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Objectives: To assess the level of and factors affecting glycemic 

control, quality of diabetes self-management, and the impact of self-

management on glycemic control among patients with type 2 diabetes 

(T2D) at the primary healthcare(PHC) level.  

Methods: This was a cross-sectional study involving adult patients 

with T2D visiting PHC centers in Jeddah, Saudi Arabia. Stratified two-

stage clustered sampling was used to select participants from 10 PHC 

centers. Optimal glycemic control was defined as a glycated 

hemoglobin (HbA1c) level<7% on the last (≤3 months from the start of 

the study) HbA1c reading. Diabetes self-management was assessed 

using the Diabetes Self-Management Scale (DSMS), comprising 7 

subscales and calculated as a score (range=60-240).  

Results: Diabetes control was expressed as mean (standard deviation 

[SD]) HbA1c of 8.23% (1.76), and was optimal in 25.6% (95% 

confidence interval [CI]=21.2%, 30.5%) of the 359 patients. Reliability 

testing of the DSMS showed a Cronbach’s alpha of 0.960. Mean (SD) 

DSMS score for the total study population was 150.30 (30.61; 

range=60-238). There was a weak but significant negative correlation 

between HbA1c (%) and raw DSMS score (r=0.265; B=0.016; 

p=0.001). Patients who had optimal glycemic control had higher DSMS 

(mean [SD]=167.13 [29.82]) compared to those with suboptimal 

glycemic control (mean [SD]=145.72 [29.34]; p=0.001). In univariate 

binary logistic regression, predictors of optimal glycemic control 

included age≥60 years (odds ratio [OR]=0.28; p=0.030); high 

educational level (OR=3.80; p=0.038); diabetes duration 6-10 years 

(OR=0.51; p=0.037); treatment regimen comprising insulin alone 

(OR=0.18; p=0.011) or combined with oral antidiabetic drugs 

(OR=0.19; p=0.009); and excellent quality of self-management 

(DSMS≥170/240; OR=8.18; p=0.003). 

Conclusion: Optimal glycemic control was achieved in approximately 

25% of patients. The level of glycemia is significantly associated with 

the quality of self-management. Old age, low educational level, and 

treatment regimen containing insulin are the most significant factors 

associated with poor glycemic control.  
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Introduction:- 
Type 2 diabetes mellitus (T2DM) represents a significant public health issue in Saudi Arabia, with an estimated 

prevalence of over 30% of the population, rankings the second most common disease in the Middle East and seventh 

most common worldwide (1,2). Based on statistics provided by the Saudi Ministry of Health (MOH), diabetes 

accounts for approximately 14% of annual Saudi healthcare expenses (1). Furthermore, patients with T2DMrequire 

a tenfold greater out-of-pocket health expenditure than those without diabetes (3). This economic burden is coupled 

with high mortality and morbidity, including micro- and macrovascular complications, poor general health, and 

impaired quality of life (1,4–7). 

 

The particular aspects pertaining to T2DM management, including lifestyle modification, long-term medication use, 

regular clinical and laboratory follow-ups, and screening and prevention of complications, may be demanding for 

both the healthcare system and the patient (8). Over the last two decades, several strategies have been implemented 

to manage diabetes and prediabetes in Saudi Arabia, including community-based awareness and screening programs, 

the improvement of management systems and protocols in public healthcare and specialized diabetes centers. 

Despite these measures, several gaps in the healthcare provision remain with poorT2DM awareness, late diagnosis, 

and inadequate follow-up; these gaps lead to suboptimal glycemic control (1,9–12). Local studies report that only 

26% to 33% of patients with T2DM achieve the recommended levels of glycated hemoglobin (HbA1c) (13–16). 

Achieving optimal glycemic control is a key factor in the prevention against diabetes micro- and macrovascular 

complications (17,18).  

