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Abstract

Introduction: Type 2 Diabetes Mellitus (T2DM) is
a major global public health problem, affecting
more than 537 million adults worldwide, with
projections reaching 783 million by 2045. Effective
self-management is essential to  prevent
complications; however, patients often face
multiple barriers. Objective: To assess the
challenges of diabetes self-management among
patients with Type 2 Diabetes Mellitus in Kirkuk
City, Irag. Methods: A cross-sectional study was
conducted in the outpatient clinics of Kirkuk City,
Iraq, to assess challenges in diabetes self-
management among adult patients with Type 2
Diabetes Mellitus (T2DM). A total of 336 patients
were recruited using a convenience sampling
technique, with sample size justified via standard
formulas for population proportions at 95%
confidence and 5% margin of error. Data were
collected through a structured, validated, and
reliable questionnaire covering demographics,
clinical characteristics, and five domains of self-
management (knowledge, medication adherence,
diet, physical activity, and psychosocial challenges).
Face-to-face interviews were conducted
individually, with written informed consent obtained
from all participants. Ethical approval was secured
from the College of Nursing, Kirkuk University, and
confidentiality and anonymity were ensured. Data
were analyzed using SPSS 26.0, employing
descriptive statistics, independent t-tests, and one-

way ANOVA, with p < 0.05 considered statistically
significant. Results: The mean age of participants
was 51.9 + 10.1 years, with females slightly
predominating (52.4%). Overall knowledge of
diabetes self-management was moderate (mean
score = 3.46). Patients experienced moderate
challenges related to medication adherence (mean
= 2.94), dietary management (mean = 3.28),
physical activity (mean = 3.15), and psychological
and social factors (mean = 3.33). The most
prominent barriers included dietary restrictions,
lack of motivation for physical activity, medication
costs, and psychological stress. Conclusion: Most
participants were middle-aged to older adults,
predominantly female and married, with moderate
knowledge  and self-management  abilities.
Challenges in medication adherence, lifestyle
behaviors, and psychosocial aspects were evident
and significantly associated with demographic

factors, highlighting the need for tailored
interventions.
Keywords: Type 2 Diabetes Mellitus. Self-

Management. Challenges. Patients.
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Graphical abstract

Challenges to Diabetes Self-Management

Among Patients with Type 2 Diabetes
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Introduction

Type 2 Diabetes Mellitus (T2DM) is a chronic
metabolic disorder characterized by insulin resistance,
resulting in persistent hyperglycemia and a high risk of
long-term microvascular and macrovascular
complications if inadequately managed. The global
burden of diabetes has risen dramatically over recent
decades. In 2021, approximately 537 million adults
were living with diabetes worldwide, and this number is
projected to reach 643 million by 2030 and 783 million
by 2045 [1]. This escalating prevalence poses a major
public health challenge, particularly in low- and middle-
income countries.

The Middle East has experienced one of the
fastest growth rates in diabetes prevalence globally,
driven by rapid urbanization, sedentary lifestyles,
unhealthy dietary patterns, and population aging [2].
Regional estimates indicate that diabetes prevalence in
Middle Eastern countries exceeds the global average,
leading to increased healthcare costs, productivity
losses, and reduced quality of life. These
epidemiological trends underscore the urgent need for

effective, context-specific diabetes management
strategies.
Effective diabetes self-management is the

cornerstone of T2DM care and plays a critical role in
achieving optimal glycemic control, preventing or
delaying complications, and improving patients’ quality
of life. Diabetes self-management encompasses

adherence to pharmacological therapy, healthy dietary
practices, regular physical activity, self-monitoring of
blood glucose, and psychological coping skills [3].
Evidence consistently demonstrates that patients who
actively engage in self-management behaviors achieve
better metabolic outcomes, fewer hospital admissions,
and lower rates of diabetes-related complications [4].
Strengthening self-management practices therefore
offers significant benefits for both patients and
healthcare systems.

Despite these advantages, many individuals with
T2DM encounter substantial barriers that hinder
effective self-management. Previous studies have
identified inadequate diabetes knowledge, low health
literacy, financial constraints related to medications and
monitoring supplies, culturally influenced dietary
habits, limited opportunities for physical activity, and
psychological distress as major challenges [5]. In
Middle Eastern societies, sociocultural norms, strong
family food traditions, and economic pressures further
influence self-care behaviors and adherence to
recommended lifestyle modifications [6].

