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Purpose: Investigate the knowledge, attitude, and practices (KAP) of type 2 diabetes patients regarding continuous glucose 
monitoring (CGM).
Methods: A cross-sectional study was undertaken at the First People’s Hospital of Jiujiang City from Sep 20, 2023, to Dec 10, 2023.
Results: A total of 633 patients with type 2 diabetes mellitus accessed the questionnaire link. Of these, 544 patients completed the 
questionnaires. After data cleaning, 493 questionnaires were included in the analysis, resulting in a response rate of 86% and an 
effective rate of 91%. Among the 493 participants, 66.9% were male, and 70.8% reported using continuous glucose monitoring 
(CGM). Median scores: knowledge 17 (14, 26), attitude 34 (32, 40), and practice 20 (17, 24). Positive correlations existed between 
knowledge and attitude (r = 0.562, P < 0.001), knowledge and practice (r = 0.653, P < 0.001), and attitude and practice (r = 0.661, P < 
0.001). Logistic regression revealed that being male, participating in diabetes education, and possessing higher knowledge and attitude 
scores were independently associated with positive practices. Structural equation model (SEM) showed knowledge directly influenced 
attitude (β = 0.538, P = 0.010) and practice (β = 0.433, P = 0.010), while attitude directly influenced practice (β = 0.450, P = 0.010). 
Knowledge indirectly impacted practice through its influence on attitude (β = 0.242, P = 0.010).
Conclusion: Type 2 diabetes patients exhibited insufficient knowledge but positive attitudes and practices toward CGM. 
Recommends educational interventions to enhance knowledge, potentially improving CGM utilization and outcomes in this popula-
tion. Regular and comprehensive diabetes education should be integrated into routine clinical practice to optimize self-management 
and overall patient outcomes.
Keywords: type 2 diabetes, continuous glucose monitoring, knowledge, attitude, practice

Introduction
Type 2 diabetes, a chronic metabolic disorder characterized by high blood sugar levels due to insulin resistance or 
deficiency, presents a significant public health challenge globally.1–3 Its symptoms range from increased thirst and hunger 
to blurred vision and slow healing of wounds.4 The epidemiology of type 2 diabetes underscores its growing burden, with 
millions affected worldwide, necessitating the importance of diligent blood glucose monitoring for effective 
management.5 Studies consistently show that well-structured diabetes education programs can significantly enhance self- 
management skills, leading to better glycemic control, reduced hospitalizations, and improved adherence to treatment 
regimens.6,7 In addition, continuous Glucose Monitoring (CGM) emerges as a pivotal tool, offering real-time insights 
into glucose levels, thereby aiding in better glycemic control and reducing the risk of diabetes-related complications.8,9

CGM technology represents a significant advancement in diabetes management. Unlike traditional blood glucose meters, 
CGM systems continuously track glucose levels through a sensor inserted under the skin, providing data on glucose trends and 
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patterns.10,11 This continuous monitoring facilitates more nuanced decision-making in diabetes care, enabling adjustments in 
diet, exercise, and medication to maintain optimal glucose levels.12 Patients view continuous glucose monitoring (CGM) as 
a valuable tool that enhances their understanding of blood glucose patterns and empowers better diabetes management. Real- 
time data and trend insights enable informed decisions on insulin, diet, and activity, fostering positive behavior changes. While 
CGM improves self-efficacy, many patients rely on healthcare professionals to interpret historical data for long-term treatment 
adjustments, and some express mixed feelings about alarm notifications.13,14

The theoretical framework of Knowledge, Attitudes, and Practices (KAP) provides a lens to assess and understand 
health behaviors.15,16 KAP studies in the context of diabetes and CGM have been instrumental in identifying how 
patients’ knowledge and attitudes towards CGM influence their practical engagement with the technology. However, 
there exists a knowledge gap in comprehensive KAP research specifically oriented towards CGM in type 2 diabetes. This 
gap highlights the need for focused research to gain in-depth insights into the knowledge levels, attitudes, and practices 
of patients with type 2 diabetes regarding CGM. Such research is crucial for identifying barriers to effective CGM use, 
designing targeted educational interventions, and ultimately enhancing the quality of diabetes care. The significance of 
this study, therefore, lies in its potential to contribute valuable information to the field, aiding in the optimization of CGM 
use and improving health outcomes for individuals with type 2 diabetes.

