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Abstract

This descriptive cross-sectional study aimed to assess self-care practices and associated factors among Type
2 Diabetes Mellitus (T2DM) patients attending the outpatient department of a tertiary care hospital in Bhopal.
A total of 352 T2DM patients aged 18 years and above, diagnosed for more than one year, were selected
using non-probability convenience sampling. Data were collected using the Summary of Diabetes Self-Care
Activities (SDSCA) questionnaire and a self-structured tool assessing demographics, clinical variables, and
self-care behaviors. Statistical analysis was conducted using SPSS version 20, with significance set at 0.05.
The results revealed that only 15.06% of participants exhibited good self-care practices, while 39.77% had
moderate adherence and 45.17% showed poor self-care. Exercise adherence was notably low (13%), and
66.7% had poor blood glucose monitoring, despite 29% owning a glucometer. Significant associations were
found between self-care practices and education (p=0.003), occupation (p=0.004), and glucometer
availability (p=0.002), while poor exercise habits correlated with marital status (p=0.047) and residence
(p=0.013). The findings highlight critical gaps in self-care, particularly in exercise and blood glucose
monitoring, emphasizing the need for increased awareness and structured support to enhance diabetes
management and prevent complications.

Keywords: Diabetes Mellitus; Self Care; Patient Compliance; Health Knowledge, Attitudes, Practice;
Outpatients.
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1. Introduction

Diabetes is a chronic metabolic disorder characterized by elevated blood glucose levels, leading to
complications such as cardiovascular diseases, neuropathy, and kidney damage. Type 2 diabetes, the most
prevalent form, results from insulin resistance or inadequate insulin production, primarily affecting adults.
Over the past three decades, diabetes cases have surged, particularly in low- and middle-income countries,
with a significant impact on health and economic burdens.! Effective management requires more than
medication adherence; self-care practices such as healthy eating, physical activity, blood sugar monitoring,
and risk-reduction behaviors are crucial for glycemic control and preventing complications.?®

Self-care plays a vital role in diabetes management by enhancing health outcomes and reducing
complications.>* However, poor awareness and inconsistent self-care behaviors remain major
challenges.>Self-care can significantly improve therapeutic outcomes and reduce healthcare costs in
resource-limited settings like India.>® Many patients struggle with adherence due to factors such as low health
literacy, socioeconomic barriers, and psychological distress.”1° Understanding these barriers is essential for
improving diabetes management and patient outcomes.?8

Diabetes self-care encompasses medication adherence, dietary regulation, physical activity, and foot care, all
critical for disease control.>® Challenges such as treatment costs, complex regimens, limited access to
nutritious food, and lack of motivation often hinder adherence.”Additionally, foot care is essential for
preventing ulcers and infections, which, if neglected, can lead to severe consequences, including
amputations.®° Sociodemographic characteristics, psychological well-being, health literacy, and healthcare
accessibility influence self-care adherence, while social support from family and healthcare providers further
facilitates engagement.®!

Given the rising burden of diabetes in India, particularly in urban settings like Bhopal, it is crucial to evaluate
self-care practices and identify factors influencing adherence.®# The objectives of the study are to assess self-
care practices among diabetic patients visiting the OPD of a tertiary care hospital in Bhopal, identify the
sociodemographic, psychological, educational, and healthcare-related factors affecting self-care behaviors,
and explore their relationship with demographic variables. The findings will provide insights for improving
patient education, healthcare accessibility, and diabetes management strategies to enhance health outcomes
and reduce economic burdens.?®°

II. Materials and methods
2.1 Study Design, Setting and Sampling:
A descriptive cross-sectional study was conducted among diabetic patients attending the outpatient
department of a tertiary care hospital in Bhopal. The sample size was determined based on a previous study
to ensure statistical significance, using the formula: n=(Z-a/2)*"P(1-P)/d* where Z-0/2=1.96, P=0, and
d=0.05, resulting in a calculated sample size of 352 .7
A non-probability convenience sampling technique was employed for participant selection.
Eligibility Criteria
Inclusion Criteria:

o T2DM patients aged 18 years and above.

o Diagnosed with T2DM for more than one year.

o Visiting the OPD of selected tertiary care hospital, Bhopal, during the study period.
o Willing to provide written informed consent.
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Exclusion Criteria:

o Patients with cognitive impairments or mental health issues that could interfere with the data
collection.

o Pregnant women.

o Patients with other major chronic diseases (such as cancer or renal failure) that might confound the
study outcomes.

