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Knowledge, Attitude, and Practices (KAP) and Their Behavioural Consequences for Glycemic Management in Adults with Type 2 Diabetes in Haryana, India: The Impact of Structured Nutritional Education


ABSTRACT
With one of the fastest-growing prevalence rates in India, type 2 diabetes mellitus (T2DM) continues to represent a significant worldwide public health burden. In addition to pharmaceutical treatment, patient-centred behavioural adjustment is necessary for sustainable illness management. The impact of a six-month organised nutritional education program was investigated in this community-based interventional trial, which assessed baseline Knowledge, Attitude, and Practices (KAP) among persons with type 2 diabetes in the districts of Kurukshetra and Karnal, Haryana. An intervention group (n = 30) and a control group (n = 30) were randomly allocated to 60 individuals. A standardised KAP questionnaire consisting of 90 subjects was given both at baseline and 180 days thereafter. A standardised KAP questionnaire consisting of 90 items was given both at baseline and 180 days thereafter. Significant gains in knowledge (t = 6.242, p <.001), attitude (t = 6.787, p <.001), and practice (t = 6.239, p <.001) were found in the intervention group, but changes in the control group were statistically insignificant, according to statistical analysis utilising independent and paired t-tests. These results support the inclusion of ongoing nutrition counselling in standard basic healthcare services and highlight the vital role that structured nutritional education plays in enhancing diabetic self-management practices.
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1. INTRODUCTION
Diabetes is one of the most common chronic diseases, along with heart disease and cancer. It was hardly recognised until the turn of the 20th century. But since the start of the industrial revolution, people's eating and lifestyle patterns have changed significantly, which has led to abnormal glucose homeostasis and DM. One of the most difficult chronic conditions of the modern era is DM. Hundreds of millions of individuals worldwide are estimated to have diabetes, and forecasts point to a significant rise in prevalence during the ensuing decades (International Diabetes Federation [IDF], 2024). India has become a significant contributor to the global diabetes burden due to its rapid demographic shift and lifestyle changes (Anjana et al., 2017). The prevalence of metabolic diseases has increased in both urban and semi-urban areas due to urbanisation, decreased physical activity, and increased consumption of energy-dense processed foods (Mohan et al., 2019). This epidemiological change is evident in Haryana, a state that is expanding quickly. 
1.1 The Behavioural Aspects of Diabetes Treatment. Diabetes care is mostly dependent on personal behaviour, in contrast to acute conditions. 
· Dietary choices and portion management have an impact on glucose regulation.
· Adherence to medication
· Patterns of physical activity
· Frequent glucose testing
In order to evaluate the factors that influence diabetic self-care, behavioural frameworks like the Knowledge, Attitude, and Practice (KAP) model are frequently employed (Launiala, 2009). Knowledge makes it possible to comprehend nutritional concepts; attitude shows motivation and perceived seriousness; and practice is the actual application of advised actions. Metabolic outcomes may be compromised by deficiencies in any of these domains (Shrivastava et al., 2013).
1.2 Nutritional Instruction as a Healing Approach. One essential element of evidence-based diabetes therapy is Medical Nutrition Therapy (MNT) (American Diabetes Association [ADA], 2024). Education that is structured enhances:
· Awareness of carbohydrates
· Understanding the glycemic index
· Skills for estimating portions
· Timing of meals consistently
Systematic dietary counselling can lower HbA1c levels and improve cardiovascular risk profiles, according to meta-analyses (Franz et al., 2015; Evert et al., 2019). In semi-urban India, formal programs are still applied unevenly.
Patients with higher disease literacy had better glycemic outcomes, according to research conducted in North America and Europe (Powers et al., 2020). However, even in high-income environments, nutritional knowledge gaps still exist (Norris et al., 2002). Deficits are particularly noticeable in studies conducted in lower-income areas. Glycemic goals, the significance of dietary fibre, and the effects of refined carbohydrates are often not understood by patients (Khan et al., 2019). Moderate-to-poor diabetes awareness is frequently found in Indian studies, especially with relation to portion management and food quality (Nagpal et al., 2018). Dietary adherence is made more difficult by cultural dependence on staple foods high in carbohydrates (Misra & Khurana, 2011). Fasting glucose and self-care practices have improved in Indian communities as a result of structured instruction (Mohan et al., 2019).