Material and Methods
Study Design and Participants
This cross-sectional study was conducted at the First People’s Hospital of Jiujiang City, spanning from September 20 to 
December 10, 2023. It targeted individuals diagnosed with type 2 diabetes. To ensure ethical compliance, the study 
received approval from the Medical Ethics Committee of the First People’s Hospital of Jiujiang City, documented under 
Approval No: JJSDYRMYY-YXLL-2023-193.Prior to participation, informed consent was obtained from all study 
subjects, affirming their voluntary involvement and understanding of the study’s purpose and procedures.

Eligibility for the study was determined based on specific inclusion and exclusion criteria. Inclusion criteria were: 
a confirmed diagnosis of type 2 diabetes, the ability to communicate effectively in the local language with adequate 
reading and writing skills, and a willingness to participate, evidenced by the provision of informed consent. Exclusion 
criteria encompassed: the presence of cognitive impairments, severe organic diseases or complications, concurrent 
malignancies, and acute diabetic emergencies such as ketoacidosis or hyperosmolar coma. The survey was administered 
through the Questionnaire Star platform, utilizing WeChat, WeChat groups, and Moments for dissemination. Despite the 
target demographic being individuals with type 2 diabetes, the survey inadvertently attracted responses from non-diabetic 
individuals. These responses were identified and excluded from the analysis based on the respondents’ self-reported 
diabetes status within the survey.

Questionnaire Introduction
The questionnaire’s development was guided by pertinent guidelines and existing literature in the field. Initially crafted, it 
underwent a thorough review by an endocrinology expert to ensure its relevance and accuracy. Subsequently, a pilot test 
was conducted with a sample of 40 participants to assess the tool’s effectiveness. This pre-testing phase resulted in a high 
Cronbach’s α coefficient of 0.977 for the overall scale, indicating excellent internal consistency. The individual 
dimensions of the questionnaire also demonstrated strong reliability, with Cronbach’s α values of 0.979 for knowledge, 
0.982 for attitude, and 0.965 for practice dimensions. The finalized questionnaire is structured into four distinct sections: 
basic information, knowledge, attitude, and practice.

In the knowledge section, respondents are presented with 14 items and asked to rate their level of understanding on 
a scale of “a. Very knowledgeable (2 points)”, “b. Heard of it (1 point)”, or “c. Not clear (0 points)”. This section has 
a total possible score range from 0 to 28 points. The attitude section comprises nine items (A1-A8), employing a five- 
point Likert scale that spans from “5. Strongly agree” to “1. Strongly disagree”, allowing for a scoring range of 8 to 40 
points. Notably, item A9 in this section is an open-ended question. Finally, the practice dimension includes five items, 
also using a five-point Likert scale from “5. Always” to “1. Never”, with a total scoring range of 5 to 25 points.
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Statistical Analysis
Descriptive statistics were utilized to summarize the scores across each dimension of the study. The distribution of the 
data was represented using either means and standard deviations or medians, 25th percentiles, and 75th percentiles, based 
on the outcomes of normality tests. For demographic characteristics and response patterns, count data were expressed as 
N (%). Score differences among participants with varying demographic profiles were analyzed using either t-tests or 
Wilcoxon-Mann–Whitney tests for two-group comparisons. In contrast, ANOVA or Kruskal–Wallis tests were applied 
for multiple-group comparisons, contingent on the normality of data distribution. Correlation analyses were conducted 
using either Pearson or Spearman correlation coefficients, as appropriate. To identify factors influencing practices, both 
univariate and multivariate analyses were conducted, using medians as cutoffs for each dimension. Variables were 
selected for multivariate regression based on a significance threshold of P < 0.1 in the univariate analysis. P-values were 
reported to three decimal places, and a P-value of less than 0.05 was deemed to indicate statistical significance. In the 
assessment of interrelationships among the questionnaire dimensions, structural equation modeling (SEM) was used, with 
particular attention to exploring the mediating role of attitudes between knowledge and practice.