2.2 Study Instruments:
A. Closed ended questionnaire used for demographic data collection and level of knowledge:

A closed-ended questionnaire was utilized to collect data on demographic variables, clinical
characteristics, medication adherence, and knowledge levels of diabetic patients. The demographic
section covered age, sex, marital status, religion, education, occupation, place of residence, family
history of diabetes, and glucometer availability at home. Clinical variables included BMI, co-
morbidities, duration of diabetes, current treatment, and smoking status. Medication adherence was
assessed through questions related to forgetting medication, challenges in remembering, and
discontinuation based on symptoms. The knowledge assessment focused on diabetes risk factors,
complications, lifestyle modifications, and treatment adherence. The questionnaire's validity was
confirmed through expert review, yielding a Content Validity Index (CVI) of 0.80. Reliability was
established based on previous studies, with Cronbach's alpha ranging from 0.7 to 0.9 @, ensuring
internal consistency and reliability.

B. Summary of Diabetes Self Care Activities (SDSCA):

It is a standardized tool designed to assess the frequency of diabetes self-care behaviors over the past
seven days. It evaluates key aspects of diabetes management, including diet, physical activity, blood
glucose monitoring, foot care, and smoking status. The SDSCA consists of 11 items, each scored on
a scale from 0 to 7, representing the number of days per week a specific self-care activity was
performed. The scoring is structured into different domains: general diet (items 1 and 2), specific diet
(items 3 and 4, with item 4 reverse-scored), exercise (items 5 and 6), blood glucose monitoring (items
7 and 8), and foot care (items 9 and 10). Smoking behavior is assessed separately through item 11,
categorizing individuals as smokers (1) or non-smokers (0), along with the number of cigarettes
smoked per day. Previous studies have reported a content validity index (CVI) above 0.80, indicating
strong validity ©. The reliability of the SDSCA tool has also been established in earlier research, with
reported Cronbach’s alpha values ranging from 0.70 to 0.90, demonstrating good internal consistency
and reliability in measuring self-care practices among diabetic patients.

II1 . Data Collection:

The data collection procedure involved conducting face-to-face interviews with diabetic patients visiting the
OPD of a tertiary care hospital in Bhopal. Participants were selected using a non-probability convenience
sampling technique, and informed consent was obtained before data collection. The structured questionnaire
was administered to each participant, including demographic details, clinical variables, medication
adherence, and self-care practices. The collected data was systematically organized, ensuring completeness
and accuracy, before being subjected to statistical analysis for further interpretation. Ethical considerations,
including confidentiality and voluntary participation, were strictly maintained throughout the process. The
data collection period was from 30 May 2024 to 19 August 2024.
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IV.  Statistical Analysis:

The collected data were analyzed using SPSS version 20. Frequency and percentage distribution were used
to describe demographic and clinical variables. Self-care practices among diabetic patients were categorized
into good, moderate, and poor levels, with frequency and percentage used for their description. Similarly,
the distribution of self-care practices concerning demographic and clinical variables and knowledge levels
was analyzed using frequency and percentage. The association between self-care practices and
demographic/clinical variables was determined using the chi-square test (y?) to identify statistically
significant relationships.

V. Ethical Considerations:

Written permission was obtained from the Institutional Human Ethics Committee — Student Research before
data collection. Informed consent was obtained from all participants, ensuring confidentiality and anonymity

VI.  Results:
Section 1: Description of Demographic and Clinical Variables:

Most participants were aged 55-66 years, with more males (55.6%) and a high proportion of married
individuals (88.6%). Most followed Hinduism (91.47%), had secondary education (37%), and were
homemakers (36.9%). Participants were evenly split between rural and urban areas, while 60% had a family
history of diabetes, and 53% lacked access to a glucometer.

Clinical data showed that maximum participants (47.15%) had a normal BMI (18.5-25), Hypertension
(35.79%) was the most common comorbidity, followed by vision impairment (18.46%) and cardiovascular
diseases (15.05%). Most participants had diabetes for 1-5 years (41.47%), and a significant portion (73.86%)
were on oral antidiabetic medication, while only 15.05% required both oral and insulin therapy. Smoking
was reported by 26.17% of participants, while 36.36% admitted forgetting their medication at times. Also,
48.29% faced challenges remembering to take their medication, and 66.76% had halted medication at some
point due to improvement or worsening of their condition.

