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Abstract
Diabetic ketoacidosis (DKA) is a life-threatening diabetic complication requiring prompt, evidence-based management. Nurses play a 
key role in detection and care; however, knowledge in Sudan remains limited. This study assessed nurses’ knowledge and associated 
factors at Omdurman Teaching Hospital.
Methods:A cross-sectional study (May–June 2024) included 192 nurses from medical, surgical, emergency, ICU, and endocrinology 
units. A structured, pretested 20-item questionnaire based on ADA recommendations assessed DKA knowledge. Scores (0–20) were 
classified as poor, moderate, and good. Data were analyzed using descriptive statistics, t-tests, ANOVA, Pearson correlation, and 
multiple linear regression.
Results:The mean knowledge score was 13.4 ± 3.6, indicating a moderate level. Overall, 40.6% had good knowledge, 39.6% moderate, 
and %19.8 poor. Trained nurses scored higher than untrained (15.0 ± 3.0 vs. 12.3 ± 3.5, p < 0.001). Knowledge correlated with 
experience (r = 0.36) and DKA exposure (r = 0.42) (p < 0.001). Training, education, and experience were predictors (adjusted R² = 
0.33).
Conclusion:Nurses showed a moderate level of knowledge, with gaps among less experienced and untrained staff. Training and 
standardized protocols are recommended to improve competence and patient safety.
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1.	 Introduction
Diabetic ketoacidosis (DKA) is a severe, potentially 

life-threatening acute metabolic complication of diabetes 
mellitus, characterized by hyperglycemia, ketosis, and 
metabolic acidosis (Mohajan & Mohajan, 2023). It 
primarily affects patients with type 1 diabetes but can also 
occur in type 2 diabetes under conditions of physiological 
stress, infection, or inadequate insulin therapy. Globally, 
DKA remains a leading cause of hospital admission, 
morbidity, and mortality among diabetic patients, 
particularly in low- and middle-income countries 
where healthcare resources and trained staff may be 
limited(Mohan & Lee, 2025).  Delayed recognition and 
improper management of DKA are major contributors to 
preventable deaths, highlighting the need for competent 
healthcare professionals (Kajembula et al., 2024).

Nurses are central to patient care and play a crucial 
role in the early detection, stabilization, monitoring, and 
education of DKA patients (Shaker et al., 2025).

Their clinical knowledge and skills directly influence 
the timeliness of interventions, adherence to evidence-
based practices, and prevention of life-threatening 
complications such as hypokalemia, cerebral edema, 
and circulatory shock (Adewale, 2023). Nursing care 
is particularly vital in emergency, intensive care, and 
medical wards, where rapid decision-making and accurate 
monitoring critically affect patient outcomes (Gholipour 
et al., 2025).

Despite their central role, limited research exists on 
nurses’ knowledge of DKA management in Sudan(Ahmed 
et al., 2025). Studies from other low-resource settings 
show significant gaps in knowledge regarding fluid 
resuscitation, insulin therapy, electrolyte replacement, 
monitoring of vital signs and laboratory parameters, and 
patient education. Such gaps can compromise patient 
safety and quality of care(Alsabri et al., 2025). 

This study aims to evaluate the knowledge of nurses 
regarding DKA management at Omdurman Teaching 
Hospital, identify demographic and professional factors 
associated with higher knowledge levels, and provide 
evidence-based recommendations for in-service training, 
continuing education, and standardized clinical protocols 
to enhance nursing competence and patient safety.

2.	 Methodology 
2.1	 Study design
A hospital-based cross-sectional descriptive study 

was conducted at Omdurman Teaching Hospital, 
Khartoum State, Sudan, from May 1 to June 30, 2024. 
This design was appropriate for assessing the distribution 
and characteristics of study variables at a single point in 
time, allowing estimation of prevalence and patterns of 
nurses’ knowledge regarding DKA.

2.2	 Study population
The study population comprised registered nurses 

working in the medical, surgical, emergency, intensive 
care, and endocrinology units of Omdurman Teaching 
Hospital. These nurses were selected due to their direct 
patient contact and critical role in clinical management. 
Eligible participants had at least six months of clinical 
experience and direct patient care exposure. Nurses on 
long-term leave (>1 month) or who declined participation 
were excluded.

2.3	 Sampling technique
A stratified convenience sampling technique was used 

to recruit participants from the target population. Nurses 
were proportionally selected from medical, surgical, 
emergency, intensive care, and endocrinology units based 
on the number of nurses in each department. Within each 
unit, eligible nurses were recruited based on availability 
during the data collection period. All nurses who met 
the inclusion criteria and consented to participate were 
included until the required sample size was achieved.

