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Abstract 

Background: Diabetes mellitus is a chronic disease characterized by carbohydrate, protein and 

fat metabolism disorders. Its management in children and teenagers includes several practices in 

day-today management that can threaten caregivers. The scientific, established long-term health 

effects of optimal diabetes treatment, however, mandate that best efforts should be made to 

monitor diabetes at school as well as at home1.  

Objective: To assess the impact of structured teaching program on nurses knowledge regarding 

type (1) diabetes mellitus and insulin administration among nurses in Kosti Teaching Hospital.                                                                                                                                                             

Materials and methods: This was hospital- based study in which 63 convenient specimens 

were collected from employed nurses using a structured questionnaire and pre-and post 

programs.  Data was analyzed using the Statistical Package for Social Science (SPSS).                                   

Results: Majority of the nurses investigated (82.5 %) hold a nursing diploma and only 1.5% 

hold a master degree. Only 9.5% of the nurses investigated had experience in diabetes care for 

more than three years. 87.5% of the nurses studied didn't attend courses of diabetes mellitus care. 

Only 14.3 % of the nurses studied had a good knowledge regarding treatment of type (1) diabetes 

mellitus. There was a statistically significant association between pre-test and post-tests (p = 

0.03). Also 44.4 % of nurses administered insulin to patients when blood glucose reach 300 

mg/100 ml and urine containing acetone. The frequency rate of testing urine for acetone had 

increased to (87.3%) after implementing post-test (1) program, and to (100%) after implementing 

post-test (2) program respectively.                                                                                                              

Conclusion: The knowledge of all study group had improved after intervention. Training 

programs may ameliorate the knowledge of nurses on health of diabetic children . 
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Introduction                                                                                                                      
 

Diabetes mellitus is a chronic condition characterized by abnormalities of carbohydrate, protein,  
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and fat metabolism. Treatment of diabetes in children and teenagers needs several day-to-day 

management that can challenge care-givers. Around 215/1000 young people in the US under 20 

years of age had diabetes in 2010, according to the 2011 national diabetes fact sheet. In this age 

group, this constitutes 0.26 per cent of all individuals2.  

In some central and eastern European countries, where the disorder remains less prevalent than 

in other areas, type (1) diabetes is rising steeply. If these trends continue, it is inevitable that the 

total prevalence rate of people with type (1) diabetes will increase in coming years. South-East 

Asia, with 23 percent of the world 's young people with type (1) diabetes, and North America 

and thus the Caribbean, are closely trailing Europe, however the lack of information in other 

areas of the globe makes it difficult to estimate the burden of fact. In Sub-Saharan Africa and lots 

of low-resource countries, diagnosis could also be missed and youngsters could also be dying 

from a scarcity of insulin before they're identified. One study in Sudan showed a mortality rate of 

42.6% deaths per 100,000 children with type (1) diabetes; as compared to 0.63% deaths per 

100,000 children with type (1) diabetes in USA3. 

The prevalence rate of diabetes mellitus in Sudan dramatically increased from 3.4% in 1996 to 

8.05% in 2012 according to the International Diabetic Federation (IDF) and the Middle East and 

North Africa (MENA) Association. With the increasing prevalence rate of diabetes, the diabetes 

related- complications had also increased. Efficient diabetic care and subsequent optimal control 

is difficult for many reasons since health multidisciplinary care centers are only available in only 

two small centers in Khartoum (the capital of Sudan). There are four private diabetic clinics but 

the high treatment fees and cost may limit their use. The basis of data from 2002 to 2005 showed 

that approximately 15,600 US youth in less than 20 years of age were diagnosed with type (1) 

diabetes annually. The total prevalence rate estimated for type (1) diabetes in youths is 

approximately 154 cases per 100/000 youth. The National Diabetes Education Program 

estimated 75 % of all newly diagnosed cases are among individuals under 18 years of age4. 

