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Background: To explore the knowledge, attitudes, and practices (KAP) concerning non-alcoholic fatty liver disease (NAFLD) among 
elderly diabetic patients and their families.
Methods: A cross-sectional survey was conducted in the outpatient and inpatient units of the Endocrinology Department at Baoding 
First Hospital of Traditional Chinese Medicine between September, 2023, and March, 2024. Data and KAP scores were collected using 
a self-designed questionnaires.
Results: The survey yielded 511 valid responses. Of these respondents, 361 (70.65%) were patients, and 177 (34.64%) were 
diagnosed with NAFLD. The mean scores for knowledge, attitudes, and practices among patients were 5.20 ± 3.37, 37.98 ± 3.96, 
and 41.85 ± 5.92, respectively, while the scores among patients’ family members were 6.42 ± 4.22, 37.72 ± 4.46, and 41.31 ± 7.02, 
respectively. Structural equation modeling (SEM) demonstrated significant direct and indirect influences on knowledge, attitude, and 
practice. Education level (β = 0.71, P < 0.001) were direct determinants of knowledge. Directly, knowledge (β = 0.42, P < 0.001), use 
of antidiabetic medications (β = −1.8, P < 0.001), and body mass index (BMI) (β = 0.11, P = 0.011) influenced attitude, while 
knowledge (β = 0.33, P < 0.001), attitude (β = 0.64, P < 0.001), and NAFLD (β = −1.2, P < 0.001) affected practice. Indirectly, 
education level (β = 0.30, P < 0.001) influenced attitude; education level (β = 0.43, P < 0.001), BMI (β = 0.07, P = 0.013), and use of 
antidiabetic medications (β = −1.1, P = 0.001) impacted practice.
Conclusion: Despite elderly diabetic patients and their families showing a general lack of in-depth knowledge about NAFLD, they 
exhibit positive attitudes and proactive practices toward managing the condition. Healthcare providers should focus on enhancing 
educational interventions targeted at this demographic to improve knowledge, which is crucial for sustaining positive attitudes and 
effective practices in NAFLD management.
Keywords: knowledge, attitude, practice, non-alcoholic fatty liver disease, diabetes, cross-sectional study

Background
Diabetes patients frequently experience dysregulated lipid metabolism, characterized by increased levels of plasma 
triglycerides and low-density lipoproteins.1 The deposition of these abnormal lipid metabolites in the liver intensifies 
hepatic fat accumulation, thereby accelerating the onset and progression of non-alcoholic fatty liver disease (NAFLD).2 

There is a strong correlation between the development of NAFLD and diabetes.3 Insulin resistance (IR), commonly 
observed in diabetic individuals, significantly contributes to this association, with diabetic patients exhibiting a 4.7-fold 
higher prevalence of NAFLD compared to their non-diabetic counterparts.4 Furthermore, while the prevalence of 
NAFLD in the general population stands at 33.7%, this figure rises dramatically to 74.9% among subjects with 
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diabetes.5,6 NAFLD and type 2 diabetes mellitus (T2DM) often coexist and synergistically interact, thereby escalating the 
risk of adverse clinical outcomes, both hepatic and extra-hepatic. Notably, T2DM is also one of the most significant risk 
factors for the rapid progression of NAFLD to non-alcoholic steatohepatitis, advanced fibrosis, or cirrhosis.7

