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ABSTRACT
Objective: This study aimed to evaluate the impact of 
self-care management on glycemic control in type 2 
diabetes patients within primary care facilities in the 
Kingdom of Bahrain.
Materials and methods: It was a cross-sectional 
study that enrolled a cohort of 400 individuals 
diagnosed with type 2 diabetes. Data collection in-
cluded the administration of the Diabetes Mellitus Self- 
-Management Questionnaire (DSMQ). Statistical 
analysis was conducted using SPSS software version 
24.0. The Chi-square test was employed to compare 
optimal scores in relation to diabetes self-care, while 
the Kruskal-Wallis test was utilized to assess the impact 
of patients’ activities, as indicated by DSMQ items, on 
parameters reflecting HbA1c levels. Additionally, the 

Spearman rank correlation test was applied to examine 
the association between knowledge of DSMQ items 
and HbA1c levels. A statistical significance threshold 
was set at p < 0.05.
Results: The study involved participants with a mean 
age of 55.6 ± 9.3 years (mean ± standard deviation). 
Notably, there was a significant negative correlation 
between DSMQ-16 scores and HbA1c levels (p = 0.026). 
Similarly, a significant negative correlation was ob-
served between dietary control and HbA1c levels 
(p = 0.017). Among the various socio-demographic 
variables examined, only the duration of diabetes 
exhibited a significant association with the overall 
self-care score for diabetes (p = 0.045).
Conclusions: The study underscores the paramount 
importance of dietary control in attaining favorable 
glycemic outcomes in individuals with diabetes. It 
emphasizes the crucial role of healthcare providers in 
delivering precise and comprehensive dietary guid-
ance to all diabetes patients. (Clin Diabetol 2024; 13, 
2: 116–123)
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Introduction
Type 2 diabetes (T2D) is the most prevalent and 

clinically significant metabolic disorder, which has 
recently become a global pandemic and is increasing 
the healthcare burden worldwide [1]. T2D prevalence 
has been highest in the countries experiencing rapid 
epidemiologic transitions, especially in Asia, the Mid-
dle East, and North Africa [2]. According to a previous 
study, the Arab countries with the highest incidence of 
T2D are the Kingdom of Saudi Arabia (31.6%), Oman 
(29%), Kuwait (25.4%), Bahrain (25%), and the United 
Arab Emirates (25%) [3].

According to the American Diabetes Associa-
tion (ADA), one of the most important strategies for 
managing diabetes is glycemic control [4]. In clini-
cal practice, optimal long-term control is difficult to 
achieve as the causes for poor glycemic control in 
patients with T2D are complex. Patient- and health-
care provider-related factors may both lead to poor 
glycemic control [5].

Self-care in diabetes has been termed an evolution-
ary process of increasing knowledge or awareness by 
learning to cope with the complex nature of diabetes 
in a social context [6]. According to the ADA Stand-
ards of Medical Care in Diabetes, to attain adequate 
glycemic control, patients must engage in dedicated 
self-care behaviors across multiple domains, including 
increase activity levels, change eating patterns, comply 
with medication regimens, perform self-monitoring of 
blood glucose, and monitor carbohydrate intake [6, 
7]. To reduce diabetes-related morbidity and mortal-
ity, patients must follow self-care management [6]. 

In the Gulf countries, good glycemic control ranges 
between 11% and 41% and in Bahrain it was found 
that only 14.8% of patients attending diabetic clinic 
had good glycemic control [4, 8]. Traditional/cultural 
lifestyle restrictions in Gulf countries contribute to 
sedentary behavior which ultimately increases the 
prevalence of diabetes [4]. Previous research reported 
age, medication, self-efficacy, and self-care as predic-
tors of glycemic control [9, 10], and very few studies 
have been conducted in Bahrain among patients with 
T2D to correlate self-care management with glycemic 
control. This study evaluated multiple domains of 
self-care by using Diabetes Mellitus Self-Management 
Questionnaire (DSMQ). Considering the high preva-
lence of diabetes and lack of diabetes self-care in 
Bahrain [3, 11], and with an aim to create awareness, 
the current study was designed to determine the effect 
of self-care management (SCM) on glycemic control 
in patients with T2D at primary care facilities in the 
Kingdom of Bahrain. 