Just before diabetes is diagnosed, several children may die. Efforts have united across the world 

to make it a fact that no child should die from diabetes or its complications. The problems of 

diabetes care in Sudan include: the deficiency of diabetes-care centers, deficiency of specially 

trained personnel, and deficiency of diabetes nurse educators and educational material in care 

settings. However, no traced studies in Sudan examined the effectiveness of education 

intervention given to the children or their careers. Compared to the prevalence rate of the disease 

in Sudan, medical personnel trained in diabetes care (educators or dietitians) are few in number, 

as well as diabetes logiest. Adequate nurses knowledge about diabetes improves diabetes care 

and management for diabetic children5.                                                                                     
 

Materials and methods                                                                                                                 
 

This was an interventional hospital-based study including pre-program and post- educational  

programs. It was a prospective cross-sectional hospital-based study. It was conducted at Kosti 

Teaching Hospital (Kosti, Sudan) which is the largest  governmental hospital in White Nile 

State. The study comprised 63 nurses. Ethical approval was obtained from Al-Imam Al Mahdi 

University Ethical Research Board. Informed consent was taken from the study participants. 

Confidentiality of data collected was guaranteed throughout the period of the study. Permission  
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to collect the specimens was granted from authorities of Kosti Teaching Hospital (Kosti, Sudan).                                                                                                                                        

The study was performed among nurses working at the casualty department, the pediatric ward, 

the medical wards (males and females), and the surgical wards (males and females) of Kosti 

Teaching Hospital. Inclusion criteria were nurses with a nursing qualification and work 

experience for at least three years. All nurses selected had permanent jobs, and all had attended 

the educational programs. The information collected from all participants had not been used for 

any purpose other than this study. Data were collected through an interview using a self 

administered questionnaire. The collected data were analyzed using the Statistical Package for 

Social Science (SPSS) and were shown in tables as mean and standard deviation and were 

analyzed using student t and the level of significance was set at p < 0.05. The result was 

presented in tables and figures, chi-square test was used for cross-tabulation at p-value of 0.05 

and 95% significance. 

The majority of nurses under this study, 52 of them (82.5 %) hold a diploma qualification, 10 of 

them (15.9%) hold a BSc qualification, and only one (1.5%) holds a master degree qualification. 

Regarding work experience,  9.5% of them had more than three years experience in diabetes 

mellitus care, and 87.5% of them didn't attend any courses in diabetes mellitus care. As a result 

there is a deficiency of knowledge among nurses regarding type (1) diabetes mellitus. Only 

14.3% of the nurses had good knowledge regarding treatment of type (1) diabetes mellitus.  

The study was performed through three phases: 

* Phase (1): The pre-interventional phase that includes the study-designed questionnaire.  

* Phase (2): The interventional phase that includes the study educational program.  

The intense study educational program was designed by researchers to update the nurses 

knowledge about type (1) diabetes mellitus and insulin administration (duration 6 months). The 

nurses were divided into four groups. The educational program was in the form of lectures. Each 

lecture took about 2 hours. Different teaching methods were used: discussions, demonstrations, 

and supervised practical sessions. The impact of the program was based on the improvement of 

the nurses knowledge about diabetes mellitus and about  insulin administration . 

* Phase (3): The evaluation phase that uses the same tools as used in phase (1). The evaluation 

was repeated to assess the effect of the educational program.  

This evaluation was conducted through the following post-tests: 

* Post-test (1): was carried out one month after implementing the educational program . 