 

Several factors have been associated with suboptimal glycemic control. These include poor patient literacy, 

awareness and understanding of the disease, poor compliance with treatment or dietary recommendations, limited 

physical activity, intensive treatment regimens, treatmentcosts, longstanding diabetes and comorbidities such as 

obesity and depression (13–15,19–24). Sociodemographic factors, such as older age, low educational level, low 

economic status, and absence of social support may also constitute direct or indirect barriers to diabetes care and 

optimal glycemic control (16,25,26). 

 

A further factor associated with the level of glycemic control that has gained remarkable interest in recent years is 

the quality of self-management or self-care (1,15,27). The paradigm of self-management evolved from a patient 

education-based model of empowerment, targeting patients with chronic diseases. It is now regarded as an efficient 

strategy with long-term benefits for both the patient and the healthcare system, associating reduced health 

expenditure with reduced hospitalization rates and length of stay and reduced medication usage (28,29). More 

specifically, diabetes self-management (DSM) involves a multi-pronged approach, including adherence to treatment, 

dietary and lifestyle regimens; foot care; regular blood sugar monitoring; and improving self-efficacy and self-

confidence in self-management (30–32). Enhancing DSM has been shown to improve both treatment adherence and 

glycemic control (15,33–35). Different approaches have been developed, and a range of education programs are 

available; furthermore, different scales are available to measure the overall quality and specific components of DSM 

(36–40). 

 

This study aimed to assess the level of glycemic control and its associated factors among diabetic patients at primary 

healthcare centers and to examine the quality of diabetes self-management and its impact on glycemic control. 

 

Materials and Methods:- 
Design and setting 

A cross-sectional study was conducted involving patients with T2DM attending the PHC center in Jeddah, Saudi 

Arabia, between 1 November 2016 and 28 February 2017. The study protocol was approved by the research 

committee of the Ministry of Health directorate of health affairs in Jeddah. A total of 46 PHC centers are situated in 

Jeddah, divided into 5 sectors: Northeastern, Northwestern, Center, Southeastern and Southwestern sectors. Each 

sector includes 7 to 13 PHC centers. 

 

Study population 

The number of Saudi patients with T2DM attending primary healthcare centers in Jeddah was estimated at 34,452 in 

2016, according to reports issued by the Health Information Center, Public Health Administration, Jeddah. The 

following study inclusion criteria applied: age≥20 years, Saudi nationality, diagnosis of T2D, and a minimum 1-year 

history of regular follow-up at one of the participating PHC centers.  
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Sampling 

Sample size was calculated to estimate an assumed proportion of 26.2% (13) of participants with optimal glycemic 

control (HbA1c<7%) among a total of 34,452 patients with T2DM attending the PHC centers in Jeddah. 

Considering a 5% type I error and 95% confidence interval (CI), the sample size was calculated as N=294, which 

was increased to 350 to compensate for potential dropouts or those with incomplete data.  

 

Stratified two-stage clustered sampling was used to include the participants from a total of 10 PHC centers. Two 

PHC centers were selected from each of the 5 sectors using an electronic random digit generator. Patients were 

recruited during their regular attendance at the clinic for patients with diabetes. Out of each participating center, 35-

40 eligible and consenting patients were enrolled in the study using a systemic random sampling method (every third 

patient) until the target number of participants was achieved.  

 

Study tools 

The level of glycemic control was determined using the last HbA1c reading (taken within the preceding 3 months) 

retrieved from patient’s medical record, in addition to other relevant clinical data, including duration of diabetes 

(expressed in number of years) and treatment regimen when not reported by the patient. Optimal glycemic control 

was defined as a HbA1c level <7%, as recommended by the American Diabetes Association (ADA) (8,41).  