Materials and methods
Study design and population

The present cross-sectional study was conducted at 
a primary care center in the Kingdom of Bahrain (eight 
primary centers were included: Sheikh Sabah Health  
Center in Um Alhassam, Manama; Hamad Town  
Health Center in Hamad Town; Isa Town Health Center 
in Isa Town; Naim Health Center in Naim, Manama; 
Jidhafs Health Center in Jidhafs; Dair Health Center 
in Dair, Muharraq; Sitra Health Center in Sitra; North 
Muharraq Health Center in Muharraq) from February 
2023 to May 2023. The research assistant screened the 
potential participant for eligibility using the following 
inclusion criteria: Adults aged between 25 and 70 years 
and diagnosed with T2D at least one year before the 
commencement of data collection. Adults who were 
newly diagnosed with T2D, known to have type 1 dia-
betes (T1D), and diagnosed with mental and/or physical 
disabilities were excluded from the study.

Ethical considerations
Ethical clearance was obtained from the Institu-

tional Research and Ethics Committee in primary care 
under serial number 17-11-2022 before the commence-
ment of the study. Prior to data collection, a researcher 
ensured that participants were fully informed about the 
purpose of the questionnaire, the research objectives, 
and how their data would be used. The participants 
clearly explained their voluntary participation and their 
right to withdraw at any time without consequences 
and to sign informed consent before participation.

The researcher guaranteed the anonymity of 
data collected, its storage, transmission, and dispos-
ing methods to protect participants’ confidentiality. 
A channel was established for participants to provide 
feedback on any questionnaire inquiry or raise concerns 
about the research process. The researcher envisioned 
that the research would provide significant benefits 
to the health center or the broader community and 
ensured measures to minimize potential harm to par-
ticipants, both physical and emotional.

Data collection
DSMQ was designed to assess self-care activities 

that can predict glycemic control [12]. Data was col-
lected using DSMQ questionnaire. Sociodemographic 
information about the participants, such as age, sex, 
marital status, income, level of education, and duration 
of diabetes was collected. 

Anthropometric measurements of the patients, 
such as weight in kilograms (kg), height in centimeters 
(cm), and body mass index (BMI) were recorded. The 
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weight was measured with the patient wearing light 
clothing and no shoes. Height was measured using 
a standard height board with the participant wearing 
no shoes. BMI was calculated as weight in kg divided 
by height in meters squared. BMI was categorized as 
normal (19–25 kg/m2), overweight (26–30 kg/m2), and 
obese (≥ 30 kg/m2) [13].

Most recent laboratory results for HbA1c were 
noted. Glycemic status was categorized as ‘good glyce-
mic control’ (HbA1c ≤ 7%), ‘moderate glycemic control’ 
(HbA1c 7.1–9.0%), and ‘poor glycemic control’ (HbA1c 
> 9.0%) [14]. 

Further, DSMQ was used which consisted of 16 
questions and was freely available online. DSMQ has 
excellent psychometric properties [12]. The question-
naire presents itself as an effective tool that provides 
reliable and valid information on diabetes self-care and 
evaluates four well-defined specific self-care activities 
related to glycemic control. 

The DSMQ-16 is a tool that evaluates patients’ 
knowledge, attitudes, and behaviors pertaining to dia-
betes self-management. This tool consists of 16 items, 
employs a 4-point Likert scale for responses, with op-
tions ranging from 0 (no) to 3 (yes, definitely) [12–15]. 

In the current research, the Arabic version of the 
Diabetes Self-Management Questionnaire (A-DSMQ) 
was employed which was developed by Kaddech et 
al. in 2022 [16]. The DSMQ score was categorized 
as optimal and sub-optimal self-care of diabetes ac-
cording to the DSMQ — user information and scoring 
guide. The questionnaire allows for a ‘Sum Scale’ score 
to be calculated and the estimation of four subscale 
scores [12]. Subscale scores were calculated by sum-
ming the scores of the four items in each subscale, with 
a range of 0–12. The subscales were labelled ‘Glucose 
Management’ (items 1, 4, 6, 10, 12), ‘Dietary Control’ 
(items 2, 5, 9, 13), ‘Physical Activity’ (items 8, 11, 15), 
and ‘Health-Care Use’ (items 3, 7, 14) based on their 
contents. Participants rated themselves on a scale 
ranging from 0 to 3, where 0: It does not apply to me; 
1: It applies to me to some degree; 2: It applies to me 
to a considerable degree and 3: It applies to me very 
much. Some patients also responded to the options 
“blood sugar measurement is not required as a part of 
my treatment” and “diabetes medication/insulin is not 
required as a part of my treatment” [12].