The Knowledge-Attitude-Practice (KAP) model, foundational to health literacy, is essential in shaping human health 
behaviors.8 Previous studies have indicated that patients with NAFLD often show gaps in disease knowledge and 
encounter significant barriers in implementing health behavior changes, despite awareness of the importance of lifestyle 
modifications.9 This model operates on the principle that improved knowledge positively influences attitudes, which in 
turn, dictate individual practices.10 In the healthcare domain, the KAP model is frequently utilized along with a tailored 
questionnaire to thoroughly assess the knowledge, attitudes, and practices of a targeted population, also evaluating their 
demand and acceptance of pertinent information.11 This study focuses on the KAP concerning NAFLD among elderly 
diabetic patients and their families. Aging populations and the soaring prevalence of diabetes mellitus12,13 coupled with 
evidence that older patients with NAFLD are at a higher risk of developing advanced fibrosis than their younger 
counterparts,14 underscore the urgency and significance of this research. Additionally, in Chinese societies, elderly care 
predominantly provided by family members,15 amplifies the complexity and health risks due to the interplay of age and 
chronic diseases. Understanding and enhancing this group’s awareness of NAFLD can lead to more effective disease 
management and preventive measures, reducing complications and improving quality of life. Furthermore, since family 
members play a crucial role in the daily health management of patients, examining their attitudes and behaviors is 
critical. This not only enhances health outcomes for the individuals but also provides healthcare providers with data to 
design targeted and culturally sensitive interventions. Therefore, this study aims to explore the KAP regarding NAFLD 
among elderly diabetic patients and their families, and to identify factors influencing these KAP dimensions.

Methods
Study Design and Participants
This cross-sectional study was conducted from September 2023 to March 2024, at the outpatient and inpatient units of 
the Endocrinology Department at Baoding First Hospital of Traditional Chinese Medicine. Inclusion Criteria: 1) Patients 
with a medical record of T2DM and their family members. 2) Patients aged 55 to 80 years and family members aged 18 
to 80 years. 3) Participants who were conscious, verbally responsive, and free from cognitive or communicative 
impairments. 4) Individuals capable of independent behavior and comprehension of the questionnaire. 5) Participants 
who willingly volunteered, cooperated with survey procedures, and provided informed consent. Exclusion Criteria: 1) 
Patients under severe stress, those who had recently undergone surgery, or were experiencing acute complications of 
diabetes that prevented them from completing the questionnaire. 2) Patients suffering from severe acute illnesses or in the 
acute exacerbation phase of chronic conditions, including diseases of the heart, liver, lungs, or kidneys. 3) Individuals 
with severe cognitive impairments, mental disorders, a history of substance abuse or alcoholism, or those facing 
significant communication challenges. 4) Participants who were unwilling or unable to cooperate with the study 
protocols. Dropout and Removal Criteria: 1) Individuals incorrectly included who did not meet the set inclusion 
criteria. 2) Patients or family members who were non-cooperative or unable to complete the questionnaire as required. 3) 
Questionnaires that were incomplete or filled out inaccurately without honest responses.

Ethical approval was granted by the Medical Ethics Committee of Baoding First Hospital of Traditional Chinese 
Medicine (bdsdyzyy-IRB-20230825-001), and all participants provided written informed consent before inclusion in the 
study.

Questionnaire
The design of the questionnaire was informed by the “Expert Consensus on the Management of NAFLD in Chinese 
Adults with Type 2 Diabetes” (2021). Initially drafted with input from this guideline, the questionnaire underwent 
revisions based on feedback from three experts. Following these modifications, it was piloted with a small sample of 40 
participants, yielding 33 valid responses for final analysis. The reliability of the questionnaire was confirmed by 
a Cronbach’s α coefficient of 0.889, indicating good internal consistency.
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The final version of the questionnaire, written in Chinese, consisted of four dimensions, encompassing a total of 44 
items: 16 items collected basic information, while the knowledge, attitude, and practice dimensions comprised 9, 9, and 
10 items respectively. Among the basic variables, “tumor status” referred to any self-reported history of malignant or 
benign tumors. “Daily alcohol consumption” was defined as the average self-reported intake in milliliters per day, 
without distinguishing beverage type, and “ever consumed more than 2500 mL of alcohol in total” described estimated 
lifetime intake among former drinkers. Scoring for the knowledge dimension allowed respondents to self-rate as “very 
knowledgeable” (2 points), “heard of it” (1 point), or “not clear” (0 points), yielding a potential score range from 0 to 18 
points. Both the attitude and practice dimensions employed a five-point Likert scale, with options ranging from very 
positive (5 points) to very negative (1 point). The scoring for the attitude dimension was straightforward for items 1–5 
and 7–9; however, item 6 was scored inversely to capture differing perceptions. The practice dimension followed a direct 
scoring approach, and included 9 items, with a total possible score ranging from 9 to 45 points. The final questionnaire 
was in Chinese (a version translated into English was attached as an Appendix). To further clarify the scoring 
implications, the knowledge dimension defined scores of 0–10 as indicating insufficient knowledge and 11–18 as 
sufficient. For the attitude dimension, scores of 9–22 represented a negative attitude, 23–32 a neutral attitude, and 
33–45 a positive attitude. In the practice dimension, scores were categorized into negative practice behavior (10–25), 
moderate practice behavior (26–35), and positive practice behavior (36–50).