 

Diabetes self-management was assessed using the Diabetes Self-Management Scale (DSMS), based on and adapted 

from the ADA standards of care and the conceptual model of performance in activities related to diabetes self-care 

(8,39). The scale consists of a semi-structured, validated questionnaire including60 items divided into 7 subscales, 

each assessing one of the following dimensions: healthy eating (15 items); being active (6 items); monitoring blood 

glucose (5 items), taking medication (6 items), foot care (7 items); problem solving (8 items and reducing risks (13 

items). Each item is a 4-point Likert-type scale assessing agreement level (1=strongly disagree; 2=moderately 

disagree; 3=moderately agree; 4=strongly agree) regarding the self-care activity stated for each item. 

 

Statistical Methods 

Statistical analysis was performed using SPSS, version 21 (IBM SPSS Statistics for Windows, Armonk, NY: IBM 

Corp. 2012). Reliability of the DSMS tool was tested by calculating Cronbach’s alpha for overall DSMS as well as 

for each subscale separately. Descriptive statistics were performed to examine demographic and clinical 

characteristics. The level of glycemic control was calculated as the percentage of patients with optimal HbA1c levels 

and the result is presented as a percentage (95%CI). The level of self-management was analyzed by calculating total 

and subscale DSMS scores. The total DSMS score (range=60-240) was calculated by adding the scores of all of the 

60 questionnaire items.  

 

For subscales, two types of scores were calculated: raw and scaled scores. Raw scores were calculated by adding the 

scores of the respective items within each subscale. Scaled scores (range=1-4) were calculated by dividing the 

subscale raw scores by the respective number of items. All scores were analyzed as continuous variables and 

compared using independent t-tests for binomial variables and one-way ANOVA for multinomial variables. The 

level of overall self-management was assessed according to 4 categories: poor (DSMS<133), moderate (DSMS 133 

to<150), good (DSMS 150 to <170), and excellent (DSMS≥170). These cut-off values correspond to the 25
th

, 50
th

, 

and 75
th

 centiles. The correlation of glycemic control with self-management was analyzed using three different 

methods: 1) comparison of DSMS total and subscale scores between the group of participants with optimal glycemic 

control and the group without optimal glycemic control, using independent t-tests, 2) linear regression using the 

HbA1c level as the dependent variable and DSMS total and subscale scores as the independent variables, and 3) 

comparison of HbA1c values among the different levels of DSMS using one-way ANOVA. Univariate and 

multivariate binary logistic regression analysis was performed to analyze predictors of glycemic control using 

glycemic level (optimal versus non-optimal) as the dependent variable; results are presented as odds ratios (OR) 

with 95%CI. A p-value < 0.05 was fixed to reject the null hypothesis.  

 

Results:- 
Questionnaire reliability 

Analysis of overall DSMS questionnaire reliability showed a Cronbach’s alpha value of 0.960. Reliability of the 

different questionnaire subscales ranged between 0.845 and 0.928 for ―problem solving‖ and ―being active‖, 

respectively (Table 1). 
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Demographic and clinical characteristics 

Out of a total of 359 participants, 50.1% were female, 34.5% were aged 40-49 years, 55.2% were employed, and 

33.7% were highly educated (above university level, university+). In 40.1% of patients, diabetes duration was > 10 

years. Patient treatment regimens were as follows: combined oral antidiabetic drugs (OADD) and insulin (39.8%), 

OADD alone (33.4%), insulin alone (23.4%)and no medication (3.1%). Diabetes control was expressed as mean 

(SD) HbA1c=8.23 (1.76%); optimal control (<7%) was observed in 25.6% of patients (95%CI=21.2%, 30.5%) 

(Table 2). 

 

Diabetes self-management 

The mean (SD) raw DSMS score for the total study population was 150.30 (30.61) [range=60-238]. Adjusted scores 

of different subscales ranged between 2.12/4 and 2.63/4 (Table 3).  

 

Correlation of self-management with glycemic control 

There was a weak but significant negative correlation between HbA1c (%) and raw DSMS (r=0.265; B=0.016; 

p=0.001) (Figure 1). Patients with optimal (HbA1c<7%) glycemic control had a higher DSMS (mean [SD]=167.13 

[29.82]) than those with suboptimal glycemic control (mean [SD]=145.72 [29.34]), the difference for which was 

statistically significant (p=0.001; independent t-test; Figure 2). Higher DMS subscale scores were found in patients 

with optimal glycemic control rather than in those with suboptimal glycemic control (Table 3). Furthermore, 

analysis showed a weak but statistically significant negative linear correlation between HbA1c and each of the 

DSMS subscales (Supplemental Figure 1).  

