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	Abstract-
Dyslipidemia, characterized by elevated total cholesterol, low-density lipoprotein cholesterol (LDL-C), triglycerides, and reduced high-density lipoprotein cholesterol (HDL-C), is a major metabolic disorder contributing substantially to global cardiovascular morbidity and mortality. Dietary modification remains a primary strategy for managing dyslipidemia. Knowledge, Attitude, and Practice (KAP) assessments provide an effective framework for evaluating nutrition-related awareness and behaviours, as well as the impact of educational interventions. The present study evaluated the effectiveness of a structured nutrition education program among dyslipidemic subjects over a six-month period. A quasi-experimental design was employed, consisting of an experimental group receiving the intervention and a control group receiving no educational support in a clinical settings. Baseline KAP scores were assessed using a validated questionnaire. The intervention included a series of structured educational sessions in a group form delivered through audio-visual aids such as charts, posters, pamphlets, and instructional videos. Nutrition education was given six weekly sessions to subjects. Follow-up assessments were conducted at the end of six months to measure changes in KAP scores in both groups. Results demonstrated that participants in the experimental group exhibited significant improvements in knowledge (31.44%), attitude (30.76%), and practice (46.05%), while the control group showed no meaningful changes across these domains. These findings confirm the effectiveness of structured nutrition education in enhancing awareness, fostering positive attitudes, and promoting healthier dietary practices among dyslipidemic individuals. Overall, this study underscores the essential role of evidence-based nutrition education in facilitating behavioural modification, supporting dietary adherence, and ultimately contributing to the reduction of cardiovascular risk. 
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1. INTRODUCTION 
Dyslipidemia is a metabolic non-communicable disorder characterized by elevated levels of total cholesterol, low-density lipoprotein cholesterol (LDL-C), triglycerides, and reduced high-density lipoprotein cholesterol (HDL-C) [ Alshuweishi, Y et al., 2025]. These lipid abnormalities contribute to an atherogenic plasma profile, which is strongly associated with the high prevalence of coronary heart disease (CHD) worldwide over the past three decades [Rad R M et al., 2024]. Developing countries bear a disproportionately high burden, accounting for approximately 80% of dyslipidemia-related mortality [Davari M et al., 2019]. Dyslipidemia has become a significant contributor to cardiovascular morbidity and mortality, ranking as the eighth leading risk factor for death globally.
Studies from countries such as China, Iran, Saudi Arabia, and Jordan have demonstrated a high prevalence of dyslipidemia, with notable increases in LDL cholesterol, triglycerides, and total cholesterol among their populations [GBD., 2021; Qi L et al., 2015; Hyassat D et al., 2022]. LDL cholesterol plays a key role in the development of atherosclerosis, while global data have linked elevated LDL levels to millions of deaths due to ischemic heart disease and stroke [Mach M et al., 2019; Weng H et al., 2021]. Similarly, in India, dyslipidemia affects 25–30% of urban and 15–20% of rural populations, contributing to significant cardiac morbidity and mortality [Joshi S et al., 2014; Misra S et al., 2022]. The lipid profile of Asian Indians is particularly atherogenic, with elevated LDL-C, triglycerides, and total cholesterol and reduced HDL-C compared to non-Asian populations [Jiang K et al., 2024; Porada M et al., (2025)].
Lipid metabolism involves complex interactions of lipoproteins, including chylomicrons, very low-density lipoprotein (VLDL), intermediate-density lipoprotein (IDL), LDL, and HDL. While LDL is often termed “bad cholesterol” due to its atherogenic potential, HDL is protective, facilitating reverse cholesterol transport [21–28]. Both modifiable factors (diet, obesity, diabetes, hypertension, stress, alcohol, smoking) and non-modifiable factors (age, sex, genetics) contribute to dyslipidemia risk. Early dyslipidemia may be asymptomatic but can progress to serious cardiovascular events if unaddressed.
Diet and nutrition play a critical role in managing dyslipidemia. Incorporation of whole cereals, pulses, vegetables, fruits, lean meats, nuts, seeds, and other functional foods enriched with dietary fiber, polyunsaturated fatty acids (PUFAs), monounsaturated fatty acids (MUFAs), and antioxidants can improve lipid profiles. Functional foods such as flax seeds, chia seeds, almonds, walnuts, makhanas, wheat bran, mango seed powder, and soybeans have been shown to reduce LDL-C, triglycerides, and total cholesterol while increasing HDL-C. The synergistic effects of nutrients, such as polyphenols and omega-3 fatty acids, further enhance lipid regulation and cardiovascular protection [Mellen P.B. et al.,(2008), Asbaghi O et al., (2021), Berryman, C. E et al., (2011)].
Given the widespread prevalence of dyslipidemia and its serious health consequences, nutrition education emerges as a powerful tool to promote awareness and behavior change. Knowledge, Attitude, and Practice (KAP) assessments provide an effective framework for evaluating baseline understanding, misconceptions, and behavioral patterns, and for measuring the impact of targeted educational interventions [Rasouli A et al., 2025; Moitra P et al., 2021; Liao Y et al., 2023; Vasanthan M et al., 2021].
The present study aimed to evaluate the impact of structured nutrition education on dyslipidemic subjects by assessing changes in their KAP scores. Specifically, the study objectives were:
1. To assess the baseline nutritional knowledge, attitude, and practice of dyslipidemic subjects not on statins.
2. To develop educational materials, including audio-visual aids like charts, posters, pamphlets, videos, etc.
3. To implement and evaluate the effect of nutrition education on the KAP scores of dyslipidemic subjects.
This study bridges gaps in previous research by not only assessing baseline KAP levels but also implementing a comprehensive educational intervention and measuring its efficacy over six months. Findings from this study provide evidence for the role of nutrition education in improving knowledge, attitude, and practice, ultimately supporting the dietary management of dyslipidemia and the reduction of cardiovascular risk.

