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ABSTRACT: The growing prevalence of type 2 diabetes (T2DM) in India necessitates innovative
education-based strategies for long term self-management. This study evaluates the impact of a structured
nutrition education programme specifically focused on carbohydrate counting on improving knowledge,
dietary behavior, and self-monitoring practices among adult diabetics in Kerala, India. The intervention
involved individual and group counselling, standardized diabetic menus, patient-maintained nutrition diaries,
and hands-on tools such as glucometers and food demonstrations. Out of 100 participants, 64 completed the
three month follow up. Post-intervention outcomes revealed improvements in patient engagement,
understanding of carbohydrate sources, frequency of self-monitoring, and adherence to meal plans. While the
programme indirectly contributed to improved health parameters such as BMI and HbAlc, the primary
contribution was in enhancing patient learning and self-directed dietary behavior. This study underscores the
value of applied adult education models in chronic disease management and highlights the need for
integrating such approaches into broader public health frameworks.
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l. INTRODUCTION

Type 2 diabetes mellitus is a major public health concern globally, with India experiencing one of the
highest burdens of the disease. Traditional treatment approaches often focus on pharmacological
interventions, yet long term success in diabetes management also depends heavily on lifestyle and behavioral
modifications. Educational interventions, particularly those grounded in adult learning theory and behavioral
science, offer a complementary strategy that empowers individuals to take an active role in managing their
condition.

Carbohydrate counting is an evidence based dietary management technique that enables individuals

with diabetes to regulate their carbohydrate intake based on structured guidance. This approach fosters
autonomy and flexibility, allowing patients to align dietary practices with glycemic control goals. However,
the success of such an approach depends on the effectiveness of the educational methods used to teach it.
In this study, a structured nutrition education programme was implemented to assess its impact on patient
learning, dietary behavior, and the practice of self-monitoring blood glucose. The programme was delivered
through group counselling sessions, educational materials, and hands-on demonstrations. The goal was not
only to improve dietary habits but to inhibit a sustainable behavioral change through structured, context
specific education. This paper presents an evaluation of the programme's educational outcomes, with
particular attention to knowledge acquisition, skill development, and behavioral impact among type 2 diabetic
adults in Kerala.

1. REVIEW OF LITERATURE
Structured diabetes self-management education (DSME) has consistently shown significant benefits
in glycemic control, lifestyle modification, and patient empowerment. A new research highlights, group-based
DSME interventions result in greater reductions in HbAlc, improvements in weight management, and
increased diabetes knowledge compared to standard individual care [1]. These outcomes support the relevance
of education-focused interventions, particularly in resource-limited or community based settings.
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Another recent approach emphasises the application of behavioral theories in health education. A randomised
controlled trial demonstrated that DSME designed using Behavioral Reasoning Theory significantly improved
fasting blood sugar levels, HbAlc, and patients’ diabetes self-management behaviors over a three-month
period [2]. The integration of theory based design ensures structured, intentional learning and promotes
sustained behavioral change.

Carbohydrate counting, a practical dietary technique, is gaining renewed attention in education
programmes. A 2024 clinical study by the DIET-CARB Study Group reported that adults trained in advanced
carbohydrate counting achieved significantly better glycemic control and accuracy in meal planning than
those using basic methods [3]. Similarly, another research study tested a mobile app that utilised image
recognition to support carb estimation and found high levels of accuracy, usability, and patient satisfaction
[4]. These findings highlight the value of interactive, tool based learning in nutritional education.

In addition to tools and theory, peer support and group facilitation have proven to enhance DSME outcomes.
A new research found that peer led diabetes education groups not only improved HbAlc levels but also
strengthened psychosocial resilience and motivation [5]. Education strategies that prioritise patient agency and
engagement especially through community support are more likely to lead to sustainable self-management.
Finally, self-efficacy is now recognised as a key mediating factor in education success. DSME programmes
that incorporate self-regulation training and motivational reinforcement significantly improved confidence,
adherence, and overall glycemic control in people with type 2 diabetes [6].

Therefore, all these recent literature supports the use of structured, culturally relevant Diabetes Self-
Management Education (DSME) interventions that are grounded in behavioral theories, incorporate practical,
tool-based instruction such as carbohydrate counting, encourage group interaction and peer accountability,
and enhance self-efficacy and patient engagement.

1. RESEARCH METHOD
This study employed an educational intervention model to assess the impact of a structured nutrition
education programme on the knowledge, behavior, and self-monitoring practices of adults living with type 2
diabetes. The focus was to evaluate how behaviorally framed teaching strategies specifically carbohydrate
counting could influence participants' ability to manage their condition through dietary choices and blood

glucose self-regulation.