* Post-test (2): was carried out after two months prior to the post-test (1).                                          

The difficulty faced this study was the attendance of nurses for the educational programs during 

their working hours in the hospital.                                                                                                              
 

Results                                                                                                                                         
 

The age range of the nurses entered the study was 20 to over 50 years: 23 nurses (36.5%) were 

aged 20-30 years, 28 nurses (44.5%) were aged 31-40 years, 6 nurses (9.5%) were aged 41-50 

years, and 6 nurses (9.5%) were over 50 years. Only 8 nurses (12.7%) had previously attended 

courses on diabetes mellitus care, and 55 nurses (87.3%) did not attend such courses. The 

distribution of the nurses investigated as per hospital work areas were: 12 (19%) at the pediatric 

ward, 22 (34.9%) at the medial wards, 15 (23.8%) at the surgical wards, and 14 (22.3%) at the 

casualty department.       
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Regarding duration of work recruitment, 24 nurses  (38.1%) were working for less than 5 years, 

and 39 nurses (12.7%) were working for more than 20 years. On the other hand, 6 nurses (9.5%) 

had work experience for more than 3 years on diabetic care, and 57 nurses (76.2%) had no 

experience on diabetic care.                                                                                                                           

As shown in Table (1), only 6 nurses (9.5%) had good knowledge about the etiology of type (1) 

diabetes mellitus; and 38 nurses (60%) had poor knowledge. Whereas the good knowledge was 

increased after applying the program to (66.7%) by post-test (1) and to (82.5%) by post-test (2). 

This difference was statistically significant (p = 0.000). Only 12 nurses (19.0 %) had good 

knowledge by the pre-test and 26 nurses (41.3%) had a fair knowledge .The good knowledge 

was increased to 65.1% by post-test (1) and to 79.7% by post-test (2). This difference was 

statistically significant (p = 0.02).                                                                                                       

Regarding the laboratory diagnosis of type (1) diabetes mellitus and using the pre-test, post-test 

(1), and post-test (2), 30 nurses (47.6 %), 15 nurses (23.8%), and 10 nurses (22.2%) had a fair 

knowledge respectively. Whereas the good knowledge had increased from 22.2% in pre-test to 

71.4% by post-test (2).                                                                                                                                       

Also, the knowledge of nurses regarding treatment of type (1) diabetes mellitus, only 9 nurses 

(14.3 %) had a good knowledge, while 35 nurses (55.5%) had a poor knowledge by pre-test. The 

poor knowledge was decreased in post-test (1) and post-test (2) to (23.8%) and (14.3%) 

respectively. The differences in the results of pre-test, post-test (1) and post-test (2) were 

significant (p = 0.03).  

[ 

Table (1): Nurse's knowledge regarding the difference                                                                              

between type (1) and type (2) diabetes mellitus 
 

Knowledge  Pre- test Post-test (1) Post-test (2) 

Poor 25 (39.7%) 8 (12.7%) 7 (10.9%) 

Fair 26 (41.3%) 14 (22.2%) 5(9.4%) 

Good 12 (19.0%) 41 (65.1%) 51 (79.7%) 

Total 63 (100%) 63(100%) 63 (100%) 

(p = 0.02) 
 

Furthermore, the knowledge of nurses as per their action in case of hypoglycemia, only 9 nurses 

(14.4% ) responded well by giving the patient sweaty drinks; while 17 nurses (26.9%) sat 

waiting without notifying the physician, and 37 nurses (58.7%) had notified the physician on 

doing the pre-test. The number of nurses who responded by giving sweaty drinks had increased 

to 59.4% in post-tests (p = 0.004).  

As regard the nurses knowledge about proper management of hyperglycemia, 28 nurses (44.4 %) 

didn't give the patient insulin when blood glucose had reached 300 mg/dl; and 25 nurses (39.7%) 

did not check urine for acetone. However, their action increased to 87.3% after implementing 

post-test (1) and to (100%) after implementing post-tests and  pre-test respectively.                             
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Furthermore, only 6 nurses (9.5%) were found to have good knowledge about the remote tests 

(last 2-3 months) used for diabetes mellitus control; whereas this knowledge was increased to 

50.8% and 69.8% on performing the post-test (1). Regarding the normal range of HbAc1 test, 10 

nurses (15.9%)   had good knowledge and 22 nurses (34.9%) had satisfied this knowledge. Less 

than half of the nurses enrolled in the study had good knowledge after the implementation of the 

program; and this knowledge had increased to 33.3% on performing the post-test (1), and 

increased to 50.8% on performing the post-test (2). This difference was statistically significant  

(p = 0.00). 
 