2.methodology 

Study Design and Setting
A quasi-experimental study was conducted to evaluate the impact of structured nutrition education on Knowledge, Attitude, and Practice (KAP) among dyslipidemic subjects. The study involved an experimental group receiving nutrition education and a control group without any educational intervention. The study duration was six months. The research was carried out in civil hospital, Yamuna Nagar, adhering to ethical guidelines obtained from from Clinical Trial Registry of India. https://trialsearch.who.int/Trial2.aspx?TrialID=CTRI/2022/01/039645; Registration no. CTRI/2022/01/039645. Informed consent was obtained from all the volunteered subjects for the participation. 


Study Population
The study recruited 60 dyslipidemic subjects of <25 years-50 years of age who were not on statin therapy, from civil hospital, Yamuna Nagar. Participants were randomly assigned into two groups:
· Experimental group (N=30): Received structured nutrition education.
· Control group (N=30): Did not receive any nutrition education during the study period.
Randomization method- 
After recruiting 60 eligible dyslipidemic subjects (aged <25–50 years), randomization was carried out to assign participants into two groups. Each subject was given a unique identification number. These numbers were then randomly allocated to either the experimental or control group using a simple randomization method—such as a computer-generated random number table or drawing lots. This ensured that each participant had an equal chance of being placed in either group. As a result, 30 subjects were assigned to the experimental group (received nutrition education) and 30 to the control group (received no nutrition education).

Inclusion Criteria:
· Diagnosed with dyslipidemia (elevated LDL, triglycerides, total cholesterol, or reduced HDL).
· Willingness to participate in the study and provide informed consent.
· Not on lipid-lowering medications such as statins.
Exclusion Criteria:
· Individuals with chronic conditions other than dyslipidemia that could interfere with study outcomes.
· Subjects already participating in dietary or lifestyle interventions.
· Pregnant or lactating women.
Biochemical Assessment for detecting the lipid profile parameters of Dyslipidemic subjects-
· Biochemical evaluation was conducted to measure the lipid profiles of dyslipidemic subjects and assess the effect of a dietary intervention. Participants were selected through screening and medical diagnosis, and only those meeting inclusion criteria and providing informed consent were included. Prior to testing, subjects fasted overnight (10–12 hours) and avoided alcohol, smoking, caffeine, and heavy exercise for 24 hours.
· Blood samples (~5 ml) were collected from the antecubital vein into plain vacutainers. After clotting at room temperature, samples were centrifuged to separate serum, which was stored at 2–8°C for analysis. Lipid profile measurements were performed at three time points: baseline (0 days), mid-intervention (90 days), and post-intervention (180 days) to track changes over time.






