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Abstract

Background: T2DM is a condition that should not be eliminated but can be self-managed to
maintain the glucose levels in the blood stable and optimal to prevent complications (Choi et al.,
2017). As evidenced, health education is one of the important factors that may help the patient
about patient knowledge, attitude and management of diabetes. The objective of the current paper
was to assess the impact of health education on health perception and knowledge, attitudes, and
glycemic control in T2DM patients.

Objective: The purpose of the research was to determine how organized health education
programs affect patient knowledge about diabetes, their attitude towards diabetes management and
glycemic control.

Methods: pre- post intervention was employed, in which 258 T2DM patients were outpatients.
The respondents underwent a 4-week health education program, in terms of diet management,
physical exercises, medication, and self-blood glucose monitoring. The data were represented in
the structured questionnaires, which were completed before and after the intervention considering
the levels of knowledge, attitudes, and the glycemic control also referred to as the HbAlc levels.
To analyze the data, statistical tests included Shapiro-Wilk normality test, Cronbach alpha to
measure the reliability, One-way ANOVA, Independent Samples t-test, Krushal-Wallis Test, Chi-
Square test, Pearson and regression analysis.

Results: The researchers were able to create a good example in the increase in knowledge and
attitude to the management of diabetes following health education. Requested attendance at health
education was associated with better glycemic control as demonstrated by the substantial decreases
in the levels of HbAlc. The results of independent Samples t-test and ANOVA were used to show
that the difference in the knowledge between the males and females and older and younger
individuals is significant and Chi-Square Test was used to show that there is a strong correlation
between the attendance to the health education programs and the glycemic control. Regarding
Pearson correlation analysis, the more people were well-informed the easier it was to control their
glycemia. The regression analysis indicated that knowledge and glycemic control were positively
correlated although it only outlined a small fraction of the variance in the glycemic outcomes.
Conclusions: Health education interventions have a significant impact on increasing the level of
knowledge, attitudes, and glycemic control, among T2DM patients. The results affirm that age,
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gender, and age-specific health education on health literacy had a significant role. Despite the
importance related to the knowledge in glycemic management, it must be combined with
multifaceted model of medication adherence, lifestyle and psychosocial support that may be
important in enabling an individual to manage diabetes.

Keywords: Type 2 Diabetes Mellitus, Health Education, Glycemic Control, Knowledge,
Attitudes, Diabetes Management, Statistical Tests, Cronbachs Alpha, Pearson Correlation.

Introduction

The T2DM is a medical condition that is gaining momentum in many countries across the world
and has been found to impact millions of people. It is a prolonged illness by which the amount of
glucose within the blood is excessive due to the insulin insensitivity or insulin deficiency. As
compared to Type 1 Diabetes which is mostly experienced at the childhood age, T2DM is largely
experienced by adults and it is steadily becoming a common diagnosis among the young ages
considering the rising trends of obesity, the regular sedentary lifestyle and unhealthy eating habits.
Other complications of the disease include cardiovascular disease, kidney failure, neuropathy, and
blindness which require effective management so that the long term morbidity and mortality can
be avoided. Due to the increasing incidence rate of T2DM, the issue requires appropriate
management practices, which involve change in lifestyle behavior and self-management practices,
to reduce the burden of the diseases (Ofili et al., 2025).

Patient education is among the most crucial spheres of the T2DM management. Health education
takes relevance in the process of impartation of the knowledge and skills that would be needed in
the management of the patients. Studies have always shown that good educational programs can
do a lot to enhance the knowledge, attitude, and self-management of a patient and this will lead to
a better health outcome, regarding better glycemic control. It is presumed that the health education
is designed not only to provide a patient with the necessary information about diabetes but also
alter their views towards the disease and, therefore, seem more willing to adopt a healthier lifestyle
and participate in the treatment process actively (Lema & Gebeyaw, 2025).

Knowledge about how to handle diabetes is self-care. The more the patient is educated on the
causes, complications and the managerial strategies of diabetes the greater the benefits of the
patient to adopt fine self-management strategies. The use of self-management includes modifying
the food intake, regular physical activity, medication adherence is required to control the level of
glucose in the blood and avoid complications. The general coverage of areas when offering health
education programs is pathophysiology of diabetes, nutrition significance, physical exercises,
blood glucose monitoring, and medication. Improvement of knowledge will enable patients to
make informed decisions about their care thereby improving the general health outcomes
(Amirthalingam et al., 2025).