Table (2): Nurses knowledge about the tests used for diabetes mellitus control 

Knowledge Pre- test Post- test (1) Post- test (2) 

Poor 
    23 (36.5%)       19 (30%)       

 

9 (14.3%) 

Satisfied 34 (54%) 12 (19%) 10 (15.9%) 

Good 6 (9.5%) 32 (51 %) 44 (69.8%) 

Total       63 (100%) 63 (100%) 63 (100%) 

(p = 0.00). 
 

 

Also, only 9 nurses (14.3 %) had a good knowledge about insulin sensitivity in type (1) diabetes 

mellitus, 17 nurses (26.9%) had a poor knowledge and 37 nurses (58.7%) had a fair knowledge. 

This knowledge had increased after the application of the program to 40% on performing the 

post-test (1), and to 84.4% on performing the post-test (2). This difference was statistically 

significant (p = 0.008). 
 

 

 
(p = 0.008)                                                                                                                                                           

Fig. (1) Nurses knowledge about the insulin sensitivity in type (1) diabetes mellitus 
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On the other hand, 11 nurses (17.4 %) had a good knowledge about the potency of insulin in 

opened vials on performing pre-test, and this knowledge was increased to 68.3% in post-test (1) 

and to 80.9% in post-test (2) on applying the program. This difference was statistically 

significant (p = 0.03). 

Also, one third of the nurses (30.2%) involved in the study had a good knowledge about the 

abdomen being the best site for injecting insulin where fast absorption occurs. This knowledge 

also increased to (31.7%) in post-test (1) and to 49% in  post-test (2) after application of the 

program. This difference was statistically significant (p = 0.008). 

 

 

(p = 0.008). 

Fig. (2): Nurses knowledge about the site of insulin injection 

Also, 13 nurses (20.6 %) involved in the study had a good knowledge about the space between 

injections; and this knowledge had increased to 31.7% in post-test (1) and to 49% in  post-test (2) 

after application of the program. This difference was statistically significant (p = 0.008). 

Furthermore, 46 nurses (73%) had a poor knowledge regarding insulin absorption when injected 

in hypertrophied areas, however after the program application this knowledge was reduced to 

23.8 % in post-test (1) and to 11.1% in post-test (2). This difference was statistically significant 

(p = 0.000).                                                                                                                                              
 

Discussion                                                                                                                                    
 

The role of clinical nursing with the increase in number of diabetic patients has become 

important in the medical care of diabetic patients. It is reported that there is a decrease in the 

reliability of nurses due to the inconsistent care for the diabetics. The present study was carried 

out to assess nurses’ knowledge as regard type (1) diabetes mellitus, and their knowledge 

towards insulin administration. The questions submitted for nurses were designed as per the 

latest guidelines of the European Diabetes Association and American Diabetes Association6.   

Diabetes knowledge was assessed in 63 nurses working in Kosti hospital.(36.5%) of them  their  

ages range between (20-30) years , (38.1%) were working for less than 5 years and (87.5%) of  

them didn't attend a course in diabetes mellitus care. This may be reflected in their knowledge 

and experience. About area of working only (19%) work in the  pediatric ward . They had no  
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experience in diabetic care (23.8%) of study group had experience and (9.5%) had experience 

more than three years. 

There is evidences of genetic, autoimmune and environmental factors contributing for the 

development of type1 diabetes mellitus. This knowledge was found among 9.5% of the nurses 

under the study, but it increased to 82.5% after application of the program. The qualification of 

these nurses was mostly a diploma in nursing; and this qualification may challenge their 

knowledge about the etiology of diabetes (p = 0.000).                                                                                     

In addition, a minority of them (19%) may distinguish between type (1) and type (2) diabetes 

mellitus. Actually the laboratory diagnosis of diabetes is based on its diagnostic criteria7.                  