Results
A total of 633 patients with type 2 diabetes mellitus accessed the questionnaire link. Among them, 89 patients declined to 
provide online informed consent and withdrew from the survey. After excluding responses with logic errors or 
indications of inattentiveness based on completion time, 544 complete questionnaires were collected. Of these, 493 
were deemed valid and included in the final analysis, resulting in a response rate of 86% and an effective rate of 91%. 
The reliability of the questionnaire was confirmed, with an overall Cronbach’s α of 0.954 for the formal distribution. The 
Cronbach’s α values for the individual dimensions of knowledge, attitude, and practice were 0.953, 0.913, and 0.896, 
respectively. The Kaiser-Meyer-Olkin (KMO) value was 0.959.

Of the patients with type 2 diabetes who participated in this study, 330 (66.9%) were male, 158 (32%) were aged over 
50, and 224 (45.4%) had completed college or obtained a bachelor’s degree or higher. Additionally, 185 (37.5%) had been 
living with diabetes for 1–3 years, and 309 (62.7%) reported a mild severity of their T2DM. Furthermore, 386 (78.3%) had 
received diabetes knowledge education, 343 (69.6%) had learned about continuous glucose monitoring (CGM) operation 
and knowledge, and 349 (70.8%) had used CGM. These individuals were more likely to have higher knowledge, attitude, 
and practice scores (all with P-values < 0.001). Patients of different ages and diabetes durations were more likely to have 
varying knowledge scores (P < 0.001 and P = 0.002, respectively). Patients with different levels of type 2 diabetes severity 
were more likely to exhibit different attitude scores (P = 0.036), and patients of different ages were more likely to 
demonstrate different practice scores (P = 0.002). The median (25th percentile, 75th percentile) scores for knowledge, 
attitude, and practice were 17 (14, 26), 34 (32, 40), and 20 (17, 24), respectively (as displayed in Table 1).

The distribution of knowledge dimensions shown that the two questions with the highest proportion choosing the 
“very knowledgeable” option were “For most type 2 diabetes patients, the ideal fasting blood glucose control range is 
4.4–7.0 mmol/L”. (K3) with 54.4% and “Fasting blood glucose, random blood glucose, or a 2-hour blood glucose test 
after oral glucose intake are the main diagnostic criteria for diabetes”. (K2) with 51.1%. On the other hand, the two 
questions with the highest proportion choosing the “heard of it” option were Flash Glucose Monitoring (FGM) is a type 
of on-demand CGM, where the wearer actively scans the sensor to obtain current glucose data. It does not require 
fingerstick calibration, eliminating the pain of frequent blood sampling (K9) with 46.9% and Real-time CGM provides 
immediate blood glucose information, high or low blood glucose alerts, and displays glucose trend changes, thus serving 
as an early warning system. Real-time CGM is particularly suitable for patients with significant blood glucose fluctua-
tions and a high risk of hypoglycemia, especially those with repeated nocturnal hypoglycemia or asymptomatic 
hypoglycemia (K8) with 46.5% (as shown in Table S1).

Patients’ attitudes toward continuous glucose monitoring (CGM) were notably positive, with over 85% of participants 
either strongly agreeing or agreeing with all items. Specifically, 48.9% strongly concurred that monitoring blood glucose 
at home is an integral aspect of patients’ self-management (A1), 47.9% strongly concurred that CGM can aid doctors in 
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Table 1 Basic Information of Participants and KAP Score

Variables N (%) Knowledge score Attitude score Practice score

Median  
(25th percentile, 
75th percentile)

P Median  
(25th percentile, 
75th percentile)

P Median  
(25th percentile, 
75th percentile)

P

Total 493 17(14,26) 34(32,40) 20(17,24)

Gender 0.736 0.380 0.254

Male 330(66.9) 17(14,26) 34(32,40) 20(17,24)