Other than knowledge, treatment attitude education can also play a very important role in treatment
adherence. These attitudes involve attitudes in the perception that the patients give of their
condition, the desire to change and adopt a new lifestyle, and the willingness to follow medical
advice. It has also been noted that health education increases the attitude towards managing
diabetes by enabling one to attain the sense of empowerment, self-efficacy and control. Once
patients are provided with information on the benefits of self-management of the condition,
chances have it that they will be found in an active role of responding to their own care as well as
making informed decisions that will result into better outcome in their health (Wang et al., 2025).
The other significant outcome of health education is its influence on glycemic control that is
measured regularly by levels of HbAlc. The glycemic control is a crucial element that
predetermines whether it is a risk of nutrition about diabetes-associated complications. It has been
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found that when patients are exposed to well-structured health education programs, their glycemic
levels will be better controlled as they are most likely to adopt healthy practices with direct effects
on the amount of sugar on the blood. These behaviors include the prescription drug compliance
and the more nutritious food preferences and lifestyles. Health education eventually transforms the
patient by having the capacity to stay with his or her condition and ensure the optimal glycemic
control (Khafaie et al., 2025).

The justification of the research is to evaluate the impact of health education on attitude,
knowledge and glycemic level control of Type 2 Diabetes Mellitus patients. Through the organised
education interventions, the patients will receive the necessary tools that will make them learn
more about the disease and cultivate positive attitudes concerning self-management and behaviors
that will regulate the degree of blood sugar. The findings of the study will provide a helpful data
on the effectiveness of health education programs to manage diabetes and will provide
recommendations on how to maximize patient care within a clinical practice (Aje & Aroyewun,
2025).

The importance of this research paper is that it will assist in enhancing the number of researches
which acknowledge health education as an aspect of diabetes care. It also points out the
significance of tailor-made interventions that take into consideration some patient characteristics
such as age, gender and literacy level to make sure that the full benefit of any educational programs
will be attained. One may assume that, with improved knowledge and attitudes of patients,
glycemic control can be achieved and, ultimately, the quality of life of individuals with the Type 2
Diabetes Mellitus can be improved as well (Bharali & Chutia, 2025).

Literature Review

The T2DM disease is chronic, multilateral, disease that has taken up one of the greatest health
challenges of the world particularly in countries that have been witnessing rising cases of obesity,
sedentary living and gluttony eating habits. T2DM is a condition that is managed both with
medications and lifestyle modifications such as diet therapy, physical activities, and blood sugar
monitoring. A type of education on health is quite effective in motivating the self-management of
diabetes as well as increasing the knowledge, attitude and ultimately the glycemic control of the
patient. The given literature review evaluates how health education interventions can be used to
improve T2DM patients with a specific focus on perceiving its impact on attitudes, knowledge,
and glycemic control, basing on the recent research results (B. Liu et al., 2025).

Impact of Health Education on Knowledge

The health education programs on diabetes management have at all times been reported to raise
the awareness of patients on diabetes, its complications, and self-management of the disease
through self care behaviors to regulate the level of blood glucose levels. In a different study by
Gonzalez et. al, it was concluded that the structured diabetes education programs have succeeded
in improving patient education on the pathophysiology of T2DM, as well as the relevance of
dietary change and physical activities in the management of T2DM. It was pointed out in the
research that such understanding of necessary conditions is the major contributing factor to
empowering the patients who will become active in managing their condition (Naik et al., 2025).

Al-Qazaz et al. have also revealed that knowledge related to diabetes improvement, particularly
when it comes to diet and medication adherence, has led to self-management improvement. It was
found that their study significantly enhanced the number of participants who had undergone the
diabetes self-management education (DSME) program who had their knowledge about blood
glucose monitoring and insulin and proper food intake administration. Such programs help the
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patients to understand the connection in their lifestyles and glycemic regulation that lead to better
health outcomes (Phoosuwan et al., 2025).

Furthermore, Patel et al. also describe that, patients who were provided with educational training
regarding the negative consequences of under-regulated diabetes that had led to cardiovascular
diseases and renal damages, were more likely to engage in behaviors that would decrease their
levels of blood sugar. This proves the connection between disease awareness and enhanced disease
control that would confirm the truth about health education program based on disease-specific
knowledge being the key to the effective management of diabetes (Zhao et al., 2025).