Although several studies from neighboring Middle
Eastern countries report moderate levels of diabetes
knowledge accompanied by poor adherence to lifestyle
recommendations and high diabetes-related distress,
these findings cannot be generalized across all contexts
due to differences in healthcare infrastructure,
socioeconomic conditions, and cultural practices [7,8].
Importantly, there is a notable lack of empirical
evidence from Iraq, particularly at the city level,
regarding the multidimensional challenges faced by
patients with T2DM in managing their disease. Existing
regional literature tends to focus on prevalence or
clinical outcomes, with limited attention to patient-
reported self-management barriers within the Iraqi
healthcare context. This gap restricts the development
of tailored interventions and policies that address local
patient needs.

This study aimed to assess the challenges to
diabetes self-management among patients with Type 2
Diabetes attending hospitals in Kirkuk City, Iraqg, in
order to generate context-specific evidence that can
inform targeted educational, clinical, and policy
interventions to improve diabetes care outcomes.

Methods
Study Design

This study developed a  cross-sectional
observational  study, following the STROBE

(Strengthening the Reporting of Observational Studies
in Epidemiology) rules. Available at:
https://www.strobe-statement.org/checklists/.

Accessed on: December, 10, 2025. A cross-sectional
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study design was adopted to assess the challenges
associated with diabetes self-management among
patients with Type 2 Diabetes Mellitus (T2DM).

Study Setting

The study was conducted in the outpatient clinics
of Kirkuk City, Iraq. These clinics provide various
services to patients, including regular follow-up,
medication administration, and health education.

Study Population

The study population comprised adult patients
diagnosed with T2DM who attended the selected
diabetes clinics during the data collection period.

Sample Size and Sampling Technique

A total of 336 patients were included in the study.
The sample size was determined based on feasibility
and statistical considerations to ensure adequate
representation of the target population. Using standard
formulas for estimating proportions in a population,
and assuming an expected prevalence of the primary
outcome of 50% (to maximize sample size), a 95%
confidence level, and a 5% margin of error, the
minimum required sample was calculated to be 384.
Considering clinic attendance rates and potential non-
response, the final recruited sample of 336 patients
was deemed acceptable, providing sufficient power to
detect meaningful differences and associations at a
significance level of 0.05.

A convenience sampling technique was used to
recruit eligible participants. Patients who met the
inclusion criteria and were present at the clinics during
the data collection period were invited to participate.
Although convenience sampling is non-probabilistic and
may limit generalizability, it was suitable for this study
due to logistical constraints and the aim of capturing
readily accessible patients within the clinical setting.

Data Collection Tool
A structured questionnaire was developed based
on an extensive review of relevant literature and
previous studies related to diabetes self-management.
The questionnaire comprised two main parts:
ePart I: Demographic and
Characteristics
Included items on age, gender, marital status,
educational level, occupation, duration of
diabetes, and type of treatment (oral medication,
insulin, or both).

« Part II: Challenges of Self-Management
Addressed five domains: knowledge and
understanding of diabetes self-management,
medication adherence, dietary management,

Clinical

physical activity, and psychological and social
challenges.

Validity and Reliability

The questionnaire was reviewed by a panel of
experts in nursing and diabetes care to ensure content
validity, clarity, and relevance. Minor modifications
were made based on their feedback. The reliability
coefficient for the self-management scale was 0.85,
indicating good internal consistency.

Data Collection Procedure and Informed
Consent

Data were collected through face-to-face
interviews conducted by the researchers. To ensure
comfort and confidentiality, interviews were conducted
individually. Prior to data collection, the purpose of the
study was explained to each participant, and written
informed consent was obtained. Each interview lasted
approximately 15-20 minutes.

Ethical Consideration
Ethical approval was obtained from the Scientific
and Ethical Committee of the College of Nursing, Kirkuk
University (approval number: 3/7/3036, reference: 25-
11-2024), as well as from the relevant hospital
authorities. Participants were informed that:
e Participation was voluntary
e They had the right to withdraw at any time
without consequences
e All collected data would be kept confidential and
used solely for research purposes
Anonymity was ensured by using codes instead of
personal identifiers.