Female 163(33.1) 17(14,26) 36(32,40) 20(16,25)

Age (years) 44(32,55) / / / / / /

Age group (years) <0.001 0.337 0.002
≤30 110(22.3) 21(15,28) 35(31,40) 20(18,25)

31–40 113(22.9) 17(14,27) 35(32,40) 20(17,25)

41–50 112(22.7) 15.5(13,21) 33(31.5,39.5) 18.5(15,21.5)

>50 158(32) 16.5(12,23) 34(32,40) 20(17,23)

Residence 0.098 0.388 0.163

Urban 371(75.3) 17(14,27) 34(32,40) 20(17,25)

Non-urban 122(24.7) 16(12,22) 34(32,40) 20(16,23)

Education 0.403 0.168 0.139

Junior high and below 109(22.1) 16(12,24) 34(32,40) 20(16,23)

High school/ technical school 160(32.5) 18(14,27) 33(32,40) 20(17,24.5)

College/ bachelor’s 212(43) 17(14,26) 35(32,40) 20(17,25)

Master’s and above 12(2.4) 15(14,18.5) 32(28,37) 18(15,19.5)

Education [Adjusted] 0.310 0.570 0.278

Junior high and below 109(22.1) 16(12,24) 34(32,40) 20(16,23)

High school/ technical school 160(32.5) 18(14,27) 33(32,40) 20(17,24.5)

College/ bachelor’s and above 224(45.4) 17(14,26) 35(32,40) 20(17,25)

Occupation 0.052 0.256 0.052

Student 27(5.5) 21(15,28) 32(30,40) 21(18,25)

Office staff/ leader 103(20.9) 17(14,26) 34(32,40) 20(17,23)

Farmer 60(12.2) 14(9.5,22.5) 33(30.5,40) 17.5(15,23)

Freelancer 171(34.7) 17(14,28) 36(32,40) 20(17,25)

Outdoor laborer 13(2.6) 14(9,22) 32(30,36) 18(15,20)

Entrepreneur/ businessperson 60(12.2) 17(13.5,23) 33(32,39.5) 20(16.5,22.5)

Resigned/ retired 49(9.9) 18(14,25) 36(32,40) 20(19,25)

Other 10(2) 14.5(9,26) 32(32,37) 18.5(15,20)

Occupation [Adjusted] 0.106 0.439 0.176

Office staff/ leader 103(20.9) 17(14,26) 34(32,40) 20(17,23)

Farmer 60(12.2) 14(9.5,22.5) 33(30.5,40) 17.5(15,23)

Freelancer 171(34.7) 17(14,28) 36(32,40) 20(17,25)

Entrepreneur/ businessperson 60(12.2) 17(13.5,23) 33(32,39.5) 20(16.5,22.5)

Other 99(20.1) 17(14,26) 34(32,40) 20(18,25)

Monthly family income (CNY) 0.056 0.905 0.928

≤2000 70(14.2) 19.5(14,28) 35.5(32,40) 20(17,25)

2000–5000 167(33.9) 18(13,26) 34(32,40) 20(16,25)

5000–8000 156(31.6) 17(14,28) 34(32,40) 20(17,25)

>8000 100(20.3) 16(13,21.5) 34(32,39.5) 20(17,22)

Monthly family income 
[Adjusted] (CNY)

0.053 0.755 0.833

≤5000 237(48.1) 18(14,26) 34(32,40) 20(17,25)

5000–8000 156(31.6) 17(14,28) 34(32,40) 20(17,25)

>8000 100(20.3) 16(13,21.5) 34(32,39.5) 20(17,22)

(Continued)
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gaining an accurate understanding of the patient’s condition (A4), and 43.6% expressed a strong willingness to use CGM 
(as depicted in Table S2).

Regarding related practices, 39.1% consistently monitored CGM as frequently as prescribed by their doctors (P1). 
Furthermore, based on the CGM results, 34.7% and 38.9%, respectively, consistently investigated the causes of blood 
glucose fluctuations (P3) and assisted their doctors in adjusting their glucose-lowering treatments (P5). Additionally, 
35.9% and 36.1%, respectively, often maintained detailed records of dietary, exercise, and treatment events (P2) and 
made adjustments to their diet or exercise routines (P4) (as illustrated in Table S3).