Data Collection and Quality Control
From September 2023 to March 2024, questionnaires were collected one-on-one by trained members of the research 
team, which included the principal investigator and two research assistants. These were distributed to patients or their 
family members who met the inclusion criteria. Participants were provided with standardized explanations and detailed 
instructions for completing the questionnaires, facilitating face-to-face collection to immediately address any questions or 
uncertainties. For those patients who were unable to complete the questionnaire independently due to illiteracy or poor 
vision, researchers filled out the questionnaires based on the patients’ verbal responses. Laboratory and functional test 
results were meticulously recorded from participants’ examination reports, and the completed questionnaires were 
collected on-site. To protect participants’ privacy, all data were anonymized, and personal identifiers were removed 
prior to analysis. To ensure the authenticity, rigor, and scientific integrity of the data, the entire process was meticulously 
managed by the uniformly trained research team under strict quality control measures.

Statistical Analysis
Data analysis was conducted using SPSS 22.0 (IBM, Armonk, NY, USA). The reliability of the questionnaire was 
confirmed with a Cronbach’s alpha of 0.826. Descriptive analysis included demographic data and KAP scores, with 
continuous variables expressed as Mean ± SD and categorical variables as n(%). For continuous variables, normally 
distributed data were compared between two groups using the t-test and among three or more groups using ANOVA with 
homogeneity of variance assumed. For data not conforming to a normal distribution, the Mann–Whitney U-test was 
applied for comparisons between two groups. Pearson correlation analysis assessed relationships between knowledge, 
attitude, and practice dimensions. The Pearson correlation coefficient, ranging from −1 to +1, indicates the strength and 
direction of correlations. Structural equation modeling (SEM) was performed using Amos 26.0 to examine direct and 
indirect effects of demographic and clinical factors on knowledge, attitude, and practice.16,17 Based on the KAP model 
framework, knowledge, attitude, and practice were defined as latent variables, each measured by corresponding ques
tionnaire items. Observed variables included age, education level, body mass index (BMI), diabetes medication use, and 
NAFLD status. An initial model was constructed, and non-significant paths were removed to obtain the final adjusted 
model. Model fit was evaluated using the root mean square error of approximation (RMSEA), standardized root mean 
square residual (SRMR), comparative fit index (CFI), and Tucker-Lewis index (TLI). Variables included in the path 
analysis model were selected based on theoretical rationale and supported by observed associations, rather than solely 
relying on statistical significance, to avoid potential double testing. An adjusted model was then constructed after 
removing non-contributory paths. All analyses were two-sided, with P values less than 0.05 regarded as statistically 
significant.
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Results
Basic Characteristics
In this study, we initially collected 519 samples. Exclusions were made for samples under specific conditions: one 
participant declined to answer, and eight participants completed the survey in less than 90 seconds. Consequently, the 
analysis proceeded with 511 valid samples, yielding an effective response rate of 98.46%. The participants’ mean age 
was 55.52 ± 14.73 years, and the mean BMI was 25.81 ± 3.86 kg/m². Of these participants, 361 (70.65%) were patients, 
and 165 (32.29%) had received a junior high school level education. Currently, 107 (20.94%) participants were smokers, 
with 35 (32.71%) of them smoking more than 20 cigarettes per day. Additionally, 72 (14.09%) participants reported 
current alcohol consumption, with 46 (63.89%) consuming less than 100mL per day. A total of 302 (59.10%) participants 
reported having underlying or chronic diseases; 177 (34.64%) were diagnosed with NAFLD, and 443 (86.69%) were on 
medication for diabetes.