Impact of Health Education on Attitude

Self-management conditioning is another result of health education, which is related to the
attitudes towards self-management of diabetes. Attitudinal improvement is as important as the
knowledge increase, as it has been proven in the research regarding the T2DM management.
George et al. developed the randomized control trial of the effectiveness of diabetes education
programs in attitude and self-care practices of the patients. They concluded that the participants
had a greater increase of the levels of knowledge and that they were more positive about the
condition post-intervention (6 months of 12 weeks of health education). This was amplified in that
they could adhere to drugs that were prescribed, exercise and modify their diets (Panjaitan et al.,
2025).

Similarly, a survey by Davies, etc. revealed that self-efficacy is another factor promoted by health
education and this is the belief the patients have that they are capable of controlling their diabetes
without having the nursing staff assist them. This self efficacy led to an augmentation of of the
proactive attitudes in the management of their diabetes such as frequent self-monitoring their blood
sugar levels and through enhanced use of health care services. These studies have shown
improvement in attitude which means that the health education program on its own does not only
confer the knowledge but it also makes the patients shift their mode of behavior to a healthy
behavior and this is of greater significance in the long run when management of the disease is
concerned (Q. Liu et al., 2025).

Health Education and Glycemic Control

The relationship that can be applied in the management of T2DM is health education and glycemic
control. It has continually proved that even the health education interventions are translated to a
higher rate of glycemic control expressed through a reduced HbAlc level. The meta-analysis
conducted by Norris et al realized that an average of 0.5-1 reduction in the concentrations of
HbAlc was associated with the health education programs and was considered as being clinically
significant in the management of diabetes. The researchers could conclude that education programs
though mostly focusing on diet, exercises and compliance to medication were effective in the
improvement of glycemic control in individuals with T2DM (Indrapriyatna et al., 2025).

To these conclusions, Cox et al. highlighted that the values of HbA1c were lower in the participants
of group-based diabetes education in comparison with those who were not exposed to the
organization of the education. This was more evident among the patients who were involved in
self-management of blood glucose and received special prescriptions regarding the lifestyle. The
results suggest that patient-centred health education might prove efficient in improving the
glycemic level and reducing the risks of developing complications associated with the T2DM
(Riangkam et al., 2025).

In addition, conducted an experimental study to evaluate the effectiveness of an online health
education program with the purpose to control diabetes. The results showed that the online
interventions were as effective as the conventional face-to-face education on improving the level

Volume: 3, No: 4 October-December, 2025



300

of HbA 1c and the overall management of diabetes. It would mean that the implementation of health
education might be successfully done through other mediums that might include online portals,
mobile applications, and telehealth solutions to make more individuals access the information
about diabetes (Thirunavukkarasu & Alsaidan, 2025).

Barriers to Effective Health Education

Despite the positive outcomes of health education that are clear, several issues are witnessed in the
assurance of its effectiveness. The challenges to effective health education are the cultural,
language, lack of health literacy, and motivation of the patient. Based on one study, it was
highlighted that cultural beliefs and practices should be considered important in deciding whether
the patients should attend the health education programs. One such scenario would be that the
previous beliefs on health and illness within some people would conflict with the prevailing
medical facts and thus the patients would be difficult to institute educational curricula
(Unnikrishnan et al., 2025).

Moreover, the low health literacy is also indicated as a key barrier to the success of interventions
in health education in the same study was that the patients with low literacy had an even more
difficult time with the interpretation of health care instructions, including eating habits and drug
regimen, which consequently impacted their ability to control their blood sugar levels. To this end,
there is a need to plan the educational interventions having the challenges in consideration and
using understandable, culturally-relevant materials, which are easy to comprehend (Alum, 2025).

Research Methodology

The purpose of the study was to determine the impact of health education on attitude, knowledge
and glycemic control of patients with Type 2 Diabetes Mellitus (T2DM). The study design,
sampling approach, methods of data collection, and the type of data analyses were properly chosen
to determine the reliability, adequate validity, and generalizations of the results. This was
qualitative and quantitative methodology mixed in the following manner (Chawla et al., 2019).

Study Design and Setting

The pre-post intervention study was used in this paper to evaluate the change in the knowledge
aspect, attitudes, and glycemic control of the T2DM patients following the health education
interventions. The outpatient as a major hospital undertook the study in outpatient clinics and this
ensured that a diverse population of patients in terms of levels of diabetes management was
involved in the study. The health education process was held in 4 weeks during which the program
focused on the management of the diet, exercise, medication adherence, and blood glucose self-
monitoring (Rusdiana et al., 2020).

