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Abstract  
Background: High level of self-efficacy and adherence to self-care activities have a positive impact on the achievement of glycemic goal 
among diabetic patients. In Sudan, there is a gap in knowledge related to self-efficacy management and its influence on adherence to 
self-care activities and overall disease control.  
Objective: To identify the influence of management self-efficacy on adherence to self-care activities and treatment outcome among 
Sudanese patients with type 2 diabetes mellitus. 
Methods: A cross-sectional study was conducted at two health care facilities in Sudan from April to May 2016. Patients with type 2 
diabetes mellitus were included. Convenience sampling method was adopted. Diabetes Management Self-Efficacy Scale and the 
Revised Summary of Diabetes Self-care Activities were used to collect data through a face-to-face interview. Logistic regression 
analysis was performed. A p value <0.05 was considered to be significant. Data were processed using the software SPPS v 21.0. 
Results: A total of 392 patients were included. Respondents classified with high level of self- efficacy across all domains were 191 
(48.7%). Moreover, high level of education [adjusted OR 0.5 (0.3-0.7), (p=0.001)] and formal health education on diabetes [adjusted 
OR 2.4 (1.6-3.7), (p<0.001)], were found to be significantly associated with high level of diabetes management self-efficacy. Patients 
who had high level of self-efficacy to manage nutrition, physical exercise activity and medication were found more adherent to general 
diet, exercise activity, and medication taking, respectively. Patients with controlled disease were 87(22.2%). The only predictor of 
diabetes control was diabetes management self-efficacy [OR 2.1(1.3- 3.5), (p=0.002)]. 
Conclusions: Diabetes management self-efficacy was associated with high level of education and receiving health education. Self-
efficacy was significantly associated with adherence to self-care activities and glycemic control. Substantial efforts are still needed to 
empower the patients with self-efficacy and improving adherence to self-care activities through appropriate interventions. 
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INTRODUCTION 

Diabetes mellitus (DM) is an important public health 
problem with a steadily increasing rate globally. In the year 
2014, an estimated number of 422 million adults were 
living with the disease.1 Type 2 diabetes mellitus accounts 
for more than 90% of all diabetes globally.2  

In Sudan, a recent research conducted in urban 
communities revealed a high rate of diabetes among adult 
population (19.1%) and impaired glucose tolerance (9.5%).3 
Diabetes represent a significant impact in term of adverse 
social effects and economic burden on Sudanese patients.4  

Achievement of the target therapeutic goals requires 
regular monitoring of blood sugar, strict adherence to both 

lifestyle measures and medications, and continuous 
management to prevent complications. Therapeutic goal 
achievement also needs a high capability to survive with 
the psychosocial challenges related to living with the 
disease and dynamically consuming pertinent diabetes 
support services.5 Multiple factors can influence glycaemic 
control, which can be related to the patient, the disease 
and the treatment.6 Studies around different parts of the 
world documented high prevalence of uncontrolled 
diabetes with multiple factors implicated in poor blood 
sugar control.7-10 

Self-care in diabetes is an evolutionary process of 
developing knowledge or awareness by learning to survive 
with the complex nature of the disease in a social context.11 
Self-care in diabetes include seven important activities, 
which predict the outcome of treatment, such as eating 
healthy diets, practicing physical exercise, monitoring of 
blood sugar, adherence to medications, good problem–
solving skills, healthy coping skills, and risk-reduction 
behavior.12 Self-management is considered as the 
foundation of diabetes care, and it is assumed that 
improving patient self-management could be through 
enhancement of self-efficacy.13 

Self-efficacy concerns with the people’s beliefs about their 
capabilities to produce designated levels of performance 
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that exercise influence over events that affect their lives.14 
Self-efficacy can be simplified by the interaction between 
behavioral, personal, and environmental factors in health 
and chronic disease.14,15 Self-efficacy has a positive 
influencing effect on self- management for many chronic 
health conditions.15,16 High self-efficacy was found to be 
associated with high self-care behavior among diabetic 
patients, and both had a direct effect on glycosylated 
hemoglobin (HbA1c).17-20 Conversely, in some studies, no 
significant association was documented between glucose 
control and self-efficacy or self-care.21,22 Moreover, 
educational status, employment status, family support, 
positive mental attitudes and diabetes education were 
found to have an influence on self-efficacy.  