2. MATERIAL & METHOD
2.1 Locale of the Study: The location of the study was Kurukshetra and Karnal, Haryana, India. 
2.2 Selection of Sample: Sixty adults diagnosed with type-2 diabetes mellitus were randomly assigned to one of two groups;
The Intervention Group (n=30) were given formal nutritional education.
The control group (n = 30) received standard treatment without further counselling.

2.3 Eligibility Criteria :
Inclusion criteria- Adults between the ages of 35 and 70 who are willing to participate and have had a diabetes diagnosis for at least a year. 
Exclusion criteria- People with serious comorbidities and pregnant women. 
2.4 Intervention in Nutritional Education:
The six-month instructional curriculum comprised the following:
· Counselling sessions adapted to regional eating customs
· Teaching label reading and counting carbohydrates
· Balanced plate model demonstrations
· Reminders for follow-up reinforcement
Evidence-based teaching methods that are employed globally served as the model for this framework.
2.5 Development of Questionnaire: To collect the necessary data, a self-designed questionnaire with specific and clear questions was developed. Confident type 2 diabetes patients' KAP (Knowledge, Attitude, and Practices) were included in this questionnaire. The KAP questionnaire contained a total of 90 questions. Each correct answer was awarded 1 point, while incorrect answers received 0 points. The knowledge section included 30 questions aimed at assessing diabetic patients' understanding of food groups, balanced diets, healthy eating patterns, low-glycemic foods, complex carbohydrates, fibre-rich foods, and misconceptions about food. The attitude section included thirty questions regarding the respondent's outlook on diabetes, the importance of diet and exercise for blood glucose management, and behaviours such as smoking, consuming sweetened beverages, drinking alcohol, and snacking. A score of 1 indicated a positive attitude, and a score of 0 indicated a negative attitude. Practice was scored similarly, with 1 indicating good habits and 0 indicating poor habits. This section contained thirty questions regarding behaviours such as maintaining a balanced diet, choosing low-GI foods, eating regularly and healthily, snacking mindfully, limiting sugar intake, exercising, and other related activities. KAP scores were classified: poor (0–6), average (7–12), good (13–18), very good (19–24), and excellent (25–30).
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RESULT & DISCUSSION
3.1 Baseline Comparability
To ensure that observed post-intervention differences can be attributed to the intervention rather than pre-existing inequalities, it is crucial in intervention-based research to establish equivalence between the experimental and control groups at baseline. There were no statistically significant differences between the two groups at Day 0 in the current study in terms of knowledge (p = .516), attitude (p = .546), or practice (p = .875), according to independent-samples t-tests. The experimental group's mean baseline knowledge scores were 12.57 ± 6.37, whereas the control group's were 11.53 ± 5.88. In a similar vein, ratings for practice and attitude were similar between groups. The study's internal validity is reinforced by these results, which show homogeneity at baseline. Since knowledge and practices are frequently impacted by sociodemographic and educational background, comparable baseline characteristics are crucial in behavioural intervention research, especially when evaluating KAP domains (Launiala, 2009). The participants' moderate baseline scores in every category further imply that their knowledge of diabetes was incomplete. This is consistent with research by Nagpal et al. (2018), who found that diabetic people in North India had moderate understanding but low practical adherence. Similarly, even while getting normal clinical treatment, Khan et al. (2019) found that patients often had fragmented information, especially regarding glycemic index and carbohydrate quality. Therefore, the baseline results confirm that organised, focused nutritional education is essential for Indian semi-urban communities.
[bookmark: _Hlk222088223]3.2 Intervention's Impact on Knowledge Scores
Knowledge scores in the intervention group rose substantially from 12.57 ± 6.37 to 19.07 ± 6.04 after six months of systematic nutritional instruction (paired t = 6.242, p <.001). It was statistically insignificant (p =.268) that the control group showed just a slight improvement (11.53 ± 5.88 to 11.93 ± 5.68). The efficiency of the educational intervention was confirmed by a highly significant difference in the between-group comparison after 180 days (t = 4.712, p <.001).
The degree of progress indicates that participants gained:
· Improved comprehension of the content of balanced meals
· A greater understanding of low-glycemic foods
· Improved capacity to distinguish between basic and complex carbs
· Enhanced understanding of the advantages of dietary fiber
These enhancements are in line with research by Franz et al. (2015), which showed that organised medical nutrition therapy greatly improves patients' understanding of glycemic control and carbohydrate management. Comparably, Evert et al. (2019) found that long-term metabolic results and diabetes literacy significantly improve with ongoing nutritional instruction. In the KAP classification, the observed gain of almost 6.5 points signifies a clinically significant move from the "average" to the "good/very good" group. According to the Health Belief Model, behavioral change is based on cognitive awareness, which makes knowledge improvement especially crucial (Rosenstock, 1974).