Correlation analyses revealed a significant positive correlation between knowledge and attitude (r = 0.562, P < 0.001) 
as well as between knowledge and practice (r = 0.653, P < 0.001). Furthermore, a positive correlation was observed 
between attitude and practice (r = 0.661, P < 0.001) (as presented in Table 2).

Multivariate logistic regression analyses demonstrated that being male (for females: OR = 0.614, 95% CI: [0.392, 
0.962], P = 0.033), participating in diabetes knowledge education (OR = 1.798, 95% CI: [1.077, 3.001], P = 0.025), 
having a knowledge score of greater than or equal to 17 (OR = 4.493, 95% CI: [2.905, 6.948], P < 0.001), and an attitude 
score of greater than or equal to 34 (OR = 3.313, 95% CI: [2.123, 5.169], P < 0.001) were independently associated with 
positive practice (as outlined in Table 3).

Figure 1 presents the structural equation model (SEM) before adjustment (Figure 1A) and after adjustment 
(Figure 1B). Figure 1 shows that the factor loadings of the measurement model in the structural equation are all greater 

Table 1 (Continued). 

Variables N (%) Knowledge score Attitude score Practice score

Median  
(25th percentile, 
75th percentile)

P Median  
(25th percentile, 
75th percentile)

P Median  
(25th percentile, 
75th percentile)

P

Diabetes duration 0.002 0.233 0.284

≤1 year 165(33.5) 21(14,28) 36(32,40) 20(17,25)

1–3 years 185(37.5) 16(12,23) 34(32,40) 20(17,23)

3–5 years 83(16.8) 17(14,24) 34(32,39) 20(16,23)

>5 years 60(12.2) 15(13,20.5) 32(32,40) 20(17,22)

Diabetes duration [Adjusted] 0.001 0.118 0.153

≤1 year 165(33.5) 21(14,28) 36(32,40) 20(17,25)

1–3 years 185(37.5) 16(12,23) 34(32,40) 20(17,23)

>3 years 143(29) 17(14,23) 33(32,40) 20(17,22)

Severity of type 2 diabetes 0.159 0.036 0.151

Mild 309(62.7) 17(14,28) 34(32,40) 20(17,25)

Moderate 161(32.7) 17(14,23) 35(32,40) 20(16,22)

Severe 23(4.7) 15(12,19) 32(28,34) 20(15,22)

Severity of type 2 diabetes 
[Adjusted]

0.095 0.250 0.061

Mild 309(62.7) 17(14,28) 34(32,40) 20(17,25)

Moderate to severe 184(37.3) 17(13.5,23) 34(32,40) 20(16,22)

Participated in diabetes 
knowledge education

<0.001 <0.001 <0.001

Yes 386(78.3) 18(14,28) 36(32,40) 20(17,25)

No 107(21.7) 14(8,20) 32(29,35) 17(15,20)

Learned CGM operation and 
knowledge

<0.001 <0.001 <0.001

Yes 343(69.6) 20(14,28) 36(32,40) 20(18,25)

No 150(30.4) 14(8,17) 32(31,36) 18(15,20)

Used CGM <0.001 <0.001 <0.001
Yes 349(70.8) 20(14,28) 36(32,40) 20(18,25)

No 144(29.2) 14(8,16) 32(30,35) 18(15,20)

Note: Bold: Indicates values where P < 0.05.
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than 0.6, further confirming the construct validity of the questionnaire. SEM demonstrated excellent model fit indices, 
indicating a strong fit to the data (as displayed in Table S4). The results of Bootstrap analysis revealed that knowledge 
directly influences attitude (β = 0.538, P = 0.010) and practice (β = 0.433, P = 0.010). Attitude also exerts a direct 
influence on practice (β = 0.450, P = 0.010). Simultaneously, knowledge indirectly impacts practice through its influence 
on attitude (β = 0.242, P = 0.010) (as outlined in Table 4).