KAP Scores and Related Factors
The mean scores for knowledge, attitudes, and practices were 5.56 ± 3.68, 37.91 ± 4.12, and 41.70 ± 6.26, respectively. 
Participants’ knowledge scores were more likely to vary depending on: who they are (patient or patient’s family member) 
(P = 0.001), education level (P < 0.001), type of residence (P < 0.001), employment status (P < 0.001), hypertension 
status (P < 0.001), tumors status (P = 0.003), and NAFLD status (P < 0.001). Meanwhile, their attitude scores were more 
likely to vary across daily alcohol consumption (P = 0.013), hyperlipidemia status (P = 0.019), tumors status (P = 0.016), 
NAFLD status (P < 0.001), and medication status (P = 0.001). Furthermore, their practice scores were more likely to vary 
depending on: type of residence (P = 0.019), smoke status (P = 0.007), whether ever consumed more than 2500mL of 
alcohol in total (P = 0.003), daily alcohol consumption (P = 0.044), tumors status (P = 0.025), NAFLD status (P < 0.001), 
and medication status (P = 0.005) (Table 1).

The distribution of knowledge dimensions shown that the three questions with the highest number of participants 
choosing the “Unclear” option were (K8) with 85.13%, “For T2DM patients with combined NAFLD, empagliflozin is 
recommended for liver disease treatment.” (K6) with 81.02%, and “Ultrasound (US) is a common diagnostic method for 
detecting NAFLD.” (K7) with 53.82% (Table S1).

Responses to the attitude dimension showed that participants’ attitudes were positive, with more than 90% choosing 
“strongly agree” or “agree”, except for A6, where 23.29% felt very anxious and very worried about combining NAFLD 
and also 24.27% felt anxious and worried about it (Table S2). When it comes to related practices, 25.24% sometimes and 
12.52% rarely would (urge patients to) cooperate with weight loss (P9), 21.53% sometimes and 5.28% rarely would (urge 
patients to) actively monitor the NAFLD status of older patients with diabetes (P2) (Table S3).

Correlation Analysis of KAP Dimensions
Correlation analysis indicated significant positive correlations between knowledge and attitude (r = 0.3622, P < 0.001), as 
well as practice (r = 0.4227, P < 0.001), and between attitude and practice (r = 0.5091, P < 0.001) (Table 2).

SEM Analysis
The adjusted SEM (The unadjusted SEM were showed in Tables S4 and S5) achieved a good fit with an RMSEA value of 
0.062, SRMR value of 0.045, TLI value of 0.904, and CFI value of 0.947 (Table 3). Path coefficient analysis revealed 
that education level (β = 0.71, P < 0.001) and age (β = 0.03, P = 0.009) directly influenced knowledge. Knowledge (β = 
0.42, P < 0.001), use of antidiabetic medications (β = −1.8, P < 0.001), and BMI (β = 0.11, P = 0.011) directly influenced 
attitude. Knowledge (β = 0.33, P < 0.001), attitude (β = 0.64, P < 0.001), and NAFLD (β = −1.2, P < 0.001) directly 
affected practice.

Additionally, the mediation analysis based on the adjusted SEM showed that education level (β = 0.30, P < 0.001) and 
age (β = 0, P = 0.011) indirectly influenced attitude. Knowledge (β = 0.27, P < 0.001), use of antidiabetic medications (β 
= −1.1, P = 0.001), education level (β = 0.43, P < 0.001), age (β = 0, P = 0.012), and BMI (β = 0.07, P = 0.013) also 
indirectly affected practice (Tables 4, 5 and Figure 1). Higher education level was associated with better knowledge, 
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Table 1 Demographic Characteristics and KAP Scores