To the best of our knowledge, no previous study was 
conducted in Sudan among diabetic patients to correlate 
self-efficacy with self-management activities and identify 
the role of self-efficacy on glycemic control. Therefore, this 
study was conducted to identify the influence of 
management self-efficacy on adherence to self-care 
activities and treatment outcome among Sudanese patients 
with type 2 diabetes mellitus. Secondary objectives were: 
to measure the level of diabetes management self-efficacy, 
and to determine its predictors and to determine the level 
of disease control and to identify its determinants. 

 
METHODS 

Design and population 

A cross-sectional study was conducted at two healthcare 
facilities in Khartoum State in Sudan (Jabir Abu Elizz 
Diabetes Centre and the Outpatient Clinic in Soba Teaching 
Hospital) from April to May 2016. The Outpatient clinic in 
Soba Teaching Hospital, which is located in the Southern 
part of Khartoum State, provides services for approximately 
40000 patients per year suffering from chronic diseases. 
Jabir Abu Elizz Diabetes Centre, located in the central part 
of Khartoum State, is the only public center for diabetes in 
the state. The Center provides a broad range of medical 
services for diabetic patients. The two healthcare facilities 
were selected as points for data collection due to their 
potentiality with respect to the number of patients.  

The Patients aged over 20 years and diagnosed with type 2 
diabetes mellitus, at least one year before commencement 
of data collection were included. Patients with cognitive 
impairment, inability to communicate verbally, pregnant or 
lactating women, and patients had severe concurrent 
illness that limit lifestyle change were excluded. The 
patients consented verbally, because the research posed 
no risk and did not involve procedures for which written 
consent is normally needed. The convenience sampling 
method was used, because there were no well-defined 
registry records in both settings. The sample size was 
estimated to be 384 patients by using the following 
equation: 

n =
1.96( )

2

pq

D( )
2

 

Whereas (p=Probability=0.5), (q=1-p=0.05), (D=Degree of 
precision=0.05, confidence level (CI)=95%). 

Ethical approval for the conduction of the study was 
obtained from Ministry of Health – Khartoum State on 20 
March 2016. 

Instruments 

The data was collected by the main author through face-to-
face interview method using a pre-tested questionnaire. 
The questionnaire was developed after thoroughly 
searching the literature for relevant studies. Pertinent 
clinical parameters were extracted from the relevant 
patients’ records. Recent HbA1c results were extracted 
from the patients' medical records. The second part was 
designed to collect data on patients' self-efficacy for the 
management of diabetes using the Diabetes Management 
Self-Efficacy Scale (DMSES), which is composed of 20 
items.23 DMSES assesses the extent to which a patient is 
confident that he or she can manage his/her blood glucose 
level (3 items), foot care (1 item), medication (2 item), diet 
(10 items), level of physical activity (3 items), and visiting 
the physician once a year for a checkup (1item). Responses 
were rated using a scale ranging from 0 (can't do at all) to 
10 (certain to do) with high scores indicating high self-
efficacy. High and low general diabetes management self-

Table 1.  Patients' sociodemographic data 

Demographic variable N Percent 

Gender   
Male 212 54.1 

Female 180 45.9 

Age in years   
<50 Years 142 36.2 
>50 Years 250 63.8 

Residence   
Khartoum State 279 71.2 

Other states 113 28.8 

Educational level   
0-9 Years 223 56.9 
>9 Years 169 43.1 

Marital status   
Married 342 87.2 

Single 050 12.8 

Financial support   
Self 286 73.0 

Family 106 27.0 

Employment   
Employed 161 41.1 

Unemployed 231 58.9 

Health insurance status   
Covered 325 82.9 

Uncovered 067 17.1 

Body mass index (Kg/m
2
)   

Normal 142 36.2 
Obese & overweight 250 63.8 

Smoking status   
Smoker/Ex-smoker 97 24.8 

Non-smoker 295 75.2 

Duration of diabetes   
1-10 years 209 53.3 
>10 years 183 46.7 

Attending formal diabetes education   
Yes 195 49.7 
No 197 50.3 

Total 392 100 
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efficacy and self-efficacy at different domains were 
measured as follow:  

a. The patient was considered as having high level self-
efficacy if scored equal or above the mean scores of all 
the participants.  

b. Similarly, high level of self-efficacy at each domain 
(nutrition, physical exercise and medication) was 
defined as scores equal or higher than the mean score 
of all patients. 