Table 2 Correlation Analysis of KAP Scores

Knowledge Attitude Practice

Knowledge 1.000 0.562(P<0.001) 0.653(P<0.001)
Attitude 0.562(P<0.001) 1.000 0.661(P<0.001)

Practice 0.653(P<0.001) 0.661(P<0.001) 1.000

Table 3 Exploring Practice Through Univariate and Multivariate Logistic Regression

Cutoff:≥20/<20 No. Univariate Multivariate  
(forward, P<0.1)

Multivariate  
(forward, P<0.25)

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Gender
Male 201/330 ref. ref. ref.

Female 86/163 0.717(0.491,1.047) 0.085 0.614(0.392,0.962) 0.033 0.614(0.392,0.962) 0.033
Age group (years)

≤30 71/110 ref.

31–40 68/113 0.830(0.482,1.428) 0.501
41–50 50/112 0.443(0.258,0.760) 0.003
>50 98/158 0.897(0.541,1.488) 0.674

Residence
Urban 220/371 ref.

Non-urban 67/122 0.836(0.554,1.263) 0.395

Education [Adjusted]
Junior high and below 55/109 ref.

High school/ technical school 97/160 1.512(0.925,2.471) 0.099

College/ bachelor’s and above 135/224 1.489(0.939,2.362) 0.090
Occupation [Adjusted]

Office staff/ leader 62/103 ref.

Farmer 27/60 0.541(0.284,1.030) 0.061
Freelancer 102/171 0.978(0.594,1.610) 0.929

Entrepreneur/ businessperson 33/60 0.808(0.425,1.538) 0.517

Other 63/99 1.157(0.655,2.044) 0.615
Monthly family income 
[Adjusted] (CNY)

≤5000 136/237 ref.
5000–8000 93/156 1.096(0.727,1.653) 0.661

>8000 58/100 1.026(0.639,1.646) 0.917

Diabetes duration [Adjusted]
≤1 year 102/165 ref.

1–3 years 102/185 0.759(0.495,1.164) 0.206

>3 years 83/143 0.854(0.541,1.350) 0.500

(Continued)
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Discussion
This study reveals that while type 2 diabetes patients generally have positive attitudes and practices towards CGM, there 
is a notable deficiency in their knowledge about this technology. It is crucial to enhance educational interventions 
targeting diabetes knowledge, particularly among female patients, to improve the overall effectiveness of CGM practices 
and outcomes in type 2 diabetes management.

The study’s primary finding that patients with type 2 diabetes generally display insufficient knowledge but positive 
attitudes and practices towards CGM is a pivotal observation. This knowledge gap is not conducive to maintaining 
positive practices. As Garcia-Perez et al17 found, diabetic patients often have positive attitudes but relatively poor 
nutrition knowledge and practices. This disparity suggests that while patients are open to and actively engaging with 
CGM, their understanding of its full potential and operational intricacies might be limited. This gap in knowledge, 
despite favorable attitudes, is not uncommon in chronic disease management, as highlighted by previous studies, which 
emphasize the need for comprehensive patient education.18–20 The positive practice observed might be attributed to the 
ease of use and perceived benefits of CGM. However, the lack of knowledge can be a barrier to optimal utilization.

In the inter-group comparisons, the influence of age and diabetes duration on KAP scores is particularly noteworthy. 
Younger patients and those with a shorter duration of diabetes demonstrated higher knowledge and practice scores. This 
could reflect the tech-savviness of younger individuals and the heightened attentiveness often seen immediately after 
a diabetes diagnosis.21–23 Older patients and those with longer disease duration may experience a decline in engagement 
or face challenges in adapting to technological advancements. It’s critical to involve tailoring educational content to suit 
different age groups and disease durations. For instance, incorporating technology-based learning for younger patients 
and providing more hands-on, supportive education for older patients or those with long-standing diabetes could be 
effective strategies.

Table 3 (Continued). 