N (%) Knowledge Score Attitude Score Practice Score

Mean ± SD P Mean ± SD P Mean ± SD P

Total Score 5.56±3.68 37.91±4.12 41.70±6.26

Identity 0.001 0.626 0.530

a. Patient 361 (70.65) 5.20±3.37 37.98±3.96 41.85±5.92

b. Patient’s family member 150 (29.35) 6.42±4.22 37.72±4.46 41.31±7.02

Age (years) 55.52±14.73

Gender 0.105 0.332 0.669

Male 224 (43.84) 5.89±3.92 37.67±4.24 41.56±6.43

Female 287 (56.16) 5.30±3.46 38.08±4.02 41.80±6.13

BMI 25.81±3.86 5.89±3.92 37.67±4.24 41.56±6.43

Education <0.001 0.927 0.082

Primary school or below 152 (29.75) 4.61±2.95 37.82±3.79 41.11±6.19

Junior high school 165 (32.29) 4.86±3.05 37.8±4.10 41.42±6.16

High school/technical secondary school 93 (18.2) 6.30±3.63 38.06±4.36 42.59±5.58

College/university 86 (16.83) 7.25±4.69 38.01±4.52 42.63±7.06

Postgraduate and above 15 (2.94) 8.6±4.86 38.33±3.99 39.66±6.53

Type of residence <0.001 0.119 0.019

Urban 224 (43.84) 6.53±3.81 38.33±4.13 42.60±6.02

Suburban 46 (9) 4.60±2.72 37.47±3.83 41.23±4.44

Rural 241 (47.16) 4.84±3.51 37.59±4.13 40.94±6.67

Ethnicity 0.060 0.186 0.681

Han 502 (98.24) 5.60±3.69 37.94±4.10 41.71±6.23

Non-Han 9 (1.76) 3.33±2.29 35.66±4.79 40.77±8.12

Employment status <0.001 0.659 0.092

Employed 113 (22.11) 7.46±4.42 38.04±4.30 42.41±6.65

Unemployed 398 (77.89) 5.02±3.25 37.86±4.07 41.49±6.14

Marital status 0.942 0.763 0.139

Single/divorced/widowed 44 (8.61) 6.18±5.25 37.43±4.90 40.38±6.53

Married 467 (91.39) 5.50±3.50 37.95±4.04 41.82±6.23

Have children 0.575 0.551 0.127

Yes 479 (93.74) 5.50±3.52 37.95±4.04 41.81±6.19

No 32 (6.26) 6.5±5.58 37.21±5.09 40.03±7.15

Smoking 0.608 0.228 0.007

Never smoked 344 (67.32) 5.64±3.80 37.95±4.04 41.86±5.77

Used to smoke 60 (11.74) 5.61±3.15 38.56±4.08 43.5±5.76

Currently smoke 107 (20.94) 5.26±3.57 37.38±4.33 40.16±7.62

Ever smoked more than 100 cigarettes 0.885 0.300 0.157

Yes 58 (96.67) 5.63±3.12 38.65±4.11 43.29±5.75

No 2 (3.33) 5±5.65 36±2.82 49.5±0.70

(Continued)
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Table 1 (Continued). 

N (%) Knowledge Score Attitude Score Practice Score

Mean ± SD P Mean ± SD P Mean ± SD P

Daily cigarette consumption 0.454 0.086 0.194

Within 5 cigarettes 25 (23.36) 5.28±2.99 38.8±3.74 42.8±5.40

5 to 10 cigarettes 18 (16.82) 6.33±3.97 38.33±3.36 41.22±6.25

10 to 20 cigarettes 29 (27.1) 5.31±4.42 36.93±5.27 38.86±10.4

More than 20 cigarettes 35 (32.71) 4.65±2.91 36.25±4.08 38.82±6.48

Drinking alcohol 0.098 0.832 0.571

Never drank 337 (65.95) 5.37±3.65 37.89±4.10 41.78±5.98

Used to drink 102 (19.96) 5.65±3.54 38.17±3.79 42.09±6.37

Currently drink 72 (14.09) 6.33±3.95 37.56±4.62 40.75±7.31

Ever consumed more than 2500mL of alcohol in total (In those “used to drink”) 0.239 0.776 0.003