One third (30.2%) of the nurses didn't know this criteria, and nurses pre-intervention had 

decreased to 12.7% in post-test (2). This sort of deficient knowledge had been also reported by 

Roman and his colleagues8 in their study which assessed the diabetic-related knowledge of 

medical and nursing house staff as regard patient diabetes management and insulin therapy. They 

found that the knowledge of physicians in internal medicine and surgery as well as nurses in 

internal medicine and surgery had a high knowledge of diabetes and insulin therapy.                                                                                                                                                 

On the other hand, the knowledge about treatment of type (1) diabetes mellitus among the nurses 

under the study was found poor and this had led to their reduced knowledge. This fact was also 

reported by Indi and his co-workers in 20159 who revealed that the majority of nurses studied 

had inadequate knowledge as regard nursing intervention, and this had improved after nursing 

intervention.                                                                                                                                                

26.9% of the nurses in this study had exhibited a deficient knowledge regarding initial 

management of hypoglycemia. Engvall and his co-authors10 found that 10% of their nurses group 

had responded by using a quick-acting carbohydrate program. Only 14.3% their nurses had 

responded correctly to questions of knowledge related to treatment of type (1) diabetes mellitus 

in the pre-test; and this knowledge had increased in  post-test (2) to 79.4%. This association was 

statistically significant (p = 0.03).                                                                                                           

All people with type (1) diabetes mellitus require regular insulin therapy to live. 44.4% of the 

nurses had a good knowledge regarding intervention in cases of hyperglycemia. Proper diabetic 

control is important to maintain glycemic cases and to prevent complications. HbA1C is used to 

assess the control of diabetes for the last 3 months. Nurses involved in this study had a poor 

knowledge regarding the control of diabetes for the last 3 months. Nurses in Turkey feel 

uncomfortable in guiding clients regarding the monitoring of  glycemic test and glycosylated  

hemoglobin11.                                                                                                                                          

17.4% of the nurses in this study had some knowledge about the potency of open insulin vials 

but their knowledge had improved to 80.9% after implementing the program. Good knowledge 

of how to divide the area for injection was exhibited among 20.6% of the nurses. This frequency 

rate was similar to that reported in Northern Ireland where practitioners had exhibited knowledge 

deficits regarding the technique, how to rotate the  injection site, and the insulin pharmacological  

action. One third (30.2%) responded correctly to the knowledge related to the site of faster 

insulin absorption. A poor knowledge about the space between an injection site and the other on 

hypertrophied muscle was found among 47.7% and 73 % respectively. Also, a poor knowledge 

about injecting within any quadrant or spacing of at least 1 cm from each other to avoid tissue 

trauma was found among the nurses studied12.                                                                                              
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Furthermore, 55.6% of the nurses enrolled in the study showed a deficient knowledge about the 

effect of rubbing the  site of injection; and 31.7% of them had a deficient knowledge about 

rotation of the injection site. Rotation within one area rather than rotating to a different area for 

each injection is  recommended. Continued use of sites already affected with lipohypertrophy has 

been shown to hamper insulin absorption.                                                                                                                

Frid and his colleagues had described an effective method of rotation to divide the injection site 

into quadrants (mainly the abdomen) or halves (mainly the buttock or thigh) using one quadrant  

per week and moving clockwise around this area13.                                                                     

Healthcare professionals and nurses are responsible for insulin administration to hospitalized 

diabetic patients. Therefore good knowledge about the practice and commitment is a key factor 

for controlling patients' blood sugar levels, and for educating patients and their relatives for the 

correct insulin injection technique.                                                                                                           

Conclusion:  The knowledge of all study group had improved after intervention. Training 

programs may ameliorate the knowledge of nurses on health of diabetic children . 
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