 

Factors and predictors of self-management 

Higher DSMS was associated with high educational level (p=0.001) and employment status (p=0.037). No 

correlation was found with age (p=0.259), years of diabetes (p=0.652), or treatment regimen (p=0.365) (Table 4). 

Predictors of DSMS were educational level (B=6.59 [95% CI=3.45, 9.72]; p=0.001) and HbA1c level (B=-3.59 

[95%CI= -5.58, -1.62]; p=0.001); while professional status was not a significant predictor and was excluded from 

the stepwise regression model (p=0.684). Further, patients of a relatively younger age (20-39 years) had higher 

scores in the following DSMS subscales: being active, monitoring blood glucose, and problem solving. Those with a 

high educational level had higher scores in all DSMS subscales, except in ―taking medication‖ where the difference 

was not statistically significant. Patients administered insulin alone or in combination with OADD had higher scores 

in the following subscales: monitoring BG, taking medication, and problem solving (Table 5).  

 

Predictors of optimal glycemic control 

In univariate binary logistic regression, predictors of optimal glycemic control included age≥60 years (OR=0.28; 

p=0.030), university+ educational level (OR=3.80; p=0.038), diabetes duration of 6-10 years (OR=0.51; p=0.037), 

treatment with insulin alone (OR=0.18; p=0.011) or in combination with OADD (OR=0.19; p=0.009), and excellent 

glycemic self-management (DSMS≥170/240; OR=8.18; p=0.003). Furthermore, all DSMS subscale scores were 

significant predictors of optimal glycemic control. None of the above predictors were significant in the three 

different multivariate models. Multivariate model 1 included all significant predictors in the univariate model and is 

presented in Table 6 with the univariate model. Multivariate model 2 included educational level, treatment regimen, 

DSMS level (poor, moderate, good, excellent), and DSMS subscales. Multivariate model 3 included treatment 

regimen, DSMS level, and DSMS subscales. Multivariate model 2 and 3 are not presented here. 

 

Discussion:- 
This study found low levels of glycemic control among patients with T2DM in PHC, with optimal glycemic control 

achieved in only 25% of patients. Old age, low educational level, and treatment regimens including insulin were the 

most significant demographic and clinical factors associated with poor glycemic control. Furthermore, this study 

showed a significant correlation between glycemic control and quality of self-management, as demonstrated by the 

negative linear correlation between DSMS scores and HbA1c levels. This correlation was further corroborated by 

the finding that a DSMSscore≥170 was a significant predictor of optimal glycemic control in univariate binary 

logistic regression. Furthermore, all DSMS subscales showed a negative linear correlation with HbA1c levels and 

were significant predictors of optimal glycemic control. These findings highlight the need to identify patient-related 

obstacles to glycemic control, notably poor self-management, in addition to gaps in clinical practice to improve 

diabetes management strategies in PHC centers. 
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A number of local and international studies investigated glycemic control among diabetic patients, reporting a 

generally suboptimal glycemic control. Among studies in Saudi Arabia, 26.2% of patients with T2DM in Al 

Madinah (13) and 26.0% of patients in Jizan (15), achieved the recommended HbA1c levels. This finding is 

consistent with our findings. In Riyadh city, Al-Rasheedi et al. reported a higher rate of optimal glycemic control 

(32.3%) (14). Alsulaiman et al. reported a lower level of glycemic control, with only 59.3% of participants 

achieving HbA1c<8%(20). Although the level of glycemic control is not satisfactory, type I diabetes is associated 

with even lower levels of control. Aljabri reported that only 9.5% of patients with type I diabetes in Jeddah achieved 

glycemic control (19), while another study found that10.5% of participants achieved glycemic control (13). 