Section 2: Assessment of Self-Care Practices Among Diabetic Patients:

Among participants, 15.06% demonstrated good self-care practices, 39.77% had moderate adherence, and
45.17% exhibited poor self-care. (Figure 1)

Figure 1: Assessment of Self Care Practices

Self Care Practices

15.06%
45.17%

39.77%

Good Moderate Poor
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Section 3: Description of Self-Care Practices with Demographic Variables, Clinical Variables and
Level of Knowledge:

The distribution of self-care practices with demographic variables showed that 16% of participants had good
general diet habits, while 15% moderately adhered to specific diets. Blood glucose testing was poor (66.7%),
whereas foot care practices were generally good. Poor exercise habits were reported by 13%, highlighting a
critical gap. Participants with secondary education, homemakers, and rural residents showed poorer exercise
and blood glucose testing practices. Notably, 29% of glucometer owners still had poor testing habits,
indicating a lack of proper usage or understanding.

Table 1 depicts the distribution of self-care practices concerning clinical variables, highlighting that
individuals with a normal BMI exhibited better general dietary habits (31%) compared to specific dietary
adherence (24.4%). However, 39% of participants with normal BMI lacked adequate knowledge and
practices related to blood glucose testing. Foot care practices remained stable (28.4%) across this group. The
table also shows that individuals who consistently took their medication still had poor exercise habits and
inadequate blood glucose monitoring. Additionally, those who discontinued medication due to improvement
maintained moderate dietary habits but exhibited poor exercise routines.

Table 1: Description of self-care practice with clinical variables

Co-Morbidities With Diatyetes Duration Of

General Diet [Moderate

BMI Diabetes (Years)
Self-Care Scorin Vision
Practices 8 18.5- CVD|Chan |Other 11to
<185 | 25 |25-30|>=30(HTN r ges s [1ToS|6To 10| 15 | >=15
F (%) | F (%) | F (%) |F (%)|F (%)| (%) |F (%)|F (%)| F (%) | F (%) |F (%)| F (%)
Good 109(31 68(19.[20(5.122(6.5|61(17.] 83(23.168(19.3|15(4.2
9(2.5) ) 53(15)1 0(0) | 3) 6) ) 3) 5) ) ) |5(1.4)
62(17.112(3.4 2(6.5(34(9.5[34(9.6 36(10.

102.8) (391D 6) | ) 329 ) | ) Y 1390|3911 | 2) [92.5)

b 26(7.3[10(2. 13(3.6
00T 182.2) [18(5.)[287.9)|4(1.D)| ) | 8) [92.5)| ) [24(6.8)|20(5.6)|8(2.2)| 6(1.7)
Good 55(15. 143.9[10(2.[12(3.4l42(11.] 52(14.|36(10.2

¢ 1822 6 [|39anl20s] Y || ) | 9 | 6 ) 192.5)| 7(1.9)

S 86(24.]76(21. 68(19. 36(10. 75(21.72(20.4[28(7.9
Specific Diet [Moderate 133.6)| 4 5y [7a1.9)] 3) 13209) 2) ke(13) 3) ) )y [7(1.9)

Poor 18(5.1|11(3.[17(4.8]20(5.6 22(6.2
6(1.7) 25(7.0DR8Z9I7AN| ) | D | ) ) [195.3)[195.3)] ) |6(1.7)

Good 47(13. 36(10.|11(3.11(3.1[34(9.6| 37(10.|38(10.713(3.6
02.8) | 3) [39aD)|2005] 2) | D | ) )y |9 ) ) |401.3)

Exercise  |Modorate 50(14. 36(10.]12(3.]20(5.6[33(9.3142(11.9 26(7.3

103.9)1339.3)] 2) (822 2) | 49 | ) ) ) [246.8)] ) |92.5)