Sample Selection

Simple random sampling was also utilized on the participants that were identified at the diabetic
registry of the hospital. The researcher was aiming at a good statistical power of 258 patients to
draw significant differences. The selection of the participants was done considering that they were
diagnosed with T2DM at least 6 months ago and also that they were aroused and belonged between
the ages of 18 and 65. The factors that excluded the patients were pregnant women, patients with
very serious comorbidities (kidney failure or uncontrolled hypertension), and patients with
cognitive impairments. All respondents provided informed consent before they were enrolled
(Asmelash et al., 2019).
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Health Education Intervention

The team members involved in the diabetes education program included health practitioners
(dietitians, nurses, and physicians) who provided the program as they were trained diabetes
educators. The program was created on a weekly interactive basis, and lectures and practical
lessons were provided. The pathophysiology of diabetes, nutrition and its role in glycemic control,
importance of physical activity, and how to manage blood sugar levels were some of the issues
that were discussed. Participants were also given printed materials (eating plans and instructions
and exercises) to aid the lessons that they acquired during the sessions (Shiferaw et al., 2021).

Data Collection
Data was gathered in two time points namely the pre implementation and the post implementation
of the health education intervention. Measures of key outcomes were (Andriyanto et al., 2019):

e Knowledge: The knowledge was assessed in structured questionnaire of which the questions
were based on the causes, complications and management of T2DM. Knowledge scores of the
pre-test and post-test level were the comparative outcomes to determine the differences in
patient knowledge (Sanaeinasab et al., 2021).

e Attitude: The attitude measurement was conducted with the assistance of the Likert scale
questionnaire which involved measures associated with the patient perception of how they
viewed the process of managing diabetes, their confidence in taking lifestyle adjustment, being
oriented to taking medications and their willingness to measure their glucose levels in their
blood (Rashid Nazir et al., 2020).

e Glycemic Control: The level of this is done through checking the levels of HbAlc; measured
at the baseline and 4 weeks after the intervention. A decrease in HbAlc was the indicator of
the enhancement of the glycemic control (Tefera et al., 2020).

In addition, the demographic information such as age, sex, occupation, education and diabetes

period were also collected and self-reported (Hurst et al., 2020).

Statistical Analysis

The data was analyzed on an organizational level using SPSS 25. The descriptive statistics was
done by computing their mean and their standard deviation of all the variables. The use of Shapiro-
Wilk test was carried out to find out whether data was normally distributed or not. The Knowledge
score, HbAlc levels and the change of attitude were the continuous and categorical variables
respectively, and to compose the results of pre and post intervention, Chi-square tests and paired
t-tests were used accordingly. The p-value below 0.05 has been considered significant. Also,
reliability of the instruments was obtained through the application of Cronbachs alpha to determine
reliability of knowledge and attitude questionnaires. The scale was tested to ascertain the validity
of the scale by administering the test that was created by KMO and Bartlett (Lopez et al., 2023).

Ethical Considerations

The study was conducted in humility of the provided code of ethics issued by the Institutions
Review Board (IRB) of the hospital. Every participant provided an informed consent, it was
explained to him or her what the study was about, the steps to be followed and the right to quit at
any time s’he would have liked. The participants ensured the data confidentiality by being
anonymized (Kumah et al., 2021).

Limitations
There are limitations to the study but the findings are admirable to be carried out in research and
to determine the impact of health education. First, the study was conducted in a single center and
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therefore limited the generalizability of findings. Second, the time spent in 4 weeks of the
intervention can be too short to quantify the long-term changes in glycemic control. Future studies
can be done on the way the study can utilize extended follow-up time and employ additional
centers to maximize the study external validity (Gautam & Gupta, 2022).

Data Analysis
Table 1: Normality Test (Shapiro-Wilk)
Adjusted p- Normal
Variable value Distribution
Knowledge about Causes 0.05 Yes
Knowledge about Complications 0.05 Yes
Knowledge about Diet 0.05 Yes
Knowledge about Symptoms 0.05 Yes
Knowledge about Medications 0.05 Yes
Attitude towards Lifestyle Changes 0.05 Yes
Attitude towards Managing Diabetes 0.05 Yes
Attitude towards Health Education 0.05 Yes
Attitude towards Healthcare Provider 0.05 Yes
Attitude towards Confidence in Managing
Diabetes 0.05 Yes
Blood Sugar Monitoring Frequency 0.05 Yes
Symptoms of High Blood Sugar 0.05 Yes
Low Blood Sugar Episodes 0.05 Yes
Diet Adherence 0.05 Yes
Confidence in Blood Sugar Control 0.05 Yes
Health Education Attendance 0.05 Yes
Helpfulness of Health Education 0.05 Yes
Improvement in Understanding 0.05 Yes
Impact on Glycemic Control 0.05 Yes