Worldwide, comparable findings have been reported in both developed and developing countries, with up to38.7% 

of patients achieving optimal glycemic control, with some variation between different populations and settings 

(22,24,26,42–46).  

 

Consistent with our findings, a range of demographic and clinical factors affect glycemic control, with varying 

levels of significance. Demographic factors include old age, sex, marital status, and low economic and educational 

level (16,23,25,26,47). Clinical factors include long diabetes duration, low levels of physical activity, intensive 

treatment regimen, and comorbidities such as obesity and depression (16,25,26). Further obstacles to glycemic 

control have been reported, including treatment costs, absence of social support, poor patient literacy level, 

awareness or understanding of the disease, and negative attitudes towards diabetes. These are in addition to factors 

pertaining to self-management, particularly practices in medication compliance, blood glucose testing, and 

noncompliance with dietary recommendations (13–15,19–24,43,48). 

 

The multitude of factors affecting glycemic control supports the importance of developing a personalized approach 

to the promotion of self-management and patient education. This approach relies on the accurate evaluation of the 

gaps and needs in the education strategies aimed at patients at the individual level. This could be achieved by 

promoting the systematic and regular use of reliable tools, such as the DSMS, among healthcare professionals 

dealing with patients with T2DM. Reliability testing of the DSMS and its subscales in the study population has been 

reported as good-to-excellent using Cronbach’s alpha scores (49). Previous research analyzing the content validity 

of the DSMS showed acceptable scores in all subscales, in addition to good inter-rater agreement (39). This 

questionnaire was designed and refined to reflect the ADA standard of diabetes care (8).  

 

In the present study, improved self-management, indicated by the DSMS score, was associated with high 

educational level and employed professional status. DSMS subscales were affected by other demographic and 

clinical factors, including age, marital status, years of diabetes, and treatment regimens, particularly the inclusion of 

insulin. Remarkably, patients administered insulin alone had the highest scores in dimensions pertaining to 

monitoring blood glucose, medication compliance, and problem solving. Conversely, patients administered 

combined insulin and oral antidiabetic drugs, generally associated with advanced diabetes, achieved the lowest 

scores in ―being active‖ and relatively low scores in the monitoring blood glucose. Previous studies have reported 

that diabetes self-management, assessed using the DSMS, was associated with age, general health status, patient’s 

knowledge about the disease, and self-efficacy, as well as both type and duration of diabetes (39). Obstacles to self-

management reported by patients include difficulties in adhering to dietary rules, physical exercise, and blood 

glucose monitoring (50). This is consistent with the findings of the present study, where ―being active‖, ―monitoring 

blood glucose‖, and ―healthy eating‖ subscales were associated with the lowest subscale scores; however, these 

subscales correlated strongly with HbA1c levels, compared to the other DSMS subscales. These observations 

suggest that some aspects of self-management are challenging for patients and that education programs should focus 

on these aspects to efficiently improve glycemic control.  

 

Behavioral interventions, referred to as self-management supportive interventions, aim to promote behavior change 

among diabetic patients and result in a decline in HbA1c. They are designed to provide patients with skills and 

techniques to enhance positive change in behaviors and improve performance in diabetes management. Conversely, 

behavioral interventions werenecessary, regardless of the level of patient’s coping with the disease and perceived 

need for education (21,51,52). However, the efficacy of these interventions was greater when implemented by 

healthcare professionals, such as physicians and dietitians, with more considerable effects on HbA1c levels among 

patients with high baseline HbA1c levels (40).  
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This study found a low level of glycemic control among patients with T2DM attending PHC centers, with optimal 

glycemic control achieved in 25% of patients. Old age, low educational level, and treatment regimens including 

insulin were the most significant demographic and clinical factors associated with poor glycemic control.  