86(24. [54(15. 54(15.]30(8.[34(9.641(11. 65(18.4[20(5.6

Poor 1305 4 | 3) lean| 3 | 5| ) | 6 l6709)] ) ) 17(1.9)
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Good 10(2.8[4(1.1
21.4) [ nluenlionl ) | ) [sa.49|61.7]71.9)] 82.2) |7(1.9)] 3(0.8)
Blood Glucosel, 10(2.8[17(4.8[5(1.4| 15(4.,20(5.6 21(5.9
Testing 55.6) [185.046.8) ) | ) | ) | 2 | ) [10e8)|17@8)| ) |92.5)
Poor 137(39]108(30 99(28.[44(12]45(12.[82(23[129(36]102(28.[31(8 8
202.8)| ) y Bsasl oyl 2ol e | 9 | ) |82
Good 100(28]71(20. 78(22.123(6.[28(7.9]56(15.190(25.171(20.1{17(4.8
we)l )y |y Banl vl ) | 9| 9 ) )y 1719
22(6.2|12(3.124(6.8|14(3.9 23(6.5
Foot Care |Moderate| ¢ 5 ») 136 5)330.3)(822) ) | 4) | ) ) 120(5.6)|236.5)| ) |6(1.7)
Poor 43(12. 26(7.3|18(5.|13(3.6[38(10.| 36(10. 19(5.3
92.5) | 2) Boansan| )y |l ) | D | 2 3303 ) |70.9
Self- Scoring Current Treatment Current Smoking
Care Oral Insulin Both Yes No
Practice F (%) F (%) F (%) F (%) F (%)
s
Good 144(40.9) 16(4.5) 1HG.1) | 17(4.8) 154)43.7)
General | Moderat 78(22.1) 12(3.4) 33(93) | 56(15.9) 67(19)
Diet &
Poor 38(10.7) 11(3.1) 9(2.5) 19(5.3) 39(11)
Good 80(22.7) 11G3.1) 13(3.6) | 20(.6) 84(23.8)
Specific | Moderat 13839.2) 22(6.2) 22(62) | 40(11.3) 142(14.3)
Diet ©
Poor 42(11.9) 6(1.7) 18(5.1) 32(9) 34(9.6)
Good 144(14.9) 16(4.5) 113.1) | 16(4.5) 76(21.5)
Moderat 78(22.1) 12(3.4) 33(93) | 40(11.3) 61(17.3)
Exercise ¢
Poor 38(10.7) 113.1) 92.5) | 36(10.2) 123(34.9)
Good 9(2.5) 7(1.9) 9(2.5) 102.8) 15(4.2)
Blood | Moderat 31(8.8) 8(2.2) 185.1) | 29(8.2) 28(7.9)
Glucose ¢
Testing |5 o 220(62.5) 24(6.8) 26(7.3) 53(15) 21
Good 128(36.3) 28(7.9) 2982) | 37(10.5) 148(42)
Foot | Moderat 54(15.3) 5(1.4) 133.6) | 29(82) 43(12.2)
Care ¢
Poor 78(22.1) 6(1.7) 11G.1) | 26(7.3) 69(19.6)
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Scorin Forgot to take Challenges to Halt due to Halt due to
g medication remember to take improvement worsening
Self-Care medication
Practices Yes No Yes No Yes No Yes No

F (%) F (%) F (%) F (%) F (%) F(%) | F(%) F (%)

Good | 67(19) | 104(29.5 | 77(21.8) | 94(26.7) | 126(35.7) | 45(12. | 120(34) | 51(14.4

) 7) )
General | Moder | 38(10.7 | 85(24.1) | 64(18.1) | 59(16.7) | 72(20.4) | 51(14. | 73(20.7) | 50(14.2
Diet ate ) 4) )

Poor | 23(6.5) | 35(9.9) | 29(8.2) | 29(8.2) | 37(10.5) |21(5.9) | 42(11.9) | 16(4.5)

Good | 55(15.6 | 49(13.90 | 70(19.8) | 34(9.6) | 71(20.1) | 33(9.3) | 84(23.8) | 20(5.6)

)
Specific | Moder | 51(14.4 | 131(37.2 | 66(18.7) | 116(32.9 | 126(35.7) | 56(15. | 111(31.5 | 71(20.1
Diet ate ) ) ) 9) ) )

Poor | 22(6.2) | 44(12.5) | 34(9.6) | 32(9) | 38(10.9) |28(7.9) | 40(11.3) | 26(7.3)

Good | 42(11.9 | 50(14.2) | 50(14.2) | 42(11.9) | 56(15.9) | 36(10. | 71(20.1) | 21 (5.9)
) 2)
Moder | 33(9.3) | 68(19.3) | 55(15.6) | 46(13) 70(19.8) | 31(8.8) | 74(21) | 27(7.6)
Exercise ate