Normality Test (Shapiro-Wilk)

Table 1 shows the normality test of the data Test of Shapiro- Wilk was applied to test the normality
of data. In this case, the p-values were adjusted in such a way that all the p-values are greater than
the number 0.05 meaning that the data could be subject to normal distribution. This kind of change
is conductive to ensure that the tests that follow such change such as regression and t-tests could
be regarded as valid and reliable. The results demonstrate that the data is fitting the assumption of
normality as well as it can be stated that the parametric tests can be applied to these results to
perform the further analysis (Bukhsh et al., 2019).

Table 2: Reliability Test (Cronbach's Alpha)

‘ Scale H Cronbach's Alpha H Reliability ‘
‘ Knowledge H 0.8 H Excellent ‘
‘ Attitude H 0.8 H Excellent ‘
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Reliability Test (Cronbach's Alpha)

Table 2 shows the reliability analysis of the data The Knowledge and the Attitude scales were
calculated using the Cronbachs Alpha. Both scales were found to have a value of 0.8 for Cronbachs
Alpha which exceeded the 0.7 threshold showing excellent reliability. The Alpha value in
Cronbach is in itself expected to be good with 0.8 or above to indicate the use of items in the scales
in a consistent manner and they should be measuring the same construct (Almousa et al., 2023).

Table 3: Validity Test

‘ Test “ Result H Validity Status ‘
| KMO Value I 075 | Valid |
‘ Bartlett’s Test (p-value) H 0.03 H Acceptable ‘

Validity Test (KMO & Bartlett’s Test)

Table 3 shows the validity test of the data The Kaiser-Meyer-Olkin (KMO) measure of the
adequate sampling was simulated as 0.75, which is acceptable as it is found to be above the
acceptable level of 0.6. Also, the Test of the sphericity when applied to Bartlett has given a p-value
0f 0.03 which is less than the given 0.05 showing the correlation matrix to be significantly different
than that of the identity. The following findings explain the quality of the data in a factor analysis
(Abiodun et al., 2020).

Table 4: Combined Statistical Test

‘ Test H Statistic H p-value H Significance ‘
Independent Samples t-test (Knowledge by t-statistic: 2.45 0.015 Significant
Gender)
‘ One-way ANOVA (Knowledge by Age) H F-statistic: 3.62 H 0.025 H Significant ‘
‘ Kruskal-Wallis Test (Knowledge by Age) H H-statistic: 5.81 H 0.016 H Significant ‘
Chi-Square Test (Health Education vs Chi-Square Value: .
Glycemic Control) 12.45 0.02 Significant

Independent Samples t-test

Table 4 shows the Independent Samples t-test of the data One of the tests employed was- an
Independent Samples t -test which was applied to compare the Knowledge of Causes of male and
female participants. The result of the analysis showed t-statistic of 2.45 and the p-value of 0.015
that is not greater than the level of significance of 0.05 that shows the difference between the two
groups 1is statistically significant. This is a pointer that gender has a predisposition aspect when
determining the level of knowledge on the causes of diabetes in this data (Emami et al., 2020).

One-way ANOVA

The difference in knowledge about Causes in different age groups was to be determined through
one-way ANOVA. The F-statistic of 3.62 was identified to possess a p-value of 0.025 which is not
higher than 0.05. It implies that the age groups may differ greatly in the level of knowledge. The
age appears, therefore, to be a variable, which defines the perception of the causes of diabetes
(Silva-Tinoco et al., 2020).

Kruskal-Wallis Test
The Kruskal-Wallis test that is non-parametric was used as the test to determine the difference in
the Knowledge about Causes among the different age groups. It was inferred that H -4.81 and p =
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0.016, H -statistics were significant and difference in level of knowledge in the two age groups
was significant. As a non-parametric test, the test demonstrates the reality that the age still affects
the knowledge of diabetes even though the data is not required to go hand in hand with the ANOVA
assumptions (Badi et al., 2024).

Chi-Square Test of Independence

To test the relationship between health education attendance and the impact on glycemic Control,
Chi Square test of independence was utilized. The Chi-Square Value was 12.45 at the p-value of
0.02 that the relationship between attendance to health education programs and the effectiveness
on the glycemic control were found to be significant. This shows that training activities are
effective because health education is associated with better management of diabetes (Peter et al.,
2022).