The third part of the data collection tool included the 
Revised Summary of Diabetes Self-care Activities (SDSCA).24 
In this part, the participant was requested to report the 
number of days in the last 7 days in which he/she 
performed each self-care activity. The activities include; 
diet, exercise, blood glucose testing, medication taking, 
foot care, and smoking behavior. Adherence to the 
activities was defined as follows:  

a. Adherence to general diet, specific diet, and physical 
exercise domains was defined as adherence to the 
determined self-care activity for at least 5 days during 
the past week.  

b. Adherence to medication was defined as full compliance 
during the past week. If the patient reported less than 
seven days adherence to medication, he/she was 
considered as non-adherent.  

The last part of the questionnaire was designed to record 
glycated hemoglobin (HbA1c). Diabetes was considered 
controlled if HBA1c was <7% as per both study sites 
protocols. The questionnaire was piloted among ten 
patients to ensure applicability and to estimate the time 

frame needed for data collection. Minor changes were 
suggested and finally adopted in the last version. 

The questionnaire was delivered to the patients in Arabic 
language. The Arabic version of DMSES and SDSCA were 
used after obtaining the permission from Elbur et al.25 The 
translation was checked further to fit the Sudanese dialect. 
The research team also checked the questionnaire content 
validity.  

The main outcome measures in the study were: 1) The 
influence of the level of diabetes management self-efficacy 
on diabetes self-care activities; and 2) The influence of the 
level of diabetes management self-efficacy on disease 
control. Two secondary outcome measures were also 
considered: 1) The level of diabetes management self-
efficacy and its predictors; and 2) The level of disease 
control and its determinants. 

Data analysis 

Descriptive statistics were used to characterize the study 
sample. Percentage and means with standard deviation 
(SD) were used to describe the variables. Cronbach's alpha 
was used to examine the internal consistency of DMSES 
and SDSCA. Logistic regression analysis was performed to 
determine the most significant independent variables 
(demographic and clinical variables) associated with 
diabetes self-efficacy, management, and diabetes control 
as dependent variables. Crude logistic regression analysis 
was performed as initial steps of qualifying covariates to be 
included in multivariate logistic regression analysis. 
Covariates with p-value <0.05 were eligible for inclusion in 
the final model. The association between self-efficacy 
management and adherence to self-care activities was 

Table 2. Determinants of diabetes management self-efficacy 

Covariates 

self-efficacy Univariate analysis Multivariable analysis 

%  n 
crude OR  
(95% CL) 

p-value 
adjusted OR 

(95% CL) 
p-value 

Gender       
Female 51.7 180 1 

 
  

Male 46.2 212 0.8 (0.5-1.2) 0.283   

Age group in year       
< 50 44.8 142 1 

 
  

>50 55.6 250 1.5 (1.0-2.3 0.040   

Residence       
Other states 42.5 113 1 

 
  

Khartoum 51.3 279 1.4 (0.9-2.2) 0.116   

Educational level      0.001 
> 9 years 60.9 169 1  1  
0-9 years 39.5 223 0.4 (0.3-0.6) <0.001 0.5 (0.3-0.7)  

Marital status       
Others 52.0 50 1 

 
  

Married 48.2 342 0.9 (0.5-1.6) 0.620   

Employment status       
Unemployed 47.2 231 1 

 
  

Employed 50.9 161 1.2 (0.8-1.7) 0.466   

Duration with diabetes       
> 10 years 48.1 183 1 

 
  

1-10 years 49.3 209 1.0 (0.7-1.6) 0.813   

Attending formal diabetes education      <0.001 
No 36.5 197 1 

 
1  

Yes 61.0 195 2.7 (1.8-4.1) <0.001 2.4 (1.6-3.7)  

Diabetes complication       
No 56.9 109 1 

 
  

Yes 45.6 283 0.6 (0.4-1.0) 0.046   

Total  392     
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tested by independent t test or chi-square test. P-values 
<0.05 were considered statistically significant. The data 
were processed using the software SPSS v 21.0 (SPSS Inc., 
Chicago IL, USA). 

 
RESULTS  

A total of 392 patients were included, with 335(85.5%) 
recruited from Jabir Abu Elizz Diabetes Centre and 57 
(14.5%) from Soba Teaching Hospital. Male patients were 
212 (54.1%) and 250 (63.8%) aged over 50 years. More 
than half of the participants attained an educational level 
between 0-9 years and 49.7% attended formal diabetes 
education sessions. Obese and overweight were 250 
(63.8%). Table 1 showed participants characteristics. 

Out of all included patients, 211(53.8%) had other 
concomitant disease. Patients suffered from hypertension 
were 140 (35.7%), and 119 (30.4%) had dyslipidemia. 
Regarding diabetes complications, 111(28.3%) 
experienced retinopathy, 236 (60.2%) neuropathy, 
83(21.2%) diabetic septic foot and 12 (3.1%) nephropathy. 