[bookmark: _Hlk222089535]3.3 Intervention's Impact on Attitude Scores 
The intervention group's attitude ratings increased significantly from 11.93 ± 5.75 at baseline to 17.93 ± 6.07 at 180 days (paired t = 6.787, p <.001). There was very little change in the control group. The superiority of the intervention was confirmed by a between-group comparison at 180 days, which showed statistical significance (p =.001).
Perceived seriousness, drive, and openness to change are all reflected in attitude. Higher ratings indicate that participants gained:
· Increased awareness of glycemic management through diet
· A greater desire to limit consumption of sugar and processed carbohydrates
· Positivity around physical activity 
According to empowerment-based theories, people are more inclined to take care of themselves when they believe they have personal agency and benefit (Anderson et al., 2000). Perceived advantages and perceived susceptibility, two important factors that influence behaviour change, were probably reinforced by the instructional session. Current research supports this connection. Structured diabetic self-management education dramatically enhances psychosocial outcomes, such as motivation and nutritional confidence, according to a 2021 meta-analysis published in diabetic Research and Clinical Practice (Chrvala et al., 2016). Similarly, thorough reviews support the high correlation between better glycemic indicators and positive attitude changes (Powers et al., 2020). The considerable improvement seen here suggests that the intervention changed the psychological approach toward illness management in addition to transferring facts.
3.4 Intervention's Impact on Practice Scores 
While the control group showed no statistically significant change, the intervention group's practice scores increased considerably from 11.60 ± 6.57 to 17.87 ± 6.05 (paired t = 6.239, p <.001). At 180 days, there was a highly significant difference between the groups (p <.001).
Practice is a reflection of how food and lifestyle choices are really implemented in the real world. Higher scores indicate:
· Using balanced plate models
· Increased intake of foods high in fibre
· Decreased consumption of sugar-filled drinks
· More regular mealtimes
· Increased devotion to physical activity 
Dietary behaviour has a direct impact on postprandial glucose excursions, making this behavioural change clinically significant. Lifestyle changes can dramatically lower cardiovascular risk in people with type 2 diabetes, according to the Look AHEAD study (2013). Similarly, Mohan et al. (2019) emphasised that one of the main factors influencing glycemic variability in Indian people is dietary adherence. Crucially, the improvement in practice reflects the increases in knowledge and attitude, indicating that the intervention was successful in converting motivational and cognitive shifts into action. According to behavioural science literature, multi-component education—which combines the transmission of knowledge with reinforcement and demonstrations—performs better than passive counsel (Evert et al., 2019). This study's planned reinforcement sessions likely improved compliance and retention.
3.5 Relationships Between Practice, Attitude, and Knowledge
All KAP domains saw notable gains as a result of the intervention. Increased knowledge points to a better understanding of dietary management, which is in line with research by Franz et al. (2015). Empowerment-based care approaches are reflected in improved attitudes, which show greater perceived control and motivation (Anderson et al., 2000). Because postprandial glucose variations are directly influenced by food behaviour, practice gains have therapeutic significance. The control group's lack of significant progress highlights how inadequate passive clinical treatment is on its own. Taken together, these findings support the incorporation of formal nutritional education into primary healthcare settings. The KAP model's theoretical dependency is supported by the concurrent progress in all three domains. Practice is the implementation of behaviour, attitude determines motivational direction, and knowledge serves as the cognitive foundation. According to Shrivastava et al. (2013), increased knowledge raises perceived self-efficacy, which in turn encourages healthier habits, supporting this cascade effect.
In the current investigation:
· Knowledge rose by around 51%.
· Attitude increased by over half.
· Practice increased by around 54%.
Such proportionate gains point to systemic behavioural restructuring rather than discrete adjustments. The results are consistent with research from throughout the world showing organized diabetes education programs are successful. According to Norris et al. (2002), self-management education improves dietary compliance and significantly lowers HbA1c levels. Anjana et al. (2017) highlighted the pressing need for community-based treatments in the Indian setting because of the country's escalating diabetes prevalence. Nonetheless, semi-urban areas continue to underutilise systematic nutrition education. The level of improvement in this study seems to be higher than in previous Indian KAP investigations, probably because of the long six-month length and culturally specific counselling technique.