Statistical analysis
Sample size calculation 

The sample size was calculated using the formula, 
n = t² x p(1–p)/m2. The resulting sample size was 
384.16. Further, sample size was rounded up to 400. 
The sample size was established by the number of peo-

ple diagnosed with T2DM, a 95% confidence interval 
(CI), a 5% tolerated error, and a design effect of 2. 

SPSS software version 24.0 (IBM, Meadville, PA) 
was used to analyze the data. The DSMQ score was 
expressed as the mean with a standard deviation. The 
suboptimal score in each domain was expressed as 
a percentage. The Chi-square test was used to compare 
optimal diabetes self-care scores across socioeconomic 
variables. To compare optimal scores on self-care of 
diabetes between different socio-demographic vari-
ables, Chi-square test was computed. However, when 
the assumptions of Chi-square test failed in more than 
two-by-two table, appropriate rows were combined 
and assessed. Shapiro-Wilk test and Kruskal-Wallis test 
were used to determine the normality of data and the 
effect of the patient’s DSMQ item activities on HbA1c 
parameters, respectively. Spearman rank correlation 
test was used to determine the relationship between 
assessments of knowledge about DSMQ items and 
HbA1c. In this study, a p-value less than or equal to 
0.05 was considered statistically significant.

Results
This study included 400 patients (216 males and 

184 females) with a mean ± SD age of 55.6 ± 9.3 
years. About 47% of the patients were obese. As 
per WHO, ranges of BMI are classified as normal BMI 
(18.5 to 24.9), overweight (BMI ≥ 25 kg/m2), obesity 
(BMI ≥ 30 kg/m2) and severe obesity (BMI ≥ 40 kg/m2) 
[17]. Most participants were educated up to the sec-
ondary school level (44.2%). In our study, the patient’s 
HbA1c control level rates for good, moderate, and poor 
were 42.5%, 43.8%, and 13.8%, respectively. Most of 
the patients had moderate glycemic control (HbA1c) 
7.7 ± 3.3 (mean ± SD). The duration of diabetes ob-
served was 11.4 ± 8.0 (mean ± SD) years. Most of 
the patients (45.0%) had an income of less than 500 
Bahraini Dinars (BD) (Tab. 1).

The majority of patients responded as, ‘It applies 
to me (Score 0)’ for the following questions: “I check 
my blood sugar levels with care and attention” (34%); 
“I keep all doctors’ appointments recommended for 
my diabetes treatment” (88.7%); “I take my diabe-
tes medication (e. g. insulin, tablets) as prescribed” 
(84.7%); “I strictly follow the dietary recommendations 
given by my doctor or diabetes specialist” (39.5%) 
(Suppl. Tab. 1).

Average DSMQ score on self-care for diabetes 
The overall mean DSMQ score was 6.9 ± 1.4 

points, which is higher than the sub-optimal score 
(> 6 points) [15]. The average scores on the subscale 
domains of glucose management, dietary control, 
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physical activity, and health care use, respectively, were 
7.0 ± 2.0, 6.5 ± 2.0, 6.4 ± 2.7, and 7.8 ± 1.9. All do-
mains scored higher than suboptimal level (> 6 points).

Distribution of score by the self-care  
of diabetes 

The proportions of patients with optimal (> 6.0) 
and suboptimal (≤ 6.0) DSMQ score were 73.5% and 
26.5%, respectively. Optimal and suboptimal scores 
for the glucose control domain were achieved by 
60.4% and 39.6% of respondents, respectively. The 

optimal and sub-optimal scores for dietary control 
were achieved by 53.5% and 46.5%, respectively, and 
the physical activity scores were achieved by 54.5% 
and 45.5% of respondents, respectively. The optimal 
and sub-optimal scores for healthcare use were 85.7% 
and 14.3% in respondents, respectively.

Table 2 illustrates the correlation and comparison 
of DSMQ self-care activities with HbA1c levels. A signifi-
cant negative correlation was noted between DSMQ-16 
and HbA1c levels (p = 0.026), and for dietary control and 
HbA1c levels (p = 0.017). Cronbach’s α coefficient for 
DSMQ-16 was 0.70 which is acceptable. 