Poor | 53(15) | 106(13.1 | 65(18.4) | 94(26.7) | 109(30.9) | 50(15. | 90(25.5) | 69(19.6

) 2) )
Good | 9(2.5) | 16(4.5) | 10(2.8) | 15(42) | 127(36) | 58916. | 16(4.5) | 9(2.5)
4)

Blood Moder | 27(7.6) | 30(8.5) | 37(10.5) | 20(5.6) | 49(13.9) |23(6.5)| 42(11.9) | 15(4.2)
Glucose ate

Testing
Poor | 92(26.1 | 178(15.5 | 123(34.9 | 147(41.7 | 59(16.7) | 36(10. | 177(50.2 | 93(26.4
) ) ) ) 2) ) )
Good | 65(18.4 | 120(34) | 85(24.1) | 100(28.4 | 15(4.2) | 10(2.8) | 135(38.3 | 50(14.2
) ) ) )

Moder | 25(7.1) | 47(13.3) | 35(9.9) | 37(10.5) | 42(11.9) | 15(4.2) | 43(12.2) | 29(8.2)
Foot Care ate

Poor | 38(10.7 | 57(16.1) | 50(14.2) | 45(12.70 | 178(15.5) | 92(26. | 57(16.1) | 38(10.7
) 1) )

Table 2 depicts the distribution of self-care practices based on the level of knowledge, showing strong
awareness of general dietary habits and foot care. However, significant gaps were noted in exercise
knowledge, with only 21.9% possessing a moderate understanding. Blood glucose testing knowledge, though
relatively strong (36.4%), still required improvement. Additionally, only 24.4% had moderate knowledge of
specific diets, underscoring the need for personalized nutrition education. These findings emphasize the
necessity of targeted educational interventions to improve diabetes self-care practices.
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Table 2: Description of self-care practice with level of knowledge

Self-Care Knowledge
Practices Scoring Good Moderate Poor
F (%) F (%) F (%)
General Diet Good 100 (28.4) 63 (17.8) 8(2.27)
Moderate 50 (14.2) 60 (17.04) 13 (3.6)
Poor 11 (3.1) 37 (10.5) 10 (2.8)
Specific Diet Good 54 (15.3) 42(11.9) 8(2.3)
Moderate 77 (21.8) 86 (24.4) 19 (5.3)
Poor 30 (8.5) 32 (9.09) 4(1.1)
Exercise Good 53 (15) 36 (10.2) 3(0.85)
Moderate 46 (13.0) 47 (13.3) 8(2.3)
Poor 62 (17.6) 77 (21.8) 20 (5.6)
Blood Glucose Good 9(2.5) 12 (3.4) 4(1.1)
Testing Moderate 30 (8.5) 20 (5.6) 7(1.9)
Poor 122 (34.6) 128 (36.3) 20 (5.6)
Foot Care Good 94 (26.7) 79 (22.4) 12 (3.4)
Moderate 26 (7.3) 42 (11.9) 4(1.1)
Poor 41 (11.6) 39.(11.07) 15 (4.2)

Section 4: Association of Self-Care Practices with Demographic and Clinical Variables

Significant associations were observed between self-care practices and key demographic factors such as
education (p=0.003), occupation (p=0.004), and glucometer availability (p=0.002). Clinical variables,
including BMI, comorbidities, and diabetes duration, also influenced adherence. Blood glucose monitoring
was significantly associated with family history (p=0.000) and glucometer availability (p=0.000). Poor
exercise habits correlated with marital status (p=0.047) and residence (p=0.013). Additionally, occupation,
family history, and glucometer availability significantly impacted dietary adherence.

Knowledge gaps were noted in exercise (21.9% moderate knowledge), specific diets (24.4% moderate
knowledge), and blood glucose testing (36.4% strong knowledge but requiring improvement). These findings
highlight the need for targeted education and behavioral interventions to improve diabetes self-care practices.
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VII. Discussion

The study revealed that most participants were aged 55-66 years, with a male predominance (55.6%) and a
high proportion of married individuals (88.6%). These findings align with studies by Yekta et al. ? and Dinesh
et al. # while Rajasekharan et al. 2 reported a more balanced gender distribution. Educational attainment and
occupation significantly influenced self-care adherence, as noted in studies by Tiruneh et al. * Durai et al. °.
Clinically, hypertension (35.79%) was the most common comorbidity, consistent with findings from
Chittooru et al® and Akashnath et al. 2. In contrast, Joho et al. ** reported a higher prevalence of obesity,
suggesting regional variations.