The internal consistency of DMSES was alpha=0.9. The 
mean scores of self-efficacy to manage nutrition, physical 
exercise and weight control and medication were 67.8 (SD 
17.0), 18.6 (SD 7.3) and 18.0 (SD 3.4), respectively. The 
mean score of diabetes management self-efficacy across all 
domains was 136.8 (SD 29.7). Out of all interviewed 
patients, 191 (48.7%) were classified as having high self-
efficacy across all domains to manage diabetes. 
Participants with high level of self-efficacy in nutrition 
management, physical exercise and weight control, and 
medical treatments were 188 (48.0%), 199 (50.8%) and 
281(71.7%), respectively. 

Table 2 shows the determinants of diabetes 
management self-efficacy. Multivariate analysis showed 
that, education over 9 years, and receiving formal health 
educational sessions on diabetes were significantly 
associated with high level of diabetes management self-
efficacy. 

Among the participants, 253 (64.5%), 121 (30.9%), 69 
(17.6%) and 272 (69.4%) were classified as adherent to 
general diet, specific diet, physical exercise and treatment 
plan, respectively. Table 3 shows the mean number of days 
and the level of adherence to diabetes self-care activities. 

As shown in Table 4, patients with high self-efficacy to 

manage nutrition, physical exercise activity and medication 
were found to be more adherent to general diet, exercise 
activity and medication taking, respectively, compared to 
those with low efficacy to manage these domains. 

Out of all interviewees, 87 (22.2%) achieved the target 
therapeutic goal and considered with controlled disease. 
Univariate analysis showed that the only predictor of 
diabetes control was diabetes management self-efficacy, as 
shown in Table 5. The 55 patients (28.8%) who had high 
self-efficacy, presented more frequently the disease 
controlled, compared to 32 (15.9%) with low self-efficacy, 
[OR 2.1 (1.3- 3.5), p=0.002). 

 
DISCUSSION 

The current study is the first one of its type to investigate 
the influence of self-efficacy management and its influence 
on adherence to self-care activities and disease control 
among diabetic Sudanese patients. Previous studies around 
the world demonstrated this association, but the 
documentation of this association at the level of Sudanese 
patients might convince healthcare authorities and 
institutions and adopt the concept in health education 
aiming to change patient behavior.  

Analysis of the demographic variables of the patients 
recruited in this study showed that approximately 30% of 
them were living in rural areas, where it is difficult to reach 
the vital services. This reflects the centralization of health 
services for important chronic illness like diabetes. To the 
best of our knowledge, there are no specialized centers to 
provide care for diabetic patients in other states of Sudan. 
This might partially explain a late diagnosis, poor diseases 
control, and development of complications. More than half 
of the respondents had education between 0-9 years, 
which could affect the understanding of important health 
education messages. Unemployed participants represented 
59%, which in agreement with Von Arx et al.5 study, where 
most of the population was unemployed because of 
diabetes complications. The major observed comorbid 
conditions were hypertension and dyslipidemia, which 
might increase the microvascular and macrovascular risk in 
patients with diabetes, but also might increase the financial 
burden, which inversely could affect the adherence to 
medication and self-care activities.26 In our study, nearly 
half (48.7%) of all interviewees participated in this study 
were classified as having high self-efficacy across all 
domains to manage their diabetes, and 48.0%, 50.8% and 

Table 3. Mean number of days and adherence to diabetes self-care activities  

Diabetes self-care activities Days/adherence. Mean (SD) Adherent 

General diet 5.1 (1.9) 253 (64.5%) 

Specific diet 3.9 (1.9) 121 (30.9%) 

Physical exercise 2.2 (2.3) 69 (17.6%) 

Medication taking 6.1 (1.8) 272 (69.4%) 

Blood glucose testing 1.7 (3.6) 0 (0%) 

Foot exams 4.1 (3.0) 0 (0%) 

Table 4. Diabetes management self-efficacy and self-care management practice 

Domain 
Self-efficacy 

Adherent p-value 
High Low 

Nutrition-general diet 143 (76.1%) 110 (53.9%) 253 <0.001 

Nutrition- specific diet 64 (34.0%) 57 (27.9%) 121 0.150 

Physical exercise 55 (27.6%) 14 (7.3%) 69 <0.001 

Medication taking 242 (74.2%) 30 (45.5%) 272 <0.001 
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71.7% were classified as having a high level of self-efficacy 
to manage nutrition, physical exercise and weight control, 
and medical treatment, respectively. Comparatively, in a 
recent published study conducted among Saudi diabetic 
patients, self-efficacy was found to be moderately low.27 