Table 1 – Independence t-Test on Knowledge
	
	N
	Mean
	Std. Deviation
	t-test
	df
	Sig. (2-tailed)

	
	
	Experimental Group
	Control Group
	Experimental Group
	Control Group
	
	
	

	Knowledge
 (0 DAY)
	30
	12.57
	11.53
	6.37
	5.88
	0.653
	58
	.516

	Knowledge (180 DAY)
	30
	19.07
	11.93
	6.04
	5.68
	4.712
	58
	.000



Table 2 – Independence t-Test on Attitude
	
	N
	Mean
	Std. Deviation
	t-test
	df
	Sig. (2-tailed)

	
	
	Experimental Group
	Control Group
	Experimental Group
	Control Group
	
	
	

	Knowledge
(0 DAY)
	30
	11.93
	11.03
	5.75
	5.72
	0.608
	58
	.546

	Knowledge (180 DAY)
	30
	17.93
	12.10
	6.07
	6.43
	3.612
	58
	.001



Table 3 – Independence t-Test on Practice
	
	N
	Mean
	Std. Deviation
	t-test
	df
	Sig. (2-tailed)

	
	
	Experimental Group
	Control Group
	Experimental Group
	Control Group
	
	
	

	Knowledge
(0 DAY)
	30
	11.60
	11.87
	6.57
	6.55
	0.157
	58
	.875

	Knowledge (180 DAY)
	30
	17.87
	11.33
	6.05
	6.64
	3.984
	58
	.000



Table 4 – Paired t-Test on Knowledge
	
	N
	Mean
	Std. Deviation
	t-test
	df
	Sig. (2-tailed)

	
	
	0 Day
	180 Day
	0 Day
	180 Day
	
	
	

	Experimental Group 
	30
	12.57
	19.07
	6.37
	6.04
	6.242
	29
	.000

	Control Group
	30
	11.53
	11.93
	5.88
	5.68
	1.129
	29
	.268



Table 5 – Paired t-Test on Attitude

	
	N
	Mean
	Std. Deviation
	t-test
	df
	Sig. (2-tailed)

	
	
	0 Day
	180 Day
	0 Day
	180 Day
	
	
	

	Experimental Group 
	30
	11.93
	17.93
	5.75
	6.07
	6.787
	29
	.000

	Control Group
	30
	11.03
	5.73
	12.10
	6.43
	2.699
	29
	.011



Table 6 – Paired t-Test on Practice

	
	N
	Mean
	Std. Deviation
	t-test
	df
	Sig. (2-tailed)

	
	
	0 Day
	180 Day
	0 Day
	180 Day
	
	
	

	Experimental Group 
	30
	11.60
	17.87
	6.57
	6.05
	6.239
	29
	.000

	Control Group
	30
	11.87
	11.33
	6.55
	6.64
	1.017
	29
	.318



CONCLUSION
In the Kurukshetra and Karnal districts of Haryana, the current study emphasises the critical role that structured nutritional education plays in enhancing diabetes self-management among persons with T2DM. The results unequivocally show that although the intervention and control groups' baseline knowledge, attitudes, and practices were similar, participants who received the intervention saw statistically and practically significant improvements in all three KAP domains as a result of systematic and ongoing dietary counselling over six months. These advancements show significant changes in behavioural patterns that are critical for long-term glucose control, in addition to improved theoretical knowledge of diabetes and nutrition. Crucially, the lack of similar improvement in the control group emphasizes the shortcomings of standard clinical treatment in the absence of organized instruction. Diabetes treatment is more than just taking medication; it also involves making educated decisions, staying motivated, and consistently adopting healthy eating and lifestyle choices. The intervention enabled participants to convert information into practical self-care practices by raising awareness of carbohydrate quality, quantity management, meal scheduling, and food label interpretation. The study highlights the need of integrating formal nutritional education into primary healthcare systems, particularly in India's semi-urban and fast changing regions, from a public health standpoint. Incorporating evidence-based, culturally appropriate food advice into standard diabetes care may significantly improve patient autonomy, lower complications associated with the condition, and promote long-term metabolic stability. In community settings, systematic nutrition education is a viable and economical way to enhance the behavioural determinants of glycaemic control.
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