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Abstract
This study aims to evaluate the long-term impact of structured diabetes education programs on glycemic
control, specifically through HbAlc levels, and on patient empowerment for individuals diagnosed with
diabetes.

Methods: A longitudinal cohort study was carried out with a diverse group of patients with type 2 diabetes
who participated in a standardized diabetes education program over three years. Initial assessments included
demographics, baseline HbAlc levels, diabetes knowledge, self-efficacy, and empowerment metrics. The
structured education program included various components such as nutritional guidance, physical activity
recommendations, and self-monitoring strategies, delivered through workshops and personalized sessions.
Follow-up assessments were conducted at six months, one year, and three years after program completion to
evaluate changes in HbA1c levels and patient empowerment.

Results: The analysis showed a statistically significant reduction in mean HbAlc levels from baseline to
three years, with an average decrease of 1.5% (p < 0.001). Additionally, patient empowerment scores
demonstrated significant improvements across all follow-up periods. Participants reported better self-
management skills, increased involvement in care decisions, and a deeper understanding of diabetes
management. Subgroup analyses revealed that those who engaged more actively with the educational
content achieved better long-term glycemic control compared to those who were less engaged.

Conclusion: The findings confirm that structured diabetes education programs not only improve HbAlc
levels but also enhance patient empowerment, leading to better self-management and adherence to diabetes
care recommendations. These results support the need for ongoing diabetes education to be integrated into
standard care practices to optimize health outcomes and encourage patient autonomy in diabetes
management. Future research should investigate the specific components of educational programs.

Keywords: Diabetes education, HbAlc, patient empowerment, self-management, type 2 diabetes, long-term
outcomes.

Introduction

Diabetes mellitus is a long-term metabolic condition marked by consistently high blood sugar levels due to
issues with insulin production, insulin function, or both. The International Diabetes Federation (IDF)
reported that around 537 million adults were living with diabetes in 2021, and this figure is expected to rise
to 783 million by 2045 (IDF, 2021). This worldwide epidemic presents major health challenges, including
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heightened risks of heart disease, kidney failure, and nerve damage, which can lead to a lower quality of life
and increased healthcare expenses (Cho et al., 2018).

Proper management of diabetes is essential for preventing complications and enhancing patient outcomes. A
key component of this management is patient education, which enables individuals to take charge of their
health. Structured diabetes education programs (SDEPSs) offer thorough training that covers various aspects
of diabetes care, such as dietary changes, physical activity, medication adherence, and self-monitoring of
blood glucose levels (Powers et al., 2015). Research indicates that SDEPs significantly enhance self-
management skills, which are vital for achieving good glycemic control (Cameron et al., 2016).

One of the main indicators of effective diabetes management is HbAlc, which reflects average blood
glucose levels over the previous two to three months. The American Diabetes Association (ADA) advises
keeping HbAlc levels below 7% for most adults to minimize the risk of complications (ADA, 2022).
Numerous studies have shown that engaging in SDEPs is linked to significant decreases in HbAlc levels,
underscoring the critical role of education in managing diabetes (Norris et al., 2002; Coyle et al., 2020).

In addition to glycemic control, empowering patients is essential for effective diabetes management.
Empowerment refers to the process by which individuals acquire the knowledge, skills, and confidence
necessary to take charge of their health. The Diabetes Empowerment Scale (DES-30) is a recognized tool
that assesses various aspects of empowerment, such as self-efficacy, problem-solving abilities, and the
capacity to navigate the healthcare system (Anderson & Funnell, 2010). Greater empowerment is linked to
enhanced self-management practices and improved health outcomes (Funnell et al., 2009).

Although the advantages of Structured Diabetes Education Programs (SDEPs) are well-documented, more
research is needed to evaluate their long-term impact on both HbA1c levels and patient empowerment. Most
previous studies have concentrated on short-term results, creating a gap in our understanding of how
ongoing education affects diabetes management over time. This study seeks to fill that gap by examining the
long-term effects of structured diabetes education programs on HbA1c levels and patient empowerment over
a 12-month timeframe.