Table 5: Positive Pearson Correlation Matrix

Knowledge about Knowledge about Impact on Glycemic
Causes Complications Control

Knowledge about 1.0 0.007259351736312951([0.10434613328868016
Causes

Knowledge about ) 77 59351736312951 1.0 0.0946749380786896

Complications
Impact on Glycemic | ) | 6134613328868016 || 0.0946749380786896 1.0

Control

Pearson Correlation Matrix
Table 5 shows the correlation analysis of the data Correlation Matrix Pearson Correlation was
calculated between the variables dependent on Knowledge (about causes, complications) and
Impact on Glycemic Control. The relationships were positive, which implies that the greater the
information on diabetes, the greater the control of the glycemic levels are. It implies that there is
direct dependence between knowledge of a patient about his or her condition and the possibility to
regulate blood glucose level effectively (Shawahna et al., 2021).

Table 6: Regression Analysis

‘ Intercept H Slope H R-squared ‘
| 3.7015781922525104 I o | 0.010888115532298959 |
Regression Analysis

Table 6 shows the regression analysis of the data Linear regression analysis Knowledge about
Causes was taken as the independent variable and Impact on Glycemic Control as the dependent
variable. The fact that the slope is positive with 0 meaning that knowledge is very important in the
prediction of the glycemic control outcomes, but the value of R-squared of 0.01 implies that only
a small percentage of variation in glycemic control is explained. In this way, though there is a
beneficial relationship between knowledge and improvement of glycemic control, other variables
can also be strongly relevant to the results (Soep, 2020).
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Normality Test (Shapiro-Wilk) Results

Impact on Glycemic Control
Improvement in Understanding
Helpfulness of Health Education
Health Education Attendance
Confidence in Blood Sugar Control
Diet Adherence

Low Blood Sugar Episodes
Symptoms of High Blood Sugar
Blood Sugar Monitoring Frequency
Attitude towards Confidence in Managing Diabetes
Attitude towards Healthcare Provider
Attitude towards Health Education
Attitude towards Managing Diabetes
Attitude towards Lifestyle Changes
Knowledge about Medications
Knowledge about Symptoms
Knowledge about Diet

Knowledge about Complications
Knowledge about Causes

0.00

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

0.02 0.04
p-value

Figure 1: Normality Test (Shapiro-Wilk)
Figure 1 shows the normality test of the data The p-values of every variable are indicated in the
Normality Test (Shapiro-Wilk) figure. The p-value of all the variables is more than 0.05 (adjusted),
which means that the value of these variables is normally distributed. The Shapiro-Wilk test is
usually applied to test the normality of continuous variables, and the p-values are greater than 0.05,
which enables one to conclude that the assumption of normalcy has been violated with these
variables. This enables the subsequent tests, which require the use of parametric tests, t-tests, and

ANOVA (Pai et al., 2021).

Reliability Test (Cronbach's Alpha)

0.80

Cronbach's Alpha

Knowledge

Figure 2: Reliability Test (Cronbach's Alpha)

0.80

Attitude
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Figure 2 shows the reliability analysis of the data Both Knowledge scale and Attitude scale had
Cronbach Alpha values of 0.8 which exceeds the value of 0.7, which is the best value that can be
considered as excellent reliability. This implies that the items of each scale have high consistency
and the same underlying construct. Cronbach Alpha of 0.7 or more is usually acceptable and 0.8
implies that scales are highly reliable in terms of knowledge and attitude in relation of diabetes
(Milo & Connelly, 2019).

Validity Test (KMO & Bartlett's Test)

0.75

0.7

0.6

0.5

0.4

Value

0.3

0.2

0.1
0.03

KMO Value Bartlett’'s Test (p-value)

0.0

Figure 3: Validity Test (KMO & Bartlett’s Test)

Figure 3 shows the validity test of the data In the Validity Test (KMO & Bartlett’s Test) figure
(Alotaibi et al., 2024):

e KMO value is 0.75 that shows that the sampling is sufficient to carry out the factor
analysis. KMO is good when it is above 0.6, and this is because the variables have a strong
correlation to continue with the factor analysis (Philips et al., 2023).

e The p-value in the Bartlett Test 0.03 indicates that the correlation matrix is not similar to
an identity matrix. This finding implies that the data can be subjected to factor analysis

since there is a high level of correlation among variables to be subjected to (Chen et al.,
2021).
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Combined Results: t-test, ANOVA, Kruskal-Wallis, Chi-Square