Data Analysis
Data were coded and entered into SPSS version
26 for statistical analysis.
1. Descriptive statistics
summarize the data:
e Frequencies and percentages for categorical
variables
e Means and standard
continuous variables
2. Inferential statistics were applied to
examine relationships between demographic
characteristics and diabetes self-management
domains:
e Independent t-tests for
between two groups
e One-way ANOVA for comparisons among
more than two groups
A p-value < 0.05 was considered statistically
significant.

were used to

deviations for

comparisons
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Results

Table 1 summarizes age, gender, marital status,
education, occupation, diabetes duration, and
treatment type of participants. The mean age was 51.9
+ 10.1 years, with slightly more females (52.4%) than
males (47.6%). Most participants were married
(73.2%), had secondary or higher education (61.3%),
and were employed or retired (60.5%). Diabetes
duration was 1-5 years for 41.7%, and treatment
included oral medication (59.5%), insulin (17.8%), or
both (22.6%). All values are presented as number (%)
except age, which is mean % SD.

episodes was moderate, with 52.4% agreeing, while
understanding complications from poor control was
slightly higher at 53.6%. Confidence in overall diabetes
management was lower, with only 46.5% agreeing or
strongly agreeing. The overall mean score of 3.46
indicates a moderate level of knowledge and
understanding among the participants.

Table 2. Patients Knowledge and Understanding (n =
336).

Strongly Strongly
Items Disagree Agree
F|% | F [%|F [%]|F % F | %

Disagree | Neutral Agree MS

I understand

Table 1. Demographic Characteristics (n=336). nggcgymi:a 20 | 6.0 | 40 |11.9| 80 |23.8{120| 35.7 | 76 |22.6 3.57
Variable Category Frequency |Percentage blood sugar
<40 50 14.9 I am aware of
40-49 80 23.8 the importance
Age (years) 50-59 120 35.7 of regular blood| 16 | 4.8 | 44 |13.1| 72 |21.4|128| 38.1 | 76 |22.6| 3.61
>60 86 25.6 sugar
Mean age: 51.9 years SD: + 10.1 monitoring
Gende Male 160 47.6 T know how to
r )
Female 176 52.4 manage high or| |, 1 | 55 |ys. 5| 84 [25.0|120 35.7 | 56 |16.7| 3.39
- low blood sugar
Single 40 11.9 i
- episodes
i Married 246 73.2
Marital Status - I understand
Widowed 30 8.9
8 the
Divorced 20 6.0 complications | 12 | 3.6 | 48 [14. 3| 96 [28.6/128] 38.1 | 52 |15.5| 3.48
No formal education 50 14.9 from poor
Primary 80 23.8 diabetes control
Education Level Secondary 90 26.8 I am confident
Diploma 56 16.7 in my
University 60 178 knowledge of | 28 |8.3 | 64 [19.0| 88 |26.2104 | 31.0 | 52 |15.5| 3.26
Unemployed / Homemaker|120 35.7 diabetes
Occupation Worker / Laborer 80 23.8 rT“at”TiIeme”tf
- otal Mean of
ffi Profi | 72 21.4
O |.ced/ rofessional . : Knowledge & 17.31
Retire 4 191 Understanding
<1 year 200 6.0 Overall Mean of
1-5 14 41.7
Duration of Diabetes years Knowledge & 3.46
6-10 years 100 29.8 Understanding
>10 years 76 226 Source: Own authorship.
Oral medication 200 59.5
Type of Treatment  |Insulin 60 17.8 . .
Both 76 2.6 Responses were measured on a 5-point Likert

Source: Own authorship.

Responses were measured on a 5-point Likert
scale: 1 = Strongly Disagree, 2 = Disagree, 3 =
Neutral, 4 = Agree, 5 = Strongly Agree. The table
shows the frequency (F) and percentage (%) of
participants selecting each response for each item. The
Mean Score (MS) represents the average response for
each item, with higher scores indicating greater
agreement or higher perceived impact. The Total Mean
Score summarizes the overall psychological and social
challenge level among participants.

Table 2 presents participants’ knowledge and
understanding of diabetes management. Most patients
reported awareness of how diet affects blood sugar
(58.3% Agree/Strongly Agree) and the importance of
regular monitoring (60.7% Agree/Strongly Agree).
Knowledge on managing high or low blood sugar

International Journal of Nutrology (2026)

scale: 1 = Strongly Disagree, 2 = Disagree, 3 =
Neutral, 4 = Agree, 5 = Strongly Agree. The table
shows the frequency (F) and percentage (%) of
participants selecting each response for each item. The
Mean Score (MS) represents the average response for
each item, with higher scores indicating greater
agreement or higher perceived impact. The Total Mean
Score summarizes the overall psychological and social
challenge level among participants.