A significant negative correlation was observed 
between, “I strictly follow the dietary recommenda-
tions given by my doctor or diabetes specialist” and 
HbA1c levels (p = 0.018), and similarly for “My dia-
betes self-care is poor” and HbA1clevels (p = 0.006) 
(Suppl. Tab. 2).

Association between demographic profile and 
total score of self-care of diabetes 

In the context of a study which examined the sub-
optimal scores in diabetes self-care, an investigation 
was undertaken to assess potential associations with 
sociodemographic variables. Notably, the analysis re-
vealed that males exhibited a lower score (53.5%) in 
contrast to females (28.8%). However, it is noteworthy 
that this observed disparity did not reach statistical 
significance (p = 0.335).

Moreover, an exploration of BMI categories uncov-
ered varying rates of sub-optimal scores. Specifically, 
19.2% of individuals within the 19–25 kg/m2 category 
displayed sub-optimal scores, while 23.9% and 31.2% 
within the 26–30 and >30 kg/m2 categories, respec-
tively, exhibited similar sub-optimal scores. It is im-
portant to highlight that the proportional differences 
among these BMI categories did not attain statistical 
significance (p = 0.098).

For duration of diabetes, 30.2% of patients had 
a sub-optimal score for ≤ 10 years as compared to 
21.2% of patients > 10 years which was statistically 
significant (p = 0.045). According to the Kruskal-
Wallis test, there were no statistically significant 
differences between patient groups with ‘good gly-
cemic control’ (HbA1c ≤ 7%), ‘moderate glycemic 
control’ (HbA1c 7.1–9.0%), and ‘poor glycemic control’ 
(HbA1c > 9.0%) in both the DSMQ sum scale scores 
and subscale scores (Tab. 3).

The DSMQ sum scale score was positively correlated 
with the duration of diabetes (p = 0.009). However, 
a negative correlation was noted for BMI (p = 0.005) 
and HbA1c levels (p = 0.026). For subscales, glucose 
management was positively correlated with the dura-

Table 1. Baseline Characteristic of the Study Subjects

Variable Category Frequency (%)

Age [years] Mean ± SD 55.6 ± 9.3 

Gender

Male 216 (54.0%)

Female 184 (46.0%)

Marital Status

Single 28 (7.0%)

Married 337 (84.2%)

Divorced/Separated 13 (3.3%)

Widow 22 (5.5%)

BMI Mean ± SD 31.4 ± 6.2 kg/m2 

BMI

19–25 73 (18.3%)

26–30 138 (34.4%)

> 30 189 (47.3%)

Level of education

Not literate 11 (2.8%)

Less than secondary 76 (19.0%)

Secondary 177 (44.2%)

College/University 122 (30.5%)

Postgraduate 14 (3.5%)

HbA1c [%] Mean ± SD 7.7 ± 3.3

HbA1c

Good control 170 (42.5%)

Moderate control 175 (43.8%)

Poor control 55 (13.8%)

Duration of dia-

betes [years]

Mean ± SD 11.4 ± 8.0 

Duration of diabetes

≤ 10 years 235 (58.8%)

>10 years 165 (41.2%)

Monthly income category

Less than 500 BD 180 (45.0%)

500–1000 BD 172 (43.0%)

> 1000 BD 48 (12.0%)

BD — Bahraini dinars; BMI — body mass index; HbA1c — glycated hemo-
globin; SD — standard deviation
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tion of diabetes (p = 0.005). Dietary control was posi-
tively correlated with age (p = 0.031) and negatively 
correlated with BMI (p < 0.001). Physical activity was 
positively correlated with gender (p < 0.001) and nega-
tively correlated with BMI (p < 0.001) (Tab. 4).

Discussion
The burden of T2D in Bahrain is steadily increasing 

due to population growth, urbanization, lack of physi-
cal activity and unhealthy diet [18, 19]. Considering the 
main goal of diabetes management is glycemic control 
[20], this study estimated the effect of self-care man-
agement on glycemic control in patients with T2D at 
primary care in the Kingdom of Bahrain.

A total of 400 patients with T2D were included in 
this study, and the mean age of the participants was 

found to be 55.6 years. This finding aligned with Ala-
wainati et al. [21] who conducted the study on Bah-
raini population. Research consistently indicates that 
the prevalence of T2D rises with advancing age [22]. 
The study population consisted of approximately equal 
percentages of males (54%) and females (46%). These 
findings are consistent with Midhet et al. [23] (male: 
48.1%; female: 51.9%) but a meta-analysis on preva-
lence of DM in Saudi conducted by Jarrar et al. [24] 
reported contrasting findings on gender distribution.  