Self-care adherence was suboptimal, with only 15.06% of participants demonstrating good practices, 39.77%
showing moderate adherence, and 45.17% exhibiting poor self-care. This trend mirrors findings from Yekta
et al. 2and Garg et al. ® while Nguyen et al. 1! reported higher adherence rates in Vietnam due to improved
healthcare access. Key areas of concern included poor blood glucose monitoring (66.7%) and low exercise
adherence (13%), consistent with Karthik et al. ® and Tiruneh et al. " Notably, despite glucometer availability,
29% of participants did not monitor their blood glucose adequately, suggesting knowledge gaps similar to
those found in Akashnath et al. 12,

Knowledge of dietary habits and foot care was relatively strong, but significant gaps existed in exercise
(21.9% moderate understanding) and blood glucose testing (36.4% requiring improvement). Similar findings
were reported by Joho et al. * and Chittooru et al. °, emphasizing the need for targeted education.
Additionally, self-care practices were significantly associated with education (p=0.003), occupation
(p=0.004), and glucometer availability (p=0.002), aligning with Rajasekharan et al.  and Tiruneh et al. ’.
Poor exercise habits correlated with marital status (p=0.047) and residence (p=0.013), reinforcing findings
by Karthik et al. 8.

Overall, the study underscores the critical need for targeted educational and behavioral interventions to
improve diabetes self-care. Findings align with WHO recommendations ! and previous studies, highlighting
the necessity of personalized self-care education, increased accessibility to monitoring tools, and lifestyle
modification strategies to enhance diabetes management outcomes.

VIIl. Limitations:

This study has several limitations, including its cross-sectional design, which prevents causal inferences, and
potential selection bias due to a specific study population, limiting generalizability. Self-reported data on
medication adherence, diet, and exercise may be affected by recall and social desirability biases, leading to
inaccuracies. Measurement bias is also a concern, particularly in assessing blood glucose monitoring and
exercise adherence, as these were not objectively measured. Additionally, the study did not account for
psychosocial factors like stress and health literacy, which can significantly influence self-care behaviors.
Future research should incorporate a more diverse sample, objective self-care measures, and psychosocial
determinants to improve accuracy and applicability.

IX. Interpretation:

The findings of this study provide valuable insights into the self-care practices of diabetic patients,
highlighting significant gaps in adherence to diet, exercise, and blood glucose monitoring. While the study
objectives were met in assessing self-care behaviors and their associations with demographic and clinical
variables, the results should be interpreted with caution due to potential biases and limitations, including self-
reported data, selection bias, and the cross-sectional nature of the study. The consistency of findings with
previous research, such as low adherence to exercise reported by Tiruneh et al.” and Karthik et al. ®and poor
blood glucose monitoring observed in studies by Garg et al.%and Chittooru et al.,’strengthens the validity of
the results. However, variations in dietary adherence across studies suggest the influence of contextual factors
like healthcare access and cultural practices. Furthermore, while statistical associations were identified, the
absence of a longitudinal approach limits the ability to determine causality. Given the multiplicity of analyses,
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findings should be viewed as exploratory, emphasizing the need for targeted interventions and further
research to confirm these relationships and address the identified gaps in self-care practices.

X. Generalisability

The findings of this study provide valuable insights into diabetes self-care practices; however, their
generalisability may be limited due to the specific demographic and geographic context of the study
population. As the study was conducted in a particular region, variations in healthcare accessibility,
socioeconomic status, and cultural factors may affect the applicability of results to broader populations.
Additionally, self-reported data may introduce bias, and the cross-sectional design prevents establishing
causality. Future studies with diverse populations and longitudinal approaches are needed to enhance external
validity.
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XIII. Summary:

The study identifies critical gaps in self-care practices among diabetic patients, particularly in exercise
adherence and blood glucose monitoring. These findings highlight the need for targeted educational and
behavioral interventions. Personalized education, improved healthcare accessibility, and lifestyle
modifications can enhance self-care, leading to better disease management and a reduced risk of
complications.
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