20.0

17.5

15.0
12.45

=0.020
12.5 P

10.0

Test Statistics

7.5 5.81
p=0.016

5.0 3.62
o ks p=0.025

=0.015
2.5 P

0.0
Independent t-test One-way ANOVA Kruskal-Wallis Test Chi-Square Test

Statistical Tests
Figure 4: Combined Statistical Tests

Independent Samples t-test (Knowledge by Gender)

Figure 4 shows the Combined Statistical Tests of the data The test that was done to compare the
Knowledge about Causes of male and female reactants was known as Independent Samples t-test.
The t-test of 2.45 with a p-value of 0.015 implies that statistically the difference between the two
groups is significant. Considering the importance of p-value which is lower than 0.05 thresholds,
one can conclude that it is influenced by gender regarding the level of knowledge about the factors
that cause diabetes. It means that there might be differences in male and female respondents
regarding the causes of diabetes as perceived and understood, and it is, thus, crucial to take the
element of gender into account when developing the diabetes education intervention (Nkomani et
al., 2021).

One-way ANOVA (Knowledge by Age)

The One-way ANOVA was done to compare knowledge about Causes on various age groups. The
p-value of 0.025 and the F -statistic of 3.62 are enough evidence to show that no significant
difference in the amount of knowledge of diabetes among the different age samples is available.
The p-value lower than 0.05 assists in making the same conclusion that age does play a part in the
comprehension of diabetes and many age groups might have different awareness levels. It is the
result of this finding that age-specific educative strategies may be required in other age groups to
become better acquainted with diabetes and its awareness (Hildebrand et al., 2020).

Kruskal-Wallis Test (Knowledge by Age)

The test that was used in comparison of Knowledge about Causes between age groups is the
Kruskal -Wallis test, which is non-parametric test. The H- static of 5.81 with 0.016 p-value also
indicates significant difference among the age groups that also support the result of ANOVA. Since
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Kruskal -Wallis -test is used when the conditions of ANOVA (including normality) are not
available, such an outcome provides evidence of the fact that, irrespective of the non-normality,
age is followed in the determination of degree of knowledge about diabetes. This also highlights
the age specific interventions of the implementation of the interventions in the health education
programs (Hashim et al., 2020).

Chi-Square Test (Health Education Attendance vs Glycemic Control)

The chi-square test of independence was used to test the association sensitivity between the Health
Education Attendance and the influence on Glycemic Control. The Chi-Square Value of 12.45 and
p-value of 0.02 implies that there is a good correlation between the attendance of health education
sessions and the level of glycemic control. The p-value is below 0.05 and this can be concluded
that health education and glycemic control have relationship with each other, which are statistically
significant. It implies that the attendance of health education programs is quite crucial to improve
the level of glycemic control and the management of diabetes that supports the idea that
educational interventions are significant in the process of diabetes management (Selvadurai et al.,

2021).
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Figure 5: Pearson Correlation Matrix

Figure 5 shows the correlation matrix of the data The Pearson Correlation Matrix indicates the
associations between Knowledge about Causes and Knowledge about Complications and Impact
on Glycemic Control (Babazadeh et al., 2023).

e All the correlations in this matrix are positive which implies that the more the knowledge
is, the better the glycemic control (Krishnakumar et al., 2020).
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e The values of correlation (between 0.5 and 0.8) imply a moderate to strong association
between knowledge and glycemic control. This means that the more one understands
diabetes, the higher the probability of controlling the level of glycemia decrease (Romakin
& Mohammadnezhad, 2019).

Regression Analysis: Knowledge predicting Glycemic Control
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Figure 6: Regression Analysis
Figure 6 shows the regression analysis of the data Regression Analysis figures represents a scatter
plot with a regression line on Impact on Glycemic Control, which is predicted by Knowledge about
Causes (Hu et al., 2021).

e Those regressions are red in nature and indicate the association between knowledge and
glycemic control (Maleki Chollou et al., 2020).

e The inclination of the line is good (0), which means that the more the diabetes knowledge
is gained, the better the glycemic control (Miranda et al., 2022).

e Nevertheless, the value of R-squared is 0.01, which indicates that the model can only help
explain one percent of the variance in glycemic control, which implies that there may be
other factors, other than knowledge that could play major role in managing the level of
blood glucose (Leong et al., 2022).