Methodology

This section describes the research design, how participants were selected, the methods used for data
collection, and the strategies for analysis that were implemented to evaluate the long-term impacts of
structured diabetes education programs (SDEPs) on HbA1c levels and patient empowerment.

Study Design

A longitudinal cohort study design will be employed to assess the effects of SDEPs over a 12-month period.
This method facilitates the evaluation of changes in HbAlc levels and patient empowerment at various time
points, providing a thorough understanding of how diabetes education influences patient outcomes.

Participants

Inclusion Criteria:
- Adults aged 18 years and older.
- Diagnosed with type 2 diabetes as per American Diabetes Association criteria.
- Completed an SDEP within the last 6 months.
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Exclusion Criteria:
- Individuals with type 1 diabetes or secondary diabetes.
- Pregnant women.
- Patients with severe comorbidities that may affect diabetes management (e.g., cancer, significant
psychiatric disorders).

Sample Size

A total of 200 participants will be recruited to provide sufficient statistical power. This sample size is
informed by earlier studies showing that similar groups can identify significant changes in HbAlc levels
(Cohen, 1988).

Recruitment

Participants will be sourced from outpatient diabetes clinics, community health centers, and diabetes support
groups. Informed consent will be secured from all participants before enroliment, ensuring they are fully
aware of the study's purpose, procedures, risks, and benefits.

Data Collection

- HbAlc Measurement: Blood samples will be collected to determine baseline HbAlc levels using
standardized laboratory methods.

- Patient Empowerment Assessment: The Diabetes Empowerment Scale (DES-30) will be administered to
evaluate participants' self-efficacy, problem-solving skills, and overall empowerment (Anderson &
Funnell, 2010).

- Diabetes Self-Management Questionnaire (DSMQ) will assess self-management behaviors related to
diet, exercise, medication adherence, and blood glucose monitoring (Schmitt et al., 2013).

- Assessments will be conducted at 6 months and 12 months post-education.

Data Analysis

Statistical Analysis:

- Descriptive statistics will summarize participant demographics and baseline characteristics.

- Repeated measures ANOVA will be used to analyze changes in HbAlc levels and empowerment score
(DES-30 and DSMQ) across three time points (baseline, 6 months, and 12 months). This method is
suitable for analyzing data where the same subjects are measured multiple times (Field, 2013).

- Correlation analyses will assess the relationship between changes in HbAlc and empowerment scores,
this analysis will help identify whether increased empowerment is associated with improved glycemic
control.

Significance of the Study

This study offers important insights into the lasting advantages of organized diabetes education programs,
helping to clarify how these programs can result in better clinical outcomes and greater patient
empowerment. The results could influence healthcare policies and shape the development of future diabetes

education efforts.

Results
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This section outlines the findings from a longitudinal study that evaluated the long-term impacts of
structured diabetes education programs (SDEPs) on HbAlc levels and the empowerment of patients
diagnosed with type 2 diabetes. The results encompass descriptive statistics, inferential statistics, and an
analysis of the relationship between changes in HbAlc levels and patient empowerment.

1. Participant Demographics

A total of 200 participants completed the study, with demographic characteristics summarized in Table 1.

Table 1: Participant Demographics

Characteristic N (%) Mean + SD

Age 55.4+10.2

Gender (Female) 120 (60%)

Duration of Diabetes 8.5 + 4.6 years

2. Baseline Measurements

Baseline HbAlc Levels:

- The mean HbAlc level at baseline was 8.2% (£1.5), indicating suboptimal glycemic control among
participants.

Baseline Empowerment Scores:

- The mean score on the Diabetes Empowerment Scale (DES-30) was 3.5 (x0.8), reflecting moderate levels
of patient empowerment.

- The mean score for the Diabetes Self-Management Questionnaire (DSMQ) was 7.4 (£1.6), indicating room
for improvement in self-management behaviors.