Yes 81 (79.41) 5.66±3.01 38.19±3.53 42.88±5.78

No 21 (20.59) 5.625.22 38.10±4.78 39.05±7.68

Daily alcohol consumption (In those “currently drink”) 0.425 0.013 0.044

Less than 100mL 46 (63.89) 6.65±3.93 38.86±4.11 42.41±5.81

100 to 200mL 14 (19.44) 6±2.74 35.28±4.14 37.07±9.97

200 to 500mL 9 (12.5) 6.33±5.70 34.44±5.93 36.88±7.23

More than 500mL 3 (4.17) 3±2.64 37.66±2.88 44±6.55

Any underlying or chronic diseases <0.001 0.665 0.086

Yes 195 (38.16) 5.87±3.66 37.92±4.10 42.12±6.67

No 209 (40.90) 4.56±2.71 37.81±3.85 41.20±5.86

Prefer not to disclose 107 (20.94) 6.93±4.71 38.04±4.65 41.88±6.24

Hypertension <0.001 0.702 0.481

No 219 (42.86) 6.49±4.10 37.92±4.40 41.78±6.75

Yes 292 (57.14) 4.86±3.16 37.89±3.89 41.63±5.88

Hyperlipidemia 0.855 0.019 0.094

No 336 (65.75) 5.62±3.88 37.59±4.21 41.42±6.10

Yes 175 (34.25) 5.44±3.26 38.50±3.87 42.21±6.54

Tumors, etc. 0.003 0.016 0.025

No 402 (78.67) 5.82±3.86 38.08±4.20 41.97±6.31

Yes 109 (21.33) 4.58±2.69 37.24±3.72 40.66±5.98

Others 0.556 0.962 0.405

No 501 (98.04) 5.55±3.66 37.91±4.13 41.69±6.18

Yes 10 (1.96) 6.2±4.54 37.6±3.62 42±9.95

Patient suffering from NAFLD <0.001 <0.001 <0.001

Yes 177 (34.64) 6.22±3.50 38.68±3.80 43.44±5.52

No 197 (38.55) 5.73±4.16 37.53±4.25 41.59±6.28

Not sure 137 (26.81) 4.46±2.86 37.43±4.19 39.58±6.49

Medication for diabetes 0.555 0.001 0.005

Yes 443 (86.69) 5.45±3.39 38.13±3.98 42.01±6.06

No 68 (13.31) 6.25±5.18 36.38±4.65 39.66±7.16

Note: P values in bold indicate statistical significance at the 0.05 level.
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Table 2 Correlation Analysis

Knowledge Attitude Practice

Knowledge 1
Attitude 0.3622 (P<0.001) 1

Practice 0.4227 (P<0.001) 0.5091 (P<0.001) 1

Table 3 Fit Indices for Adjusted 
SEM (Excluding Variables with No 
Statistical Significance from the 
First Round of SEM)

Reference Results

RMSEA <0.08 Good 0.062

SRMR <0.08 Good 0.045

TLI >0.8 Good 0.904
CFI >0.8 Good 0.947

Table 4 Total Path Coefficients for Adjusted SEM

Coefficient P

Ksum
Education level 0.710332 < 0.001

Age −0.03327 0.009

Psum
Ksum 0.330969 < 0.001

Asum 0.646592 < 0.001

NAFLD −1.22162 < 0.001
Asum

Ksum 0.428426 < 0.001

Use of antidiabetic medications −1.81019 < 0.001
BMI 0.112439 0.011

Table 5 Mediation Analysis Based on the Adjusted SEM

β (95% CI) P

Direct effects
Ksum
Education level 0.71 (0.39, 1.02) < 0.001

Age −0.0 (−0.0, −0.0) 0.009

Psum
Ksum 0.33 (0.19, 0.46) < 0.001

Asum 0.64 (0.53, 0.76) < 0.001

Use of antidiabetic medications
NAFLD −1.2 (−1.8, −0.6) < 0.001

Education level

Age
BMI

Asum

Ksum 0.42 (0.34, 0.51) < 0.001
Use of antidiabetic medications −1.8 (−2.7, −0.8) < 0.001

(Continued)
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which in turn predicted more favorable attitudes and behaviors. Similarly, knowledge and attitude served as mediators 
between demographic factors and practice.