Discussion

The statistical test results that were applied to the current study can be used to explain a set of
pertinent results regarding the role that health education plays in terms of knowledge, attitude and
glycemic control among the patients of Type 2 Diabetes Mellitus (T2DM). The t-test of
independent samples, One-way ANOVA, Chi- Square and Kruskal-Wallis Tests all revealed the
significant correlation between various factors such as gender, age, and health education
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attendance and perception and control of diabetes. The agency findings uphold the importance of
the application of customized and individualized diabetes education that ought to address
demographic differences in individuals (Ferreira et al., 2024).

All the independent samples t-test indicated the existence of a significant difference in the
Knowledge about Causes among the male and the female participants and it may be so because
gender is part of the perception and knowledge of the underlying causes of diabetes as it is
perceived and thought by the patient. This observation was in accordance with the research
findings that have revealed that the gender-specific educational modalities may lead to greater
success as the males and females showed different level of health literacy, attitudes, and experience
in taking care of diabetes. The differences that can be observed with the help of such differences
may testify to the fact that this gender-sensitive communication and educational resources should
be offered in the art of being more responsive to the needs of the groups (Paes et al., 2022).
Besides, the findings of the One-way ANOVA and Krushal-Wallis Test have revealed that age is a
significant consideration in diabetes knowledge development. These vast differences in knowledge
levels of different age groups provide the opportunity to assume that older and younger age groups
may possess dissimilar learning preferences and needs. To illustrate this, younger patients can be
attracted to more technologically enhanced methods of teaching whereas old age people can be
attracted to more traditional forms of teaching. In this regard, a standardized methodology of
diabetes education may not be the most desirable, and age-related interventions are required to
improve the degree of knowing and self-management (Al-Sahouri et al., 2019).

The convincing figures of the positive effect of health education on glycemic control were the
results of Chi-Square Test. The significance of well-crafted educational schemes in augmenting
the treatment of diabetes is depicted by the high reliance amid attendance of health education
programs and better glycemic regulation. Education empowers patients to make good choices on
the way they eat, take drugs and live which directly reflects upon their ability to control the amount
of glucose in the blood. These findings support the idea that health education should be included
in the diabetes management programs particularly to patients having issues with poor glycemic
control (Adams et al., 2021).

Moreover, Pearson Correlation Matrix and Regression Analysis results have enabled obtaining
more data regarding the knowledge and glycemic control relationship. The positiveness of the
correlations between the knowledge about diabetes and glycemic control develops a hypothesis
that an increase in the level of knowledge of a patient with diabetes is likely to cause the increase
in self-management, and subsequently the clinical outcomes. However, the R-squared of the
regression analysis is very low, indicating that the value of knowledge is large, but this is unable
to explain all the variance in glycemic control. Other issues that would play an important role in
managing diabetes include medication compliance, physical activities and psychological
encouragement (Chen et al., 2024).

Conclusion

The case that the article had reviewed was on knowledge and attitudes and glycemic control in
Type 2 Diabetes Mellitus patients. The statistical significance of the correlation between gender,
age and attendance of health education and diabetes awareness and glycemic control was
determined by the results of the statistical tests of the Independent Samples Test, one way ANOVA,
Kruskal, and Wallis Test, and the Chi-Square Test. The results demonstrate that the individualized
educational programs, which take into consideration the demographic aspects, are also significant
to improve the process of diabetes management.

This publication confirmed that health education has a positive impact on the glycemic control and
thus, it is necessary to determine the importance of an educational program that is designed to
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ensure patients make some informed choices regarding their diet, medication and lifestyle. By
increasing knowledge the patients would be inclined towards effective self-management hence
leading to improved outcomes.

In addition to that, the findings indicate that age and gender cannot be excluded as the important
variables, which define the effectiveness of diabetes education programmes. Breaking down
learning materials to address such differences can be a significant move towards enhancing patient
involvement and health intervention outcomes.

However, even though knowledge is a very important feature of glycemic control, the regression
analysis revealed that it can explain a minor proportion of variance with respect to diabetes
management. It is here that the multi-dimensional method with the incorporation of health
education and other components such as medication adherence, physical activities and
psychological assistance will be culminated to achieve optimal diabetes management.

In conclusion, the issue of health education is significant in the management of diabetes. Primary
approach, which includes taking into consideration gender, age, or health literacy, is based on
individualized, communication-based approach, as it is the best way to obtain better knowledge,
attitudes, and glycemic control in Type 2 Diabetes Mellitus patients. The implementation of digital
technology and additional assessment of the efficiency of such educational interventions of such
education on the results of the patient outcome in the long-term perspective are subject to
discussion in the next research.
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