2.4	 Sample size determination
The sample size was calculated using Cochran’s 

formula for cross-sectional studies:

•	 n=((p-1)x p xZ^2)/d^2
Where 
Z = 1.96 (95% confidence)

p = 0.5 (assumed prevalence of adequate knowledge)

d = 0.06 (margin of error)

•	 n=((1.96)^2  x 0.5 X0.5)/(0.06)^2 =267

Since the total nurse population was approximately 
500, finite population correction was applied:

•	 f^n=  267/(267/500+1)=174
After adding 10% to compensate for non-response:

•	 174×1.1=192
Thus, the final sample size was 192 nurses.

2.5	 Data collection 
Data were collected using a structured, self-

administered questionnaire based on American Diabetes 
Association (ADA) recommendations and relevant 
literature. The questionnaire comprised:

1.	 Demographic and professional data: age, 
gender, academic qualification, years of 
experience, exposure to DKA cases, and prior 
DKA training. 

2.	 Knowledge assessment: 20 multiple-choice 
questions covering DKA pathophysiology, 
clinical presentation, monitoring, fluid and 
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insulin therapy, electrolyte management, 
complications, and patient education. 

Each correct answer was scored 1 point, with total 
scores ranging from 0–20, categorized as:

•	 Poor (0–9) 
•	 Moderate (10–14) 
•	 Good (15–20) 
3.	 Psychometric properties: Pretested on 15 

nurses ;content validity confirmed by three 
endocrinology and critical care experts; internal 
consistency acceptable (Cronbach’s  alpha = 
0.82).

2.6	 Ethical Considerations
Ethical approval was obtained from the Institutional 

Ethics Committee of Omdurman Teaching Hospital 
(Approval No.  OTH/IRB/2024/09014,  dated 10 April 
2024). Written informed consent was obtained from 
all participants, anonymity was ensured, and data 
confidentiality was strictly maintained.

2.7	 Statistical Analysis
Data were analyzed using SPSS version 25. 

Descriptive statistics (mean ± SD, frequencies, and 
percentages) summarize variables. The dependent 

variable was the total knowledge score. Inferential 
analyses included:

1.	 Independent t-tests and one-way ANOVA for 
group comparisons 

2.	 Pearson correlation for continuous variables 
3.	 Chi-square tests for categorical associations 
4.	 Multivariate linear regression to identify 

independent predictors of knowledge 
All statistical tests were two-tailed, with p < 0.05 

considered significant. Regression diagnostics, including 
residual analysis and multicollinearity checks, were 
performed to ensure model validity.

3.	 Result
3.1	 Demographic and Professional 

C h a r a c t e r i s t i c s
A total of 192 nurses participated in the study. Most 

were female (%65.1), with a mean age of 32.1 ± 7.0 years 
and mean clinical experience of 8.2 ± 6.3 years. Regarding 
educational level, %52.6 held a bachelor’s degree, 
 %37.5 had a diploma, and %9.9 a master’s degree. Only 
%38.5 reported prior formal training in DKA management 
(Table 1).

3.2	 Overall, Knowledge Level
The mean knowledge score was 13.4 ± 3.6, classified 

as moderate based on cut-offs: poor (0–9), moderate 

(10–14), good (15–20). Overall, 40.6% of nurses 
demonstrated good knowledge, 39.6% moderate, and 
19.8% poor (Figure 1).

Table 1. Demographic and Professional Characteristics of Nurses (n = 192)

Category Parameter n %

Gender
Female 125 65.1

Male 67 34.9

Educational level

Diploma 72 37.5

Bachelor 101 52.6

Master 19 9.9

DKA Training
Yes 74 38.5

No 118 61.5

Age ≥ 30 years
Yes 106 55.2

No 86 44.8

Experience ≥ 5 years
Yes 118 61.5

No 74 38.5
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Figure 1. Knowledge Levels of Nurses Regarding DKA Management (n = 192)

3.3	 Knowledge According to Academic 
Q u a l i f i c a t i o n

Knowledge scores increased with higher academic 
levels (p < 0.001). Nurses with a master’s degree scored 
the highest (16.1 ± 2.7), followed by bachelor’s degree 
holders (13.6 ± 3.3) and diploma nurses (11.3 ± 3.4) 
(Table 2).