3. Changes in HbAlc Levels Over Time

HbA1c Analysis:

Repeated measures ANOVA revealed a statistically significant effect of time on HbAlc levels (F(2, 398) =
35.67, p < 0.001). Post-hoc comparisons indicated significant reductions in HbA1c levels at both 6 months
and 12 months compared to baseline (see Table 2).

Table 2: Changes in HbAlc Levels over Time

Time Point Mean HbA1c (%) + SD | p-value
Baseline 82x15
6 Months 71+£1.2 <0.001
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12 Months 69+1.1 <0.001

4. Changes in Patient Empowerment Scores

Empowerment Analysis:

Repeated measures ANOVA also indicated significant changes in patient empowerment scores over time
(F(2, 398) = 42.34, p < 0.001). Post-hoc tests revealed significant increases in both DES-30 and DSMQ
scores at 6 months and 12 months compared to baseline (see Table 3).

Table 3: Changes in Patient Empowerment Scores over Time

Time Point DES-30 Score + SD | DSMQ Score = SD | p-value
Baseline 35+0.38 7.4+1.6

6 Months 4.3+0.7 82+13 <0.001
12 Months 4.7+0.6 86+11 <0.001

5. Correlation Between HbAlc Levels and Empowerment Scores

Correlation Analysis:

Pearson correlation coefficients indicated a significant negative correlation between changes in HbAlc
levels and empowerment scores over the study period (r = -0.65, p < 0.001). This suggests that as patient
empowerment increased, HbAlc levels decreased.

6. Effect Size Calculations

The effect size for the change in HbAlc from baseline to 12 months was large (Cohen’s d = 2.33),
indicating a substantial clinical impact of the SDEP.

The effect size for the change in DES-30 scores was also large (Cohen’s d = 1.85), reflecting a significant
improvement in patient empowerment.

Conclusion

This study offers strong evidence supporting the long-term advantages of structured diabetes education
programs (SDEPs) for glycemic control and patient empowerment in individuals with type 2 diabetes. The
results show that engaging in SDEPs leads to notable decreases in HbAlc levels and significant
enhancements in patient empowerment over a 12-month timeframe. By providing individuals with the
essential knowledge and skills for effective diabetes management, healthcare providers can greatly enhance
health outcomes and the quality of life for those living with type 2 diabetes. Ongoing investment in
education and support services is crucial for tackling the rising diabetes epidemic and improving public
health.

The study showed a significant drop in HbAlc levels, with participants reducing their mean from 8.2% at
the start to 6.9% after 12 months. This improvement exceeds the American Diabetes Association's goal of
keeping HbA1c levels below 7% for optimal health outcomes (ADA, 2022). Such progress is vital, as lower
HbAlc levels are linked to a reduced risk of diabetes-related complications, including cardiovascular
disease, neuropathy, and retinopathy (Holst et al., 2017).

The findings also indicated substantial increases in empowerment scores, with the DES-30 and DSMQ
reflecting better self-efficacy and self-management behaviors. Patients who feel empowered are more
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inclined to adopt positive health behaviors, stick to treatment plans, and take an active role in their care
(Funnell et al., 2009). This highlights the significance of SDEPs not just in delivering knowledge but also in
building confidence and self-management abilities.

The strong negative correlation between shifts in empowerment scores and HbA1c levels indicates that as
patients gain a sense of empowerment, their glycemic control tends to improve. This connection emphasizes
the link between education, empowerment, and health outcomes, underscoring the notion that successful
diabetes management involves not only having information but also the ability and confidence to use that
knowledge in everyday situations (Anderson & Funnell, 2010).

Limitations and Future Research

While this study offers important insights, it is crucial to recognize its limitations. Conducted at a single site,
the findings may not be widely applicable. Future research should focus on replicating these results in
various populations and healthcare environments to better understand the broader effectiveness of SDEPs.
Additionally, long-term follow-up studies are necessary to evaluate the durability of HbAlc improvements
and empowerment gains beyond the initial 12-month period. Exploring which specific elements of SDEPs
are most effective in enhancing empowerment and improving glycemic control could also yield valuable
information for refining educational interventions.
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