3.1 Study Context and Participants

The study was conducted in Kerala, India, a region with a high prevalence of type 2 diabetes. A
purposive sample of 100 sedentary working adults aged 40-70 years with a confirmed diagnosis of T2DM for
under 10 years was initially recruited. All participants were free from diabetes related complications. Ethical
approval was obtained, and informed consent was collected from each participant. Out of the 100 enrolled, 64
participants completed the full programme and follow-up period.

3.2 Programme Structure and Educational Delivery

The intervention was delivered in two main stages over a five-month period:

(1) A two month structured counselling and education phase,

(2) Followed by a three month home- based application and follow up period.

During the education phase, participants were divided into small groups (20 individuals per group) and
attended a series of counselling sessions. Each session included lecture demonstrations, group discussions,
food exhibitions, and the use of visual aids such as the South Asian Eat Well Guide and low glycemic food
pyramids. The content was designed using principles of adult learning, allowing for active participation and
hands on experience.

3.3 Educational Tools and Resources
To support learning and retention, several instructional tools were developed and distributed:
e Standardized Menus: Weekly meal plans aligned with diabetic dietary guidelines and carb counting
principles.
e Nutrition Diary: A daily logbook where participants recorded their meals, carbohydrate intake, and
glucometer readings after each main meal.
e Carbohydrate Counting Booklet: An illustrated guide explaining portion sizes, food categories, and
hand based measurement techniques for carb estimation.
e Food Exhibition: A live demonstration of common carbohydrate containing foods, with explanation
of how to calculate and distribute carbs across meals.
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e Glucometers: Devices were provided to participants who did not own one. Proper usage was
demonstrated to support the practice of Self-Monitored Blood Glucose (SMBG).

3.4 Behavior Monitoring and Follow Up

Participants were advised to follow the assigned diet plans at home and maintain their nutrition
diaries daily. Weekly telephone follow-ups and monthly in person reviews were conducted to reinforce
learning, clear doubts, and monitor adherence. Feedback and motivational counselling were also provided
during this period.

Educational effectiveness was assessed by comparing behavioral indicators and basic biomedical
measures (e.g., frequency of SMBG, use of nutrition diaries, dietary compliance, and basic glycemic
outcomes such as HbAlc and BMI) before and after the intervention. The aim was to understand how
structured education influenced real life self-management practices in a culturally relevant setting.

V. RESULTS AND DISCUSSION
The implementation of a structured nutrition education programme, centered on carbohydrate
counting, produced significant improvements in participants’ health related behaviors and self-monitoring
practices. These educational outcomes also translated into measurable changes in health parameters such as
body mass index (BMI) and glycemic control.

4.1 Improvements in Nutritional Awareness and Behavioral Practices

Participants demonstrated increased knowledge regarding carbohydrate-rich foods, portion sizes, and
the importance of dietary balance. The use of visual tools, such as the South Asian Eat Well Guide and the
carbohydrate counting booklet, supported practical learning. Over 85% of participants consistently maintained
a nutrition diary, accurately recording meal content, carbohydrate intake, and post meal blood glucose levels
using glucometers. This aligns with recent evidence that self-monitoring is one of the most effective
components of diabetes education, improving HbAlc and self-care behaviors [7].

This active engagement reflected high learning retention and indicated successful behavior adoption.
Participants also reported improved confidence in food selection, meal planning, and adapting their diet
according to personal energy requirements.

4.2 Reduction in BMI as a Marker of Behavior Change

The reduction in overweight and obese participants after the intervention is visually represented in
Figure 1. This illustrates a marked improvement in BMI status among both male and female participants, with
an increase in the percentage of individuals falling within the 'normal' BMI range after three months of
structured nutrition education.
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Fig 1: Percentage Distribution of Male and Female Participants by BMI Category before and after the
Education Intervention
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The WHO BMI guidelines for Asians were used to compare the BMI of the participants [8].
A significant reduction in BMI was observed after the three month follow up period, indicating successful
adherence to the dietary guidance. Table 1 shows the difference in BMI values before and after the
intervention:
Table 1: Comparison of BMI Values before and after the Intervention

Hypothesis Test: Independent Groups (!-test, pooled variance)
‘Mean(BMI Before Tral) | 25.4
Mean(BMI After Trial) | 24
Std deviation of BMI before Trial [ 2713
Std deviation of BMI After Trial | 2.049
df | 126
Difference (BMI - Aft BMI) | 14258
Pooled variance | 5.7783
_Pooled sd. dev. | 24038
Standard error of difference | 04249
_Hypothesized difference | 0
L [ 336

p-value (two-tailed) | 0.001

The statistically significant difference (p = 0.001) highlights the effectiveness of the education
programme in influencing weight related behaviors through consistent application of structured dietary
practices. This outcome reflects adherence to diet and lifestyle changes promoted through structured learning.
Similar reductions in weight and BMI following short term DSME interventions have been reported in older
adults with diabetes, supporting the impact of structured educational delivery [9].