Table 3 presents participants’ challenges in
adhering to diabetes medications. Forgetfulness, cost,
and side effects were the main barriers, while skipping
doses when feeling better was less common. The
overall mean score of 2.94 indicates a moderate level
of medication adherence challenges among the
participants.
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Table 3. Medication Adherence Challenges (n=336).

Strongly Strongly
Items Disagree Agree
F | % F % F|%|F % F | %

Disagree | Neutral Agree MS

I sometimes
forget to take
my diabetes
medication

96 (28.6( 120(35.7| 64 |19.0| 40 | 11.9| 16| 4.8 2.10

Cost of

medications
affects my 40|11.9| 64 |19.0| 88 |26.2| 100| 29.8 | 44 |13.1| 3.11
ability to take
them regularly

Side effects
make it

difficult to 52(15.5| 72 |21.4| 96 | 8.6| 84| 25.0| 32| 9.5| 2.97
follow my
regimen

I sometimes
skip
medications 88| 6.2( 104|31.0| 72 |21.4| 48| 143 | 24| 7.1| 2.30
when I feel
better

I understand
how and when
to adjust my 321 9.5| 64 (19.0| 96 [28.6| 96 | 28.6 | 48 | 14.3| 3.20
medications if
needed

Total Mean of
Medication - = - - -| =1 - - - - | 13.68
Adherence

Overall Mean of
Medication =l =1 =1 =1=-1=1 - - - | -1 294
Adherence

Source: Own authorship.

Responses were measured on a 5-point Likert
scale: 1 = Strongly Disagree, 2 = Disagree, 3 =
Neutral, 4 = Agree, 5 = Strongly Agree. The table
shows the frequency (F) and percentage (%) of
participants selecting each response for each item. The
Mean Score (MS) represents the average response for
each item, with higher scores indicating greater
agreement or higher perceived impact. The Total Mean
Score summarizes the overall psychological and social
challenge level among participants.

Table 4 highlights participants’ challenges in
managing a diabetic diet. Difficulty following
recommended diets, resisting non-recommended
foods, and family or cultural food habits were common
barriers. The overall mean score of 3.28 indicates a

moderate level of dietary challenges among
participants.
Table 4. Dietary Challenges (n = 336).
Strongly | . Strongly
Ttems Seee Disagree | Neutral Agree T MS
F|l% | F |% | F |%]|F % F | %
Following a
diabetic
diet is difficult 28 |8.3| 64 [19.0| 92 |27.4{108| 32.1 | 44 |13.1| 3.36
for me

I find it hard to
resist foods
that are not
recommended

24 |7.1| 56 (16.7|100 (29.8{112| 33.3 | 44 |13.1] 3.40

International Journal of Nutrology (2026)

Family or
cultural food
habits affect
my ability to
manage my
diet

32 |19.5| 64 (19.0(104 (31.0{100| 29.8 | 36 [10.7| 3.25

Access to
healthy

foods is limited
for me

40 |11.9| 72 |21.4|104 |31.0| 88 | 26.2 | 32 | 9.5 | 3.07

I know how to
plan meals
according to my| 36 [10.7| 64 [19.0| 96 [28.6| 88 | 26.2 | 52 [15.5] 3.33
blood sugar
levels

Total Mean of
Dietary = === =|=|= = - | - |16.41
Challenges

Overall Mean of
Dietary - - - - - - - - = - | 3.28
Challenges

Source: Own authorship.

Responses were measured on a 5-point Likert
scale: 1 = Strongly Disagree, 2 = Disagree, 3 =
Neutral, 4 = Agree, 5 = Strongly Agree. The table
shows the frequency (F) and percentage (%) of
participants selecting each response for each item. The
Mean Score (MS) represents the average response for
each item, with higher scores indicating greater
agreement or higher perceived impact. The Total Mean
Score summarizes the overall psychological and social
challenge level among participants.

Table 5 presents participants’ challenges in
engaging in regular physical activity. Lack of time,
health issues, and low motivation were the main
barriers, while understanding exercise benefits was
moderate. The overall mean score of 3.15 indicates a
moderate level of physical activity challenges among
participants.