Cutoff:≥20/<20 No. Univariate Multivariate  
(forward, P<0.1)

Multivariate  
(forward, P<0.25)

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Severity of type 2 diabetes 
[Adjusted]

Mild 188/309 ref.

Moderate to severe 99/184 0.750(0.518,1.084) 0.126
Participated in diabetes 
knowledge education

Yes 247/386 2.976(1.911,4.637) <0.001 1.798(1.077,3.001) 0.025 1.798(1.077,3.001) 0.025
No 40/107 ref. ref. ref.

Learned CGM operation and 
knowledge

Yes 221/343 2.306(1.560,3.408) <0.001
No 66/150 ref.

Used CGM
Yes 228/349 2.715(1.822,4.044) <0.001
No 59/144 ref.

Knowledge score
<17 78/227 ref. ref. ref.

≥17 209/266 7.004(4.690,10.460) <0.001 4.493(2.905,6.948) <0.001 4.493(2.905,6.948) <0.001
Attitude score

<34 88/236 ref. ref. ref.

≥34 199/257 5.770(3.892,8.556) <0.001 3.313(2.123,5.169) <0.001 3.313(2.123,5.169) <0.001

Note: Bold: Indicates values where P < 0.05.
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Figure 1 The Structural Equation Model (SEM) Before and After Model Adjustment. The figure presents the structural equation model (SEM) before adjustment (A) and 
after adjustment (B). Both models illustrate the relationships among knowledge, attitude, and practice dimensions, along with their respective observed variables (K1-K14, 
A1-A8, P1-P5). Adjustments in (B) include added covariances between error terms and refinements in factor loadings to improve model fit. Rectangles represent observed 
variables, ellipses denote latent variables, and circles indicate error terms, with standardized regression coefficients shown along the pathways.
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The multivariate logistic regression analysis highlights several key predictors of positive practice, including gender, 
participation in diabetes knowledge education, and attainment of certain knowledge and attitude scores. The gender 
difference in practice, with males more likely to engage in positive practices, suggesting that gender-specific factors can 
influence health behavior in diabetes.24,25 The strong influence of diabetes education on practice reiterates the critical role 
of knowledge in empowering patients. Clinically, this underscores the need for gender-sensitive educational interventions 
and the importance of setting tangible knowledge and attitude benchmarks as part of diabetes care programs.

Correlation analyses and SEM results further solidify the interconnectedness of knowledge, attitude, and practice. The 
positive correlations and direct influence of knowledge on attitude and practice, and the indirect effect of knowledge on 
practice through attitude, align with the theory of planned behavior, which posits that knowledge shapes attitudes, 
subsequently influencing behavior.26–28 These findings suggest that improving knowledge can have a cascading effect on 
attitude and practice. The study by Hawthorne et al29 demonstrated that patients with greater diabetes knowledge 
exhibited better glycemic control. This further underscores the importance of enhancing patients’ knowledge levels. 
Clinically, this could translate into developing multidimensional education programs that not only disseminate informa-
tion but also focus on shaping positive attitudes towards self-management practices. Interventions might include 
motivational interviewing and goal-setting strategies, which have been shown to positively influence attitudes and 
behaviors in chronic disease management.30

In the knowledge dimension, the highest scoring item was K3, indicating most participants understood the ideal 
fasting blood glucose control range for type 2 diabetes. This awareness is crucial for effective diabetes management and 
mirrors findings from studies, which emphasized the importance of glycemic control knowledge in diabetes care.31 In 
contrast, the lowest scoring item, K14, related to the understanding of standardized CGM reports, suggests a significant 
knowledge gap. This gap is concerning as detailed knowledge of CGM reports is essential for effective diabetes 
management. To address this, diabetes education programs should place greater emphasis on interpreting CGM data. 
Tailored educational initiatives, possibly incorporating interactive digital tools, could enhance patient understanding of 
CGM reports, thereby enabling them to make informed decisions about their health.