Most participants were married (84.2%), obese 
(47.3%), and completed their education up to sec-
ondary level (44.2%). These findings agree with Saad 
et al. [13] where most of the participants were married 
(93.5%), obese (43.1%), and studied up to secondary 
level (32.5%). The reason for this could be that diabe-

Table 2. Correlation and Comparison of DSMQ Self-Care Activities with HbA1c Levels 

Correlation Comparison

Correlation coefficient P-value Mean (SD) Cronbach alpha

DSMQ-16 –0.111 0.026* 6.9 (1.4) 0.70

Glucose management –0.003 0.955 7.0 (2.0) 0.72

Dietary control –0.120 0.017* 6.5 (2.0) 0.68

Physical activity –0.098 0.051 6.4 (2.7) 0.68

Health-care use –0.079 0.115 6.9 (1.9) 0.75

*Indicates statistical significance (note: Cronbach alpha is 0.7, which is considered respectable reliability)
DSMQ — Diabetes Self-Management Questionnaire; HbA1c — glycated hemoglobin; SD — standard deviation

Table 3. Comparison of the DSMQ Self-Care Activities in Patients with HbA1c Level

HbA1c ≤ 7% HbA1c 7.1–9.0% HbA1c > 9.0% P-value

DSMQ-16 7.08 (6.04, 8.13) 6.88 (6.04, 7.92) 6.67 (5.48, 7.71) 0.080K

Glucose management 6.67 (5.69, 8.67) 7.33 (5.33, 8.67) 6.67 (6.00, 8.00) 0.863K

Dietary control 6.67 (5.63, 8.33) 6.67 (5.00, 7.50) 5.83 (5.00, 8.33) 0.058K

Physical activity 6.67 (4.44, 8.89) 6.67 (4.44, 7.78) 5.56 (4.44, 7.78) 0.148K

Health-care use 7.78 (6.67, 10.00) 7.78 (6.67, 8.89) 7.78 (6.67, 8.89) 0.287K

DSMQ — Diabetes Self-Management Questionnaire; HbA1c — glycated hemoglobin; K — Kruskal Wallis test

Table 4. Correlation of DSMQ Scales and Patient Characteristics

Correlation Coefficient (P-value)

DSMQ sum scale Glucose management Dietary control Physical activity Health-care use

Age 0.026 (0.625) –0.004 (0.945) 0.115 (0.031*) –0.010 (0.851) –0.098 (0.067)

Gender 0.062 (0.212) –0.037 (0.455) 0.030 (0.547) 0.202 (< 0.001*) 0.004 (0.934)

BMI –0.140 (0.005*) 0.036 (0.467) –0.218 (< 0.001*) –0.183 (< 0.001*) 0.020 (0.686)

Duration of diabetes 0.131 (0.009*) 0.141 (0.005*) 0.095 (0.057) 0.068 (0.172) –0.066 (0.189)

HbA1c level –0.111 (0.026*) –0.003 (0.955) –0.120 (0.017*) –0.98 (0.051) –0.079 (0.115)

*Indicates statistical significance
BMI — body mass index; DSMQ — Diabetes Self-Management Questionnaire; HbA1c — glycated hemoglobin
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tes affects older people more than young people, thus 
most patients were married. Obesity could be due to 
unhealthy eating habits [18, 22, 25]. Lower education 
levels may be associated with higher diabetes incidence, 
as individuals with lower education may not be aware 
of the signs and symptoms of diabetes.

In the current study, 42.5% of participants had 
good control, and 13.8% had poor control of HbA1c 
levels. The previous study conducted by Al Ubaidi 
et al. [26], among Bahraini population reported that 
57.91% patients had controlled HbA1c levels, which is 
similar to the findings of the current study. In contrast, 
a study by D’Souza et al. [10] reported that 32% of par-
ticipants had moderate glycemic control and 65% of 
participants had poor glycemic control. The diverging 
results of these studies may be due to the behavior of 
patients regarding self-care management.