Table 5. Physical Activity Challenges (n=336).

Strongly Strongly
Items Disagree Agree
F|% | F |%|F |%]|F % F | %

Disagree | Neutral Agree MS

I engage in
regular physical
activity as
advised

64(19.0f 88| 6.2| 96(28.6| 60| 17.9| 28| 8.3| 2.78

Lack of time
makes it
difficult to
exercise

28| 8.3| 72|21.4| 104{31.0/ 88| 26.2| 44|13.1| 3.33

Health
conditions
(pain, fatigue) | 32| 9.5| 64[19.0| 96(28.6| 96| 28.6| 48]|14.3| 3.35
prevent me
from exercising

I lack
motivation to
maintain 24| 7.1| 56|16.7| 96 (28.6| 112| 33.3| 48|14.3| 3.45
regular physical
activity

I understand
the benefits of | 60(17.9] 88|26.2| 96|28.6| 64| 19.0| 28| 8.3| 2.84
exercise
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Total Mean of
Physical

Activity 15.75
Challenges

Overall Mean
of Physical

Activity S
Challenges

Source: Own authorship.

Responses were measured on a 5-point Likert
scale: 1 = Strongly Disagree, 2 = Disagree, 3 =
Neutral, 4 = Agree, 5 = Strongly Agree. The table
shows the frequency (F) and percentage (%) of
participants selecting each response for each item. The
Mean Score (MS) represents the average response for
each item, with higher scores indicating greater
agreement or higher perceived impact. The Total Mean
Score summarizes the overall psychological and social
challenge level among participants.

Table 6 shows participants’ psychological and
social challenges in managing diabetes. Stress, anxiety,
and feeling overwhelmed were common, while family
and social support were reported as moderate. The
overall mean score of 3.33 indicates a moderate level
of psychological and social challenges among
participants.

Table 6. Psychological and Social Challenges (n=336).

Strongly Strongly
Disagree Agree
F | % F % F|% | F % F | %

Disagree | Neutral Agree MS

Items

I feel stressed
or anxious
about 20| 6.0/ 44|13.1| 88|26.2| 120 35.7| 64(19.0| 3.66
managing my
diabetes

Diabetes
management
affects my
mood or
emotional well-
being

24| 7.1 52|15.5| 88(26.2| 112 33.3| 60|17.9| 3.57

I sometimes
feel

overwhelmed 28| 8.3| 56(16.7| 92(27.4/ 112| 33.3| 48|14.3| 3.48
by managing
my condition

Family or
friends support
me in 72(21.4| 96(28.6| 88(26.2] 52| 15.5| 28| 8.3| 2.69
managing my
diabetes

1 feel socially
restricted due 32| 9.5/ 64|19.0| 104|31.0/ 88| 26.2| 48|14.3| 3.24
to my diabetes

Total Mean of
Psychological
& Social 16.64
Challenges

Total Mean of
Psychological

& Social =
Challenges

Source: Own authorship.

Differences across groups were analyzed using
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ANOVA (for age, education, and diabetes duration) or
t-test (for gender). P-values indicate statistically
significant differences (p < 0.05).

Table 7 shows the relationship between
demographic variables and diabetes self-management
domains. Younger age, male gender, higher education,
and shorter diabetes duration were associated with
better knowledge, medication adherence, dietary,
physical activity, and psychological outcomes (p <
0.05). These findings indicate that demographic factors

significantly influence patients’ self-management
behaviors and challenges.
Table 7. Relationship  Between  Demographic

Characteristics and Diabetes Self-Management Domains
among Patients with Type 2 Diabetes (n = 336).

3] 0
o 2 =) Z S
= q)._’\:a.”\ T .23/\ S5
g3 & |8ce85F =5 (828|838 5 | &
2.2 ] 2RO Fo SS9 | glfo|ll8c9 'cl_J 5}
g5 5 |zE2gd:z| 32 |Bzz|g8s 4
g O S = s < 8 20 R
> ° £ L e
a @
<40 372 |2.68 |3.10 |2.98 3.12
Age  |40-49 355 |2.85 |3.24 |3.05 3.28
ANOVA | 0.001
(vears) [50-59 338 |3.02 |3.34 |3.22 3.42 OVA | 0.00
> 60 321 3.8 |348 |3.36 3.58
Male 352 |288 |3.22 |3.08 3.26
. 032
Gender I ol 340 |3.00 |333 |3.20 340 | viest | 003
| Secondary | 3.18 [3.12 342 |[3.30 3.55
Bducation oo ma 344 |2.90 [3.28 |3.14 332 |ANOVA
Level ploma : : : : : <0.001
University 3.70 |2.70 3.05 2.96 3.10
Duration | < 5 years 362 |275 |3.18 |3.00 3.22
of [6-10 years | 3.42 |2.96 |3.32 |3.18 3.38 |ANOVA | 0.002
Diabetes | > 10 years 3.24 |3.15 348 |3.34 3.56

Source: Own authorship.