 

The quality of diabetes self-management and relevant diabetes self-management dimensions suchas monitoring 

blood glucose, medication adherence and problem-solving aptitude are significant factors and predictors of glycemic 

control. Diabetes self-management should be promoted by a systematic and methodic evaluation of gaps and 

obstacles in the delivery of primary healthcare and diabetes education and by the implementation of targeted 

behavioral interventions to improve performance in diabetes management. 

 

The range of obstacles to glycemic control and the variability in glycemic control between individuals underscore 

the importance of a personalized approach to education and behavioral interventions 

 

Table 1:- Reliability testing of different questionnaire sub-scales 

Questionnaire subscale  No. of items Cronbach’s alpha 

Diabetes Self-Management Scale (DSMS)  60 0.960 

DSMS Subscales   

Healthy eating  15 0.913 

Being active  6 0.928 

Monitoring blood glucose 5 0.860 

Taking medication  6 0.863 

Foot care  7 0.905 

Problem solving  8 0.845 

Reducing risk  13 0.912 

 

Table 2:- Demographic and clinical characteristics (N=359) 

Parameter  Category  Frequency Percentage 

Demographic data 

Sex Male  179 49.9 

Female  180 50.1 

Age (years) 20-29 41 11.4 

30-39 77 21.4 

40-49 124 34.5 

50-59 78 21.7 

≥60 39 10.9 

Marital status  Married  235 65.5 

Not married  123 34.8 

Educational level  Not educated  27 7.5 

Primary  22 6.1 

Middle-school 54 15.0 

Secondary  129 35.9 

University+ 121 33.7 

Professional status Employed  198 55.2 

Not employed  158 44.0 

Clinical data 

Years of diabetes  1-5  75 20.9 

6-10 139 38.7 

11-20 110 30.6 

>20 34 9.5 

Treatment regimen  OADD  120 33.4 

OADD + insulin  143 39.8 

Insulin alone  84 23.4 

None  11 3.1 

HbA1c (%) Mean, SD (range=5.50; 16.00) 8.23 1.76 
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Glycemic control (HbA1c)  Optimal (<7%) 92 25.6 

Non-optimal (≥7%) 266 74.1 

HbA1c: glycated hemoglobin A1c; OADD: oral antidiabetic drug; SD: Standard deviation; Due to missing data, 

some values do not add up to the total number (N=359).  

 

Table 3:- Assessment of diabetes self-managementand its correlation with glycemic control 

Self-management 

parameter 

Total (N=359) Optimal glycemic 

control (N=92) 

Non-optimal glycemic 

control (N=266) 

p-value 

Mean SD Mean SD Mean SD 

DSMS score (raw) 150.30 30.61 167.13 20.82 145.72 29.34 <.001* 

DSMS Subscales        

Healthy eating 
‡
 2.47 0.62 2.71 0.71 2.38 0.57 .000* 

Being active 
‡
 2.12 0.83 2.39 0.86 2.02 0.80 .000* 

Monitoring BG 
‡
 2.19 0.77 2.40 0.77 2.12 0.76 .003* 

Taking medication 
‡
 2.57 0.74 2.78 0.76 2.51 0.73 .020* 

Foot care 
‡
 2.58 0.76 2.79 0.76 2.51 0.75 .002* 

Problem solving 
‡
 2.57 0.67 2.71 0.66 2.52 0.67 .017* 

Reducing risk 
‡
 2.63 0.64 2.77 0.60 2.58 0.65 .011* 

Level of self-

management (DSMS 

score) 

Freq. % Freq. % Freq. %  

Poor (<133)  64 17.8 5 9.4 56 28.4 .000* 

Moderate (133 – 150) 65 18.1 11 20.8 50 25.4 

Good (150 – 170) 61 17.0 10 18.9 54 27.4 

Excellent (≥170) 61 17.0 27 50.9 37 18.8 

BG: blood glucose; DSMS: Diabetes Self-Management Scale; SD: standard deviation; ‡Adjusted scores were used, 

corresponding to raw scores divided by the number of items in each respective subscale; * statistically significant 

result (p<0.05);  