The present study reported higher score than 
the suboptimal level (> 6 points) for all the domains. 
A maximum sub-optimal score was noted for dietary 
control followed by physical activity and glucose man-
agement. Similar findings were reported by Bukhsh 
et al. [27], where majority of the study participants 
had poor knowledge regarding diet and physical activ-
ity. In contrast, study by Totesora et al. [28] reported 
least sub-optimal score for dietary control and maxi-
mum was found in glucose management, followed by 
physical activity. The analysis showed that there was 
a significant negative correlation between DSMQ-16 
(p = 0.026), dietary control (p = 0.017) and HbA1c 
levels. Similarly, a study conducted by Alodhayani et 
al. [29] reported a weak negative correlation between 
dietary control, physical activity and HbA1c levels. This 
may be attributed to the unhealthy diet consumption 
in Eastern Mediterranean region [9, 30]. The nega-
tive correlations found between dietary control and 
HbA1c levels, as well as between physical activity 
and HbA1c levels demonstrate the clinical significance 
of lifestyle factors in diabetes care. A decline in dietary 
control and physical activity is related with an increase 
in HbA1c levels, signifying poorer long-term blood 
sugar control. 

Patients with diabetes for more than ten years were 
more likely to have poor self-care scores than those with 
diabetes for less than ten years. Similarly, Ko et al. [31], 
reported that a longer duration of diabetes resulted 
in a lower adherence to self-care activities and poorer 
glycemic control. The relationship between diabetes 
duration and diabetes self-management was weak and 
inversely proportional, which means that as diabetes 
duration increases, diabetes self-management and 
control decrease and thus become less effective [32]. 

Our study has few limitations that merit considera-
tion. First, the use of a convenience sampling method 
may limit the generalizability of our findings, as those 
who volunteered may not fully represent the diversity 
of the entire Bahraini population with T2D. Second, 
the omission of comprehensive covariate adjustment 
in our analysis, including variables such as age, gender, 
duration of diabetes, BMI, educational level, and in-
come, restricts our ability to fully account for potential 
confounding effects. Third, the cross-sectional design 
prohibits the establishment of causal relationships, and 
the reliance on self-reported data, particularly in the 
assessment of self-care management, introduces the 
potential for recall and social desirability biases. Fourth, 
the analysis of nominal variables, such as gender, us-
ing traditional correlation methods presents challenges 
due to linearity assumptions, and while biserial corre-
lation would be ideal, software constraints limited its 
implementation. Lastly, while our study focuses on the 
Bahraini population, variations in socioeconomic status, 
cultural diversity, and healthcare access may limit the 
generalizability of our findings across all segments of 
the population. These limitations underscore the need 
for cautious interpretation and highlight avenues for 
future research with more comprehensive datasets and 
study designs.

Despite these limitations, this study has several 
advantages, including a large sample size, assessing 
multiple domains of self-care and their correlation with 
glycemic control, providing a comprehensive under-
standing of the factors influencing diabetes manage-
ment in the primary care setting. The reliability analysis 
of the DSMQ scale demonstrated respectable internal 
consistency, adding rigor to the study’s measurements. 

Further research should consider longitudinal de-
signs to investigate the dynamics of self-care behaviors 
and their effect on glycemic control over time. The 
impact of cultural and social factors on self-care behav-
iors in Bahrain, considering the diverse population can 
also be examined. Efforts should be directed towards 
investigating strategies for the seamless integration of 
self-care support within the healthcare system, with the 
aim of enhancing patient outcomes. Additionally, there 
is a need to explore the influence of healthcare provider 
training on diabetes management, as such investiga-
tions hold promise for advancing our comprehension 
of effective strategies in this domain, ultimately leading 
to improved diabetes care.

Conclusions
DSMQ-16 serves as a robust instrument for the 

evaluation of diabetes self-management behaviors. 
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DSMQ along with demographic data and relevant 
variables provided an effective measurement of self-
care management. This instrument provides valuable 
insights for guiding interventions aimed at improving 
diabetes care.

Our findings confirmed that self-care activity ad-
herence had a significant influence on glycemic con-
trol. Diabetes duration and non-adherence to diabetes 
self-care management behaviors were linked to poor 
glycemic control. The findings also highlight the need 
to improve patient and healthcare provider involvement 
in self-care management practice, as well as patient 
empowerment. Developing programs on self-care 
management in T2D is noteworthy; therefore, more 
research is needed on factors associated with T2D pa-
tients’ self-care management practices.
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