Discussion
The study reveals that elderly diabetic patients and their families generally possess inadequate knowledge of NAFLD, yet 
exhibit positive attitudes and proactive practices toward managing the disease. Enhancing educational interventions to 
improve the knowledge of NAFLD among elderly diabetic patients and their families could potentially strengthen their 
already positive attitudes and proactive practices, thereby improving health outcomes. These findings highlight the 

Table 5 (Continued). 

β (95% CI) P

Education level

Age
BMI 0.11 (0.02, 0.19) 0.011

Indirect effects
Ksum
Education level

Age

Psum
Ksum 0.27 (0.20, 0.35) < 0.001

Asum

Use of antidiabetic medications −1.1 (−1.8, −0.5) 0.001
NAFLD

Education level 0.43 (0.21, 0.64) < 0.001

Age −0.0 (−0.0, −0.0) 0.012
BMI 0.07 (0.01, 0.12) 0.013

Asum

Ksum
Use of antidiabetic medications

Education level 0.30 (0.15, 0.45) < 0.001
Age −0.0 (−0.0, −0.0) 0.011

BMI

Total effects
Ksum

Education level 0.71 (0.39, 1.02) < 0.001

Age −0.0 (−0.0, −0.0) 0.009
Psum

Ksum 0.60 (0.47, 0.74) < 0.001

Asum 0.64 (0.53, 0.76) < 0.001
Use of antidiabetic medications −1.1 (−1.8, −0.5) 0.001

NAFLD −1.2 (−1.8, −0.6) < 0.001

Education level 0.43 (0.21, 0.64) < 0.001
Age −0.0 (−0.0, −0.0) 0.012

BMI 0.07 (0.01, 0.12) 0.013

Asum
Ksum 0.42 (0.34, 0.51) < 0.001

Use of antidiabetic medications −1.8 (−2.7, −0.8) < 0.001

Education level 0.30 (0.15, 0.45) < 0.001
Age −0.0 (−0.0, −0.0) 0.011

BMI 0.11 (0.02, 0.19) 0.011
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importance of separately investigating patients and their family members, as their knowledge levels and roles in disease 
management differ significantly.

Surprisingly, no significant differences in attitudes were observed, potentially due to a uniform perception or 
collective familial response to managing the disease.18,19 The findings of this study underscore significant relationships 
between KAP concerning NAFLD among elderly diabetic patients and their families. Correlation analysis revealed 
a positive association between knowledge and attitudes, as well as between knowledge and practices. These correlations 
were further supported by the structural equation model, which confirmed that knowledge significantly influenced both 
attitudes and practices, while attitude itself acted as a strong mediator toward behavioral outcomes. Additionally, 
demographic and clinical factors—such as age, education level, NAFLD status, BMI, and medication use—exerted 
direct or indirect effects on the KAP dimensions through these pathways. Literature supports the interdependence of 
these elements, suggesting that improved knowledge can lead to better attitudes and more proactive health practices.20,21 

The direct impact of knowledge on attitude, and the combined effect of knowledge and attitude on practice, underline the 
potential benefits of educational interventions. Furthermore, SEM revealed that knowledge and attitude served as key 
mediators in transmitting the effects of demographic characteristics—particularly age and education—onto health 
practices. Particularly, knowledge acts as a crucial mediator in improving attitudes towards NAFLD management, 
even as negative effects from use of antidiabetic medications suggest complexities in patient medication experiences 
impacting their attitudes. Age directly influenced knowledge, with older patients typically having less familiarity with 
specific health conditions, possibly due to cognitive decline or less exposure to newer health education methods.22

BMI directly influenced attitudes minimally and had a negligible indirect effect on practices. This modest impact 
suggests that while physical health status affects how individuals feel about their health, it does not significantly alter 
their health practices in a chronic care context, possibly due to established routines. This finding aligns with literature 
indicating that urban residents often have better access to health information and services, which can enhance both 
knowledge and the ability to apply it in daily practices.23,24 The lack of significant differences in attitudes could be due to 
a universal value placed on health irrespective of geographic location.