 

Table 4:- Demographic and clinical factors associated with diabetes self-management  

Factor Category  DSMS p-value 

Mean SD 

Sex  Male  148.34 32.53 .307 

Female  152.30 28.50 

Age (years) 20-29 154.79 35.47 .295 

30-39 156.35 34.13 

40-49 147.47 27.40 

50-59 150.22 28.97 

≥60 142.39 31.34 

Marital status  Married  149.08 30.03 .364 

Not married  152.82 31.94 

Educational level  No education 125.93 31.28 .000*
‡
 

Primary  145.71 18.32 

Middle-school 138.83 30.81 

Secondary  149.54 29.08 

University+ 158.94 30.25 

Professional status Employed  153.25 29.36 .037* 

Unemployed  145.11 30.95 

Years of diabetes  1-5  152.92 35.17 .652 

6-10 148.12 29.23 

11-20 152.86 29.80 

>20 147.33 32.52 

Treatment regimen  OADD  152.37 42.27 .365 

OADD + insulin  147.36 29.52 
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Insulin alone  154.83 26.43 

None  147.00 67.88 

Glycemic control (HbA1c)
1 

Optimal (<7%) 167.13 29.82 .000* 

Non-optimal (≥7%) 145.72 29.34 

DSMS: Diabetes Self-Management Scale (60-240); BG: blood glucose; HbA1c: glycated hemoglobin A1c; 

OADD:oral antidiabetic drug;* statistically significant result (p<0.05); ‡ post hoc analysis using Tukey’s test 

showed a significant difference between the no education category and secondary (p=0.039) and university+ 

education (p=0.001), as well as between middle-school and university+ education (p=0.005); 
1
 according to the 

American Diabetes Association recommendation (American Diabetes Association (ADA), 2016); 

 

Table 5:- Correlation between demographic and clinical factors with the diabetes self-management score subscales 

Parame

ter  

Categor

y  

Healthy 

eating 

Being 

active 

Monitorin

g BG 

Taking 

medicatio

n 

Foot care Problem 

solving 

Reducing 

risk 

Me

an 

SD Me

an 

SD Me

an 

SD Me

an 

SD Me

an 

SD Me

an 

SD Me

an 

SD 

Sex  Male  2.4

3 

0.6

0 

2.1

5 

0.8

6 

2.2

4 

0.7

7 

2.5

5 

0.7

6 

2.6

0 

0.7

7 

2.6

1 

0.6

6 

2.6

3 

0.6

7 

Female  2.5

1 

0.6

4 

2.0

9 

0.8

0 

2.1

5 

0.7

7 

2.5

9 

0.7

2 

2.5

6 

0.7

5 

2.5

3 

0.6

8 

2.6

3 

0.6

1 

Age 

(years) 

20-29 2.5

0 

0.5

6 
2.2

5 

0.8

1
‡
 

2.2

0 

0.7

5
‡
 

2.5

7 

0.8

5 

2.6

8 

0.8

3 
2.7

0 

0.6

9* 

2.6

8 

0.7

1 

30-39 2.5

8 

0.6

2 
2.4

0 

0.8

6 

2.5

1 

0.7

7 

2.6

3 

0.7

4 

2.6

5 
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BG: blood glucose; ADD: oral antidiabetic drug; statistically significant results are marked in bold characters; 

significance level: * p<0.05, ‡ p<0.001; otherwise, results are not statistically significant. 