Discussion

The results of the study revealed that the majority
of participants were Middle-aged, with a mean age of
51.9 years, and slightly more were female (52.4%).
Most were married (73.2%) and had at least a
secondary level of education (26.8%), while the largest
occupational group consisted of unemployed
individuals or homemakers (35.7%). Regarding
diabetes characteristics, most participants had been
living with the condition for 1-5 years (41.7%) and
were primarily managed with oral medications
(59.5%). These findings are consistent with global and
regional data indicating an increased prevalence of
Type 2 Diabetes with advancing age [8,9]. The slightly
higher proportion of female participants aligns with
previous studies suggesting that women may be more
likely to seek healthcare services for chronic conditions
[10].

Although patients demonstrated a moderate level
of knowledge about diabetes self-management, their
confidence in implementing this knowledge was
comparatively low. Similar results have been observed
in studies from Jordan and Saudi Arabia, where
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patients possessed basic awareness but lacked
practical self-management skills [11]. Diabetic
treatment should incorporate non-pharmacological
strategies. Interventions such as increased physical
activity, dietary modifications, and cognitive-behavioral
therapy are important in maintaining normal glycemia
[12].

Medication adherence challenges in the present
study were primarily related to medication cost and
side effects rather than forgetfulness. Financial barriers
to medication adherence are widely reported in low-
resource settings and are known to negatively affect
glycemic control [13]. These findings highlight the
importance of affordable access to essential diabetes
medications and patient counseling on managing side
effects.

Dietary challenges emerged as one of the most
significant barriers to effective self-management.
Participants frequently reported difficulty adhering to
recommended nutritional habits and low compliance
with healthy food options. These results are consistent
with previous studies demonstrating that cultural and
social food practices strongly influence dietary
adherence among patients with Type 2 Diabetes [14].

Culturally tailored nutritional counseling is
therefore essential to improve dietary compliance. Self-
management is a key component of diabetes care,
although its effectiveness in young adults with Type 2
Diabetes remains unclear. Recent reviews have
assessed the impact of self-management interventions
on health outcomes in young adults (18-45 years) with
Type 2 Diabetes [15]. Psychological and social
challenges were prominent in this study, with many
patients reporting stress, anxiety, emotional burden,
and limited social support.

Diabetes-related distress has been recognized as a
critical barrier to effective self-management and is
associated with poor glycemic control and reduced
quality of life [16]. The low perceived support from
family and friends further emphasizes the need for
family-centered and  psychosocial interventions.
Individualized regimens with shared decision-making
and treatment persistence maximize benefits and
minimize harm [17]. Overall, the findings of this study
confirm that diabetes self-management is influenced by
complex, interrelated factors. Addressing these
challenges requires a comprehensive, multidisciplinary
approach that integrates medical care, patient
education, psychological support, and community-
based strategies.

Limitations of the Study
1. The cross-sectional design limits the ability to infer
causal relationships between demographic factors

and diabetes self-management challenges.

2. The study was conducted only in selected
hospitals in Kirkuk City. Regional differences in
healthcare access, cultural practices, and
socioeconomic  conditions may affect the
applicability of results to other Iraqi cities or the
broader Middle Eastern population.

Conclusion

The majority of patients with type 2 diabetes were
middle-aged to older adults, with a slight
predominance of females and most of them were
married. There  overall knowledge  diabetes
management were moderate, indicating a gap in
confidence and self-management skills. Medication
adherence showed moderate challenges. Dietary,
physical activity, and psychological-social challenges
were also at moderate levels, highlighting lifestyle and
emotional burdens of diabetes. Significant associations
were found between self-management domains and
age, gender, education level, and duration of diabetes,
emphasizing the need for tailored, demographic-
specific interventions.
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