KAP Questionnaire- 
A pre-validated Knowledge, Attitude, and Practice (KAP) questionnaire on nutrition and dyslipidemia was used to assess participants’ baseline understanding and behavioral patterns, and to evaluate changes after the six-month intervention.
Source and Development:
The questionnaire was adapted from previously validated KAP tools used in nutrition and cardiovascular-risk studies. It was reviewed by subject experts (nutritionists, physicians, and public health specialists) to ensure relevance, clarity, and content validity. Minor modifications were made to match the cultural and dietary context of the study population.
Structure of the Questionnaire:
· Knowledge section: Multiple-choice and true/false items assessing understanding of lipids, healthy eating, sources of dietary fats, and risk factors for dyslipidemia.
· Attitude section: Statements rated on a 5-point Likert scale (strongly agree to strongly disagree) to capture perceptions, motivation, and beliefs regarding dietary modification and lifestyle changes.
· Practice section: Questions on frequency of dietary habits, fat intake, cooking methods, and lifestyle behaviors (e.g., physical activity), using a mix of Likert-scale and frequency-based items.
Scoring System:
· Knowledge items were scored as 1 for correct and 0 for incorrect responses.
· Attitude statements used a 5-point Likert scoring system, with higher scores indicating more positive attitudes toward healthy lifestyle behaviors.
· Practice items were scored based on frequency or adherence to recommended dietary practices, where higher scores reflected healthier behaviors.
Total KAP scores were calculated for each participant and categorized into low, moderate, or high levels based on predetermined cut-off values.
Validation:
The questionnaire underwent pilot testing on a small sample (not included in the main study) to assess clarity, reliability, and internal consistency. Reliability analysis showed acceptable Cronbach’s alpha values (>0.70) for all three sections, confirming the tool’s suitability for the target population.

Educational Material: 

Structured nutrition education was delivered using carefully designed audio-visual presentations tailored to the needs of dyslipidemic subjects. These presentations included clear explanations of lipid metabolism, healthy and unhealthy fats, portion control, and heart-healthy dietary practices. Visual aids such as charts, images, and short video clips were used to simplify complex concepts and enhance understanding. The sessions were interactive, allowing participants to ask questions and clarify doubts. The content was culturally appropriate and aligned with standard dietary guidelines to ensure relevance and practical applicability.

Intervention
The experimental group underwent structured nutrition education sessions over six months. The intervention included:
· Generalized education on lipid metabolism and the role of diet in managing dyslipidemia.
· Demonstration and guidance on functional foods, such as flax seeds, chia seeds, nuts, pulses, and whole grains.
The control group continued their usual diet and lifestyle without any educational sessions during the study period. No nutrition education was provided to them and they were invigilated constantly on the casual dietary lifestyle. 
The intervention consisted of six weekly sessions, each lasting 60 minutes and delivered in small groups of 20–25 participants. Sessions were delivered through interactive discussions supported by PowerPoint presentations, videos, charts, posters and pamphlets. Content included fundamentals of balanced nutrition related to dyslipidemia, label-reading skills, meal planning, and strategies for increasing fruit and vegetable intake so as to decrease the degraded lipid profile. 

Data Collection and Analysis
Baseline KAP scores were collected for both experimental and control groups. After six months of nutrition education, KAP scores were reassessed. Statistical analysis was performed using SPSS software:
· Paired t-tests were used to compare pre- and post-intervention scores within each group.
· Independent t-tests were applied to assess differences between experimental and control groups before and after the intervention.
· Percentage change was calculated to quantify improvements in KAP scores.
A p-value ≤0.05 was considered statistically significant, and p≤0.01 was considered highly significant.