 

Table 6:- Demographic and clinical parameters and diabetes self-management as predictors for glycemic control 

(binary logistic regression) 

Predictor  Category  Univariate model Multivariate model 

OR 95%CI p-

value 

OR 95%CI p-

value 

Sex 

 

Male (ref) - - - - NI NI NI NI 

Female 1.04 0.65 1.68 .857 NI NI NI NI 

Age (years) 

 

20-29 (ref) - - - .197 - - - .606 

30-39 0.87 0.39 1.95 .742 0.68 0.18 2.52 .563 

40-49 0.62 0.29 1.34 .224 0.50 0.14 1.75 .279 

50-59 0.62 0.27 1.42 .259 0.43 0.11 1.70 .227 

≥60 0.28 0.09 0.89 .030* 0.18 0.01 2.19 .176 

Marital status 

 

Married(ref) - - - - NI NI NI NI 

Not married 1.04 0.63 1.72 .869 NI NI NI NI 

Educational level No education 

(ref) 

- - - .097 NC NC NC .947 

Primary  1.26 0.23 6.98 .789 NC NC NC 1.000 

Middle-school 2.05 0.52 8.06 .306 NC NC NC .998 

Secondary 2.67 0.75 9.45 .129 NC NC NC .998 

University+ 3.80 1.08 13.40 .038* NC NC NC .998 

Professional status Employed(ref) - - - - NI NI NI NI 

Not employed 0.70 0.43 1.14 .148 NI NI NI NI 

Years of diabetes 

 

1-5 (ref) - - - .058 - - - .328 

6-10 0.51 0.27 .96 .037* 0.96 0.28 3.24 .942 

11-20 0.86 0.46 1.61 .631 2.12 0.59 7.68 .251 

>20 0.34 0.12 1.00 .050 1.48 0.26 8.41 .660 

Treatment regimen 

 

None (ref) - - - .000* - - - .312 

OADD  0.50 0.14 1.73 .274 0.93 0.02 35.46 .967 

Insulin alone 0.18 0.05 0.68 .011* 0.27 0.01 10.12 .479 

OADD + insulin 0.19 0.05 0.65 .009* 0.33 0.01 12.24 .546 

Quality of self-

management (DSMS 

level)  

Poor (<133) (ref) - - - .000* - - - .747 

Moderate (133 – 

150) 

2.46 0.80 7.58 .116 1.77 0.35 8.88 .488 

Good (150 – 

170) 

2.07 .67 6.46 .208 2.48 0.21 10.39 .692 

Excellent (≥170) 8.17 2.89 23.14 .000* 3.01 0.21 42.98 .416 
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Healthy eating (Raw score) 1.06 1.03 1.09 .000* 1.03 0.96 1.10 .411 

Being active (Raw score) 1.10 1.04 1.15 .000* 1.02 0.92 1.13 .685 

Monitoring BG  (Raw score) 1.10 1.03 1.17 .003* 1.06 0.91 1.22 .470 

Taking medication (Raw score) 1.09 1.01 1.17 .021* 1.05 0.93 1.17 .443 

Foot care (Raw score) 1.08 1.03 1.13 .002* 1.06 0.94 1.20 .307 

Reducing risk  (Raw score) 1.04 1.01 1.07 .012* 0.95 0.88 1.03 .183 

Problem solving  (Raw score) 1.06 1.01 1.11 .018* 0.96 0.85 1.09 .552 

Dependent variable= optimal glycemic control defined as HbA1c<7% (predicted value = yes; binomial variable); 

Ref: predictor category used as reference to calculate the regression coefficients; * statistically significant result 

(p<0.05); NI: variable not included in the model; NC: value not calculable; DSMS: Diabetes Self-Management 

Scale; OADD: oral anti diabetic drug 

 

Figure 1:- Correlation between HbA1C levels and diabetes self-management scale (DSM) score. 

 
Linear regression showed a weak but significant negative correlation between HbA1c (%) and the Diabetes Self-

Management Scale (DSMS) score (r=0.265; B=0.016; p≤.001*). Analysis used the DSMS raw value (60-240) as the 

independent variable and HbA1c level as the dependent variable.  

 

Figure 2:- Correlation between diabetes self-management and glycemic control 

 
Bars represent the mean diabetes self-management scale score in the group of patients with optimal glycemic control 

versus those with unsatisfactory glycemic control. 
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