4.3 HbAlc Improvement across Medication Groups

The programme was effective across both medication groups. The findings from Table 2 confirm that
the structured nutrition education programme produced a significant reduction in HbAlc levels among both
insulin and OHA users. HbAlc dropped by approximately 1% in insulin and OHA users, with significant
improvement observed in the insulin group (p=0.001). Recent meta-analyses confirm that DSME
programmes consistently reduce HbAlc by 0.3-0.5%, depending on duration and format [7] [10].
Furthermore, carbohydrate-counting education has been shown to enhance glycemic control and patient
autonomy [11].

Table 2: Change in HbAlc Levels Following Structured Nutrition Education by Medication Type

Mean Standard
Glycaemic Control Medicine N | HbAlc | Deviation | t | p-value
Before experiment
HbAle Insulin 10 | 913 | 0867 | 1398 | 0.167
After experiment
HbAlc Insulin 10 8.18 0.661 3.795 0.001
Before experiment
HbAlc OHA 54 8.519 1.327 1.398 0.167
Afler experiment
HbAlc OHA 54 7.135 0.821 3.795 | 0,001

The findings from Table 2 confirm that the structured nutrition education programme produced a
significant reduction in HbAlc levels among both insulin and OHA users. The insulin-dependent group saw a
decrease from 9.13% to 8.18%, while OHA users improved from 8.52% to 7.13%. These outcomes
demonstrate that education-led behavioral change can positively influence metabolic markers, regardless of
pharmacological treatment.

This result is consistent with findings from a recent study, which reported that DSME interventions
of less than six months can lead to clinically meaningful reductions in HbAlc in older adults [9]. The fact that
this intervention achieved greater improvements especially in the OHA group indicates the strength of a
culturally adapted, tool supported education model that integrates visual, written, and hands on strategies.
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The role of adult learning principles was particularly important in this setting. By employing a combination of
group counselling, practical demonstrations, and home based self-monitoring, the programme empowered
participants to understand, apply, and sustain behavioral practices. This mirrors the findings by another study
that patient engagement and learning autonomy are critical mediators in the success of chronic disease
education [12].

In addition, the high level of adherence to self-monitoring practices, seen in over 85% of participants,
reflects not only knowledge acquisition but also confidence in applying that knowledge an outcome aligned

with the behavioral learning objectives of the intervention.

4.4 Lifestyle Influence and Participant Engagement

Nonsmokers and nonalcoholic participants exhibited better HbAlc control, suggesting that
educational messages on lifestyle modification were effectively received. Moreover, older participants (above
60 years) showed higher adherence to dietary practices and SMBG routines, likely due to increased health
motivation or fewer lifestyle distractions. Recent studies highlight how comprehensive DSME including
behavior change support can improve self-efficacy, reduce risk factors, and motivate long-term adherence
[12].

4.5 Influence of Age and Engagement Levels

Older adults (>60 years) displayed higher adherence and better outcomes, consistent with studies
indicating older individuals benefit more from structured short term DSME (<6 months) . The group based,
culturally relevant delivery used in this programme aligns with current evidence suggesting these approaches
foster stronger engagement. This finding is consistent with recent literature showing that older adults benefit
more from short term DSME, particularly when delivered in group or community settings using participatory
teaching methods [9][13].

V. CONCLUSION

This study demonstrated that a structured nutrition education programme focused on carbohydrate

counting can effectively empower individuals with type 2 diabetes to improve their dietary behaviors and self-
monitoring practices. Delivered through a combination of group counselling, educational booklets, food
demonstrations, and daily record keeping tools, the intervention significantly enhanced participants’
understanding of dietary management and promoted greater engagement in self-care.
The reduction in BMI and HbAlc levels observed post intervention underscores the long-term potential of
education-based strategies in managing chronic conditions like diabetes. Beyond clinical metrics, the
improvements in nutrition diary usage, self-monitoring of blood glucose, and adherence to recommended
meal plans reveal that education delivered using adult learning principles can lead to meaningful behavioral
change.

Importantly, the programme’s culturally tailored delivery and participatory approach were key to its
success. This suggests that community level diabetes management strategies should not only focus on medical
compliance but also integrate structured, practical education that supports patient autonomy and self-efficacy.
While the results are promising, future studies could incorporate qualitative assessments to further explore
patient experiences, barriers to learning, and motivational factors. Nevertheless, this study provides strong
evidence for incorporating structured nutrition education into routine diabetes care, especially in high risk
populations.

VI. RECOMMENDATIONS
This study supports the integration of structured nutrition education, including carbohydrate
counting, into routine diabetes care. Educational tools such as illustrated guides and nutrition diaries should be
used to enhance learning and encourage self-monitoring. Programmes should be culturally tailored and
designed using adult learning principles to support sustained behavior change. Greater emphasis is also
needed on targeting older adults and high-risk groups who may benefit most from structured, participatory
education.
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