1. results and discussion

Table 1    A Knowledge, Attitude and Practice Assessment (KAP) study on Nutrition Education among Dyslipidemic subjects-

	Kap test score
	
Subgroups 
	Before (Mean ± SD)
	After (Mean ± SD)
	B/A
(% Change)
	Before/During t-value (p-value)

	Knowledge
	
     Experiment
(N=30) 
	    46.333±14.05
	60.9±15.73
	-14.5667
(-31.44)
	

-7.5074
(0.000***)




	
	Control 
          (N=30)



	37.33±2.100
	38.83±2.32
	1.500
(4.01)
	-1.735
(0.88NS)


	Expt. vs. control 
	
(Before)
	


	

-4.470
(0.234NS)

	
	
(After)
	
	
	-7.774
(0.000***)

	

Attitude









Expt. vs control 








Practice
	
   Experiment 
	[bookmark: _Hlk206932641]44.5±14.71
	58.2±14.56
	-13.7
(-30.79)
	-6.3463
(0.000***)

	
	

Control 



	36.83±2.21
	37.13±2.81
	0.30
(0.81)
	-0.528
(0.600NS)

	
	
Before 
	
	          -2.824
        (0.567NS)

	
	

After
	
	

	
	
	
	-7.837
(0.000***)

	
	



Experiment 
	37.1667±13.444
	54.6±15.217
	-17.4333
(-46.905)
	-6.8005
(0.000***)

	
	          
      Control 



	35.79±3.18
	34.73±5.78
	           1.06
(2.96)
	1.91
(0.239NS)

	
Expt. Vs. Control

	
Before 
	
	-0.543
(0.589NS)

	
	After
	
	-6.947
(0.000***)































Knowledge, Attitude, and Practice (KAP) assessment was conducted among experimental (N=30) and control (N=30) dyslipidemic subjects of the nutrition education (NEG) group to determine the respective scores (Table 1).
Knowledge – Prior to initiating nutrition education, the knowledge scores of experimental and control subjects were 46.33±14.05 and 37.33±2.10, respectively. After six months of nutrition education, scores of experimental subjects significantly increased to 60.9±15.73, reflecting a 31.44% improvement, while control subjects (without nutrition education) achieved a minimal increase to 38.83±2.32 (4.01%). Statistical analysis demonstrated a significant increase in knowledge scores among the experimental group (p≤0.005), whereas changes in the control group were non-significant (p>0.05). These findings indicate that nutrition education effectively enhanced subjects’ knowledge over six months. Furthermore, comparisons between experimental and control subgroups showed significant (p≤0.01) difference, post-intervention (Rajalakshmy et al., 2019; Jiang K et al., 2024).
Attitude – At baseline, the mean attitude score of the experimental subgroup was 44.5±14.71, compared to 36.83±2.21 for controls. Following six months of nutrition education, the experimental group exhibited a significant increase to 58.2±14.56, corresponding to a 30.76% improvement, whereas the control group showed only a marginal increase of 0.81%. Statistical analysis confirmed a significant improvement in attitude among experimental subjects (p≤0.01), while changes in the control subgroup were non-significant. Post-intervention comparison between the subgroups demonstrated a significant (p≤0.01) difference (Suresh N et al., 2021; Vasanth M et al., 2021).
Practice – Baseline practice scores of experimental and control subjects were 37.17±13.44 and 35.79±3.18, respectively. After six months, experimental subjects showed a significant increase to 54.6±15.22, reflecting a 46.05% improvement, while control participants showed a slight, non-significant decrease. Differences between experimental and control subgroups were significant (p≤0.01) post-intervention (Bhuiyan F R et al., 2021; Davari M et al., 2019).

The present findings are consistent with the following previous researches which has demonstrated that conducting Knowledge, Attitude and Practice (KAP) assessments serves as an effective tool for evaluating and enhancing the nutrition behaviours. Several studies have confirmed that such assessment not only helps in identifying the gaps in understanding and convalescing the misconceptions about diet but also guide the development of targeted nutrition education intervention. By assessing the baseline and post intervention KAP levels, research can effectively measure the impact of educational programs. 