In attitudes, the highest level of agreement was seen in A2, where participants recognized that effective blood glucose 
monitoring could reduce the risk of complications. This aligns with previous study, which highlighted patient awareness 
of the long-term benefits of diligent glucose monitoring.32 However, the lowest scores were seen in A8, reflecting 
uncertainty about the comparative effectiveness of CGM over traditional methods. This hesitancy might stem from a lack 
of comprehensive understanding of CGM’s benefits.33,34 Healthcare providers should focus on clearly communicating the 
advantages of CGM, using evidence-based data to reinforce its superiority over traditional monitoring methods in certain 
clinical scenarios. Additionally, sharing patient success stories could also help in reinforcing positive attitudes 
toward CGM.

Regarding practice, P1 scored the highest, indicating that most patients are adhering to the recommended frequency 
of blood glucose monitoring. This adherence is a positive indicator of patient engagement and responsibility in managing 
their diabetes, a correlation also noted in other research.35 Conversely, P3, which relates to analyzing blood glucose 
results to identify causes of fluctuations, scored the lowest. This finding suggests a need for improved patient education 
in interpreting blood glucose data, as understanding fluctuations is critical for proactive diabetes management. Clinicians 
could address this by providing training sessions on data interpretation, potentially supplemented by decision-support 

Table 4 Bootstrap Analysis of Mediating Effect Significance Test for the Final Mode

Models Standardized direct effects P 95% CI Standardized indirect effects P 95% CI

LLCI ULCI LLCI ULCI

K-A 0.538 0.010 0.470 0.610 - - - -

K-P 0.433 0.010 0.350 0.523 - - - -
A-P 0.450 0.010 0.340 0.533 - - - -

K-P - - - - 0.242 0.010 0.175 0.304
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tools that help patients understand and act on their blood glucose readings more effectively. The observed positive 
correlations between knowledge, attitudes, and practices, as shown in the SEM analysis, highlight the central role of 
knowledge in shaping attitudes and behaviors. Younger patients and those with shorter diabetes durations tended to score 
higher in knowledge and practices, suggesting that recent diagnoses and familiarity with technology may enhance patient 
engagement. On the other hand, older patients and those with longer disease durations may benefit from more tailored 
educational support to overcome potential barriers. The significant association between participation in diabetes educa-
tion and higher KAP scores further emphasizes the value of structured education programs. Addressing knowledge gaps 
through targeted interventions could not only improve CGM utilization but also empower patients to make more 
informed decisions about their care, ultimately enhancing diabetes management outcomes.

The study has notable limitations, including its single-center design at the First People’s Hospital of Jiujiang City, which 
may limit the generalizability of the findings to a broader population due to unique local demographic and socio-economic 
factors. In addition to collecting data from the hospital, we distributed our questionnaire through online channels to include 
patients who did not visit the hospital for follow-up care or those from rural or community healthcare settings. However, we 
acknowledge that this approach does not completely eliminate selection bias, as 75% of the participants were from urban 
areas, as indicated in the results. Additionally, its cross-sectional nature restricts the ability to infer causality between the 
knowledge, attitudes, and practices of patients regarding CGM and long-term health outcomes. Reliance on self-reported data 
also introduces the possibility of response bias, as patients’ perceptions and reporting accuracy might affect the validity of the 
results. Furthermore, potential interviewer-related bias cannot be entirely excluded. Despite these limitations, the study’s 
strengths lie in its substantial sample size, robust statistical analysis including multivariate logistic regression and Structural 
Equation Modeling, and its significant contributions to understanding the current state of knowledge and attitudes towards 
CGM among type 2 diabetes patients, providing valuable insights for healthcare policy and education strategies.

Conclusion
In conclusion, the study highlights that while patients with type 2 diabetes generally exhibit positive attitudes and 
practices towards CGM, there remains a notable deficiency in their knowledge about this technology. Given the 
significant positive correlations between knowledge, attitudes, and practices, it is essential to enhance educational 
interventions for type 2 diabetes patients, focusing on improving their understanding of CGM to optimize their 
usage and benefits from this technology. Moreover, the need for diabetes education extends beyond just CGM. 
Regular and comprehensive diabetes education should be integrated into routine clinical practice to ensure that 
patients are well-informed and empowered to manage their condition effectively.
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