The most important predictors of high level of self-efficacy 
in our study were the participation in diabetic health 
education sessions and a high educational level (over 9 
years). Both factors are deemed important for 
understanding of all aspects related to the disease, 
complications, medical management and the importance of 
adherence to lifestyle recommendations. Diabetes 
management self-efficacy was reported as the single most 
important determinant of the disease control and 
influenced by educational status.21 Participation in diabetes 
education programs was also found to be a key factor in 
diabetes control.28 The results of our study identified the 
role of self-efficacy on adherence to diabetes self-care 
activities across important domains of lifestyle changes. 
This finding was in concordance with the results of other 
studies conducted in China20, India21, and Native Americans 
and Alaska Natives.29 

Our results also showed that adherence to medication was 
higher compared to other self-care activities (diet and 
exercises). In another Sudanese study also conducted in 
Khartoum state, the authors quoted a deficiency in 
knowledge about the role of adherence to both domains in 
the control of the disease (diet 62.3% and physical exercise 
51.2%).30  

Only 22% of the respondents attained the target 
therapeutic goal for the control of diabetes. This high 
percentage of uncontrolled diabetes justifies the 
prevalence of disease complications observed among the 

interviewees. The only predictor of diabetes control was 
self-efficacy for the management of the disease. In fact, 
several studies had linked high self-efficacy with 
performing diabetes self-care behaviors, which directly 
linked to glycemic control.1,17,22,31-33 Self-efficacy is 
commonly presented as a contribute to the adjustment of 
the disease and good glycemic control in the long term.20 
However, the literature is not be free from controversial 
results, with some authors supporting that adherence to 
self-care management behaviors are related to poor 
glycemic control9 and found no significant association 
between social support, self-efficacy, self-care behaviors 
and glycemic control.34  

Overall, the findings of our study reflected the importance 
of self-efficacy as an important determinant of adherence 
to self-care activities and ultimately to glycemic control. 
Health care facilities caring for diabetic patients in Sudan 
should adopt educational intervention programs to 
increase the level of self-efficacy and to empower patients 
to better participate in the management of the disease. 
These goals could be achieved by incorporating self-efficacy 
in the ongoing education process and through social 
support.  

Limitations 

Our study presented some limitations. First, the study was 
conducted in two settings in one state, so the results 
cannot be generalized to all diabetic patients at the 
national level. Second, the study adopted convenience 
sampling. And third, the self-report method was used to 
collect data on adherence to self-care management 
activities, which imply the obtained results may suffer from 
any bias. 

 

Table 5. Determinants of diabetes control (univariate analysis) 

 
Disease control 

crude OR (95%CI) p-value 
% n 

Gender     

Female 20.6 180 1  
Male 33.6 212 1.2 (0.7-1.9) 0.472 

Age group in year     
> 50 23.6 250 1  
< 50 19.7 142 0.8 (0.5-1.3) 0.375 

Residence     
Other states 19.5 113 1  

Khartoum 23.3 279 1.2 ((0.7-2.1) 0.409 

Educational level     

> 9 years 18.3 169 1  
0-9 years 25.1 223 1.5(0.9-2.4) 0.111 

Marital status     
Others 24.0 50 1  

Married 21.9 342 0.9 (0.4-1.8) 0.742 
Employment status     

Unemployed 22.1 231 1  
Employed 22.4 161 1.0 (0.6-1.6) 0.947 

Duration with diabetes     
> 10 years 21.3 183 1  
1-10 years 23.0 209 1.1 (0.7-1.8) 0.694 

Diabetes complication     
No 24.8 109 1  
Yes 21.2 283 0.8 (0.5-1.4) 0.447 

Self-efficacy     
Low 15.9 191 1  

  No 28.8 201 2.1 (1.3-3.5) 0.002 

Total  392   
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CONCLUSIONS 

The level of self-efficacy and adherence to self-care 
management were high in about half of the respondents, 
and there was a significant association between self-
efficacy and adherence to self-care activities and level of 
glycemic control. Educational level and formal diabetes 
education were found to be significantly associated with 
high level of diabetes management self-efficacy. Enhancing 
self-efficacy and adherence to self-care activities through 
continuous patient education must be taken in 
consideration in diabetes management plan. 
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