Discussion-
The present study demonstrated that structured nutrition education significantly enhanced the knowledge, attitude, and practice (KAP) scores of dyslipidemic subjects in the experimental group, consistent with the findings of multiple previous investigations across diverse populations.
A cross-sectional study by Rasouli et al. (2025) examined KAP related to nutrition among bodybuilders in Iran and found a positive correlation between knowledge, attitude, and practice, indicating that higher nutritional knowledge was associated with more favorable attitudes and practices in daily routines. This supports the current findings, where an increase in knowledge following six months of nutrition education corresponded with improvements in both attitude and practice among the experimental subgroup.
Similarly, Rasouli A et al. (2025) evaluated the impact of a nutrition education intervention on KAP related to dietary habits and activity levels in Indian adolescents. Post-intervention results indicated a significant increase in knowledge scores by 28.5% (p≤0.01), while attitude and practice scores improved by 6.3% and 4.4%, respectively. These findings highlight that knowledge acquisition is often more rapid and pronounced compared to attitudinal and behavioral changes, which require sustained engagement, reinforcement, and application. This trend parallels the current study, where knowledge improvement (31.44%) was slightly higher than attitude (30.76%) and practice (46.05%) gains, demonstrating a similar pattern of knowledge-driven behavior modification.
Weng Y et al. (2021) investigated community residents’ KAP regarding nutrition labeling and applied structural equation modeling to analyze interactions among these factors. Their study revealed that knowledge directly influenced attitude, which in turn mediated practice behaviors. This aligns with the present findings, suggesting that the increase in knowledge following nutrition education led to enhanced attitudes and subsequently improved dietary practices among dyslipidemic subjects.
Furthermore, Vasanthan et al. (2021) assessed the effect of educational sessions on KAP among individuals with diabetes and dyslipidemia in South India. They reported that structured education significantly increased knowledge, attitude, and practice scores, thereby corroborating the current results. This evidence collectively indicates that targeted educational interventions are effective in improving nutritional awareness and promoting positive behavioral changes among individuals with metabolic disorders.
Additional supporting literature further reinforces the importance of nutrition education in diverse populations. Qi Let al. (2015) found that healthcare professionals with moderate to adequate nutritional knowledge exhibited positive attitudes and practices, emphasizing the role of knowledge in shaping behavior. Weng Y et al. (2021) confirmed the interrelationship among KAP components using structural equation modeling, highlighting that improved knowledge is fundamental to achieving desirable attitudes and practices. Rabiee Rad et al. (2024) demonstrated that health education in type 2 diabetes patients significantly enhanced KAP scores and glycemic control, indicating clinical relevance of education-based interventions. Weng Y et al. (2021) and Vasanth M et al. (2021) showed that school-aged children and adolescents often possess moderate knowledge but poor practices regarding nutrition, underscoring the necessity of structured educational programs to bridge this gap.
Overall, the KAP assessment revealed that structured nutrition education significantly enhanced the knowledge, attitude, and practice of experimental dyslipidemic subjects compared to controls. After six months, the experimental subgroup showed notable increases in knowledge (31.44%), attitude (30.76%), and practice (46.05%), all statistically significant (p≤0.01 or p≤0.05), whereas the control group exhibited non-significant changes. These results corroborate previous findings indicating that KAP assessments are effective tools for identifying gaps in nutritional understanding, correcting misconceptions, and evaluating the impact of targeted educational interventions (Rajalakshmy et al., 2019; Moitra P et al., 2021; Mach F et al., 2019; Misra S et al., 2022; Porada et al., 2025).

2. Conclusion
Overall, the present findings, in conjunction with prior research, scientifically support the premise that structured nutrition education is an effective tool for enhancing knowledge, shaping positive attitudes, and promoting healthy practices among various populations, including individuals with chronic metabolic disorders. These results significantly underscore the importance of integrating regular and targeted educational interventions as part of preventive and therapeutic strategies to improve nutritional behaviours and associated health outcomes.
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