Employed individuals showed higher knowledge and practice scores, which SEM supported. Employment may 
correlate with better health literacy and active engagement in health-promoting behaviors due to socioeconomic stability 
and access to resources like workplace wellness programs.25,26 This could indicate that while negative health behaviors 
correlate with poorer health practices, they do not necessarily alter personal attitudes toward disease management, which 
might be more strongly influenced by intrinsic values and overall health awareness.

The distribution of responses across the knowledge, attitude, and practice dimensions concerning NAFLD among 
elderly diabetic patients reveals varied levels of engagement and understanding. In the knowledge dimension, there is 
a notable deficiency, particularly in understanding the relationship between diabetes and NAFLD, dietary recommenda
tions, and specific treatments for T2DM patients with NAFLD, with most respondents either answering incorrectly or 

Figure 1 Adjusted SEM Path.
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indicating uncertainty. This gap in fundamental disease understanding mirrors previous findings, which noted similar 
challenges in diabetic patient education.27 Attitudinally, while there is a strong belief in the importance of understanding 
diabetes and NAFLD for effective management, there is also noticeable anxiety about having NAFLD. Practically, while 
many respondents report often engaging in recommended practices for managing NAFLD, such as monitoring liver 
health and maintaining a healthy diet, efforts toward weight management and emotional regulation are less frequently 
adhered to, highlighting potential areas for improvement in daily disease management. These less consistent practices 
reflect trends seen in broader study, which emphasize the need for ongoing patient support.28

Unlike most previous KAP studies focusing solely on patients, this study included both elderly diabetic patients and 
their family members. This design offers a more comprehensive perspective on disease management, given the 
supportive role of family in reinforcing health behaviors. The findings underscore the value of incorporating family- 
based educational strategies into MASLD care.

To address these deficiencies, targeted educational interventions are essential. One specific recommendation would be 
the development of tailored educational programs that leverage both digital media and traditional workshops to enhance 
understanding.29–31 These should focus on the critical areas where knowledge is lacking, such as the importance of diet 
(particularly the Mediterranean diet), the risks associated with alcohol consumption in NAFLD-cirrhosis, and the use of 
medications like empagliflozin and diagnostics like Magnetic Resonance Spectroscopy (MRS). Moreover, given the 
significant role of family members in patient management, educational interventions should also involve family members 
to ensure a supportive home environment that reinforces correct practices. For instance, cooking classes for families 
could be an effective method to encourage adherence to the Mediterranean diet. Additionally, healthcare providers should 
be encouraged to initiate regular discussions and check-ins about NAFLD during routine visits. This could be facilitated 
by integrating reminders into electronic health record systems that prompt healthcare professionals to discuss NAFLD 
risks and management strategies with patients, particularly those who are diabetic. Finally, considering the role of 
socioeconomic factors highlighted by the significant differences in knowledge based on education and residence type, 
community-based outreach programs could be beneficial. These programs could be tailored to different community 
needs, focusing on rural areas with less access to healthcare information and lower educational levels, utilizing local 
community centers or even mobile health units to disseminate information and resources effectively.32,33

This study has several limitations that should be considered when interpreting the results. First, the cross-sectional 
design limits our ability to establish causal relationships between the variables of knowledge, attitudes, and practices 
concerning NAFLD. Second, the study population was confined to two hospitals in a specific region, which may not 
reflect the broader demographic and cultural differences present in larger, more diverse populations. Finally, self-reported 
data from questionnaires are subject to response bias, which might have influenced the accuracy of the reported 
knowledge, attitudes, and practices.

Conclusions
In conclusion, elderly diabetic patients and their families exhibit a significant gap in knowledge about NAFLD, yet they 
maintain positive attitudes and proactive practices towards managing the condition. It is recommended that healthcare 
providers implement targeted educational interventions for elderly diabetic patients and their families to enhance 
knowledge, which is shown to positively influence attitudes and practices towards NAFLD management.

Abbreviations
KAP, Knowledge, attitudes, and practices; NAFLD, Non-alcoholic fatty liver disease; SEM, Structural equation 
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