Table 2. Mean Knowledge Scores by Academic 
Qualification

Qualification Mean ± SD p-value

Diploma 11.3 ± 3.4

   <0.001Bachelor 13.6 ± 3.3

Master 16.1 ± 2.7

3.4	  Knowledge According to DKA Training
Nurses who had received prior DKA training 

achieved higher scores (15.0 ± 3.0) than those without 
training (12.3 ± 3.5); this difference was statistically 
significant (p < 0.001) (Table 3).

Table 3. Knowledge Scores According to Prior DKA 
Training

Training Mean ± SD p-value

Yes 15.0 ± 3.0
<0.001

No 12.3 ± 3.5

3.5	 Correlation with Demographic and Clinical 
Factors

Pearson correlation analysis indicated positive 
associations between knowledge scores and:

•	 Age: r = 0.21, p = 0.004 
•	 Clinical experience: r = 0.36, p < 0.001 
•	 Monthly exposure to DKA cases: r = 0.42, p < 

0.001 (Table 4) 
Table 4. Correlation Between Knowledge Scores and 
Demographic/Clinical Factors

Variable R p

Age 0.21 0.004

Experience 0.36 <0.001

DKA cases/month 0.42 <0.001

3.6	 Multivariable Predictors of Knowledge
Multivariable linear regression identified the 

following independent predictors of higher knowledge:

•	 Prior DKA training: β = 0.38, p < 0.001 
•	 Clinical experience: β = 0.22, p = 0.002 
•	 Master’s level education: β = 0.25, p = 0.001 
The model explained 33% of the variance in 

knowledge scores (adjusted R² = 0.33) (Table 5).
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Table 5. Multivariable Linear Regression Predictors 
of Nurses’ Knowledge Scores

Predictor Β p

Prior DKA training 0.38 <0.001

Clinical experience 0.22 0.002

Master’s degree 0.25 0.001

4.	 Discussion
This study assessed nurses’ knowledge regarding 

diabetic ketoacidosis (DKA) management at Omdurman 
Teaching Hospital and found an overall moderate level of 
knowledge, with %40.6 demonstrating good knowledge 
and %19.8 having poor knowledge. These findings 
align with research from other low- and middle-income 
countries, where nursing knowledge in DKA management 
is often moderate, particularly in critical areas such 
as fluid resuscitation, insulin therapy, and electrolyte 
monitoring(Abdulkarim et al., 2024; Matthews et al., 
2023). Furthermore, similar gaps in nurses’ knowledge 
and clinical competence have been reported in Egypt, 
Nigeria, and Ethiopia, highlighting persistent challenges 
in DKA management across resource-limited settings 
(Fina Lubaki et al., 2022; Kajembula et al., 2024; Kibret 
Abebe et al., 2025; Shaker et al., 2025)

A major finding of this study is the strong positive 
effect of prior DKA training on nurses’ knowledge. 
Nurses who received formal training scored significantly 
higher than their untrained colleagues, and training 
was the strongest independent predictor in multivariate 
analysis. This supports evidence that structured in-service 
education and continuous professional development 
improve understanding of DKA complications, insulin 
administration, fluid and electrolyte management, and 
patient education, ultimately enhancing patient safety(Ali 
& Saad, 2022; Xie et al., 2025).

Higher academic qualifications were also associated 
with better knowledge. Nurses holding master’s degrees 
achieved the highest scores, followed by bachelor’s and 
diploma nurses. 

This finding aligns with research from Saudi 
Arabia and Jordan, which shows that higher levels of 
education and formal training in evidencebased practice 
are associated with better adherence to evidencebased 
guidelines and improved clinical decisionmaking among 
nurses (Abuadas, 2021; Al-Ghabeesh et al., 2024; 
Alqahtani et al., 2022).

Clinical experience and exposure to DKA cases were 
positively correlated with knowledge scores, confirming 
that experiential learning contributes to competence. 
However, unlike some studies that report experience as 

the main determinant (Karume et al., 2025), this study 
found that experience alone is insufficient without 
formal training. This may reflect variability in access 
to standardized protocols, mentorship, and structured 
clinical guidance in the hospital setting (Bolado et al., 
2024).

Despite the generally moderate knowledge, gaps 
remained in potassium replacement, recognition of 
cerebral edema, and follow-up of DKA complications. 
These gaps are clinically significant, as errors in these 
areas can lead to serious iatrogenic complications and 
increased mortality. The persistence of these weaknesses 
highlights the need for protocol-based management and 
periodic evaluation of nursing competence.

•	 Limitations of this study include its cross-
sectional design, use of a self-administered 
questionnaire, and single-center setting, which 
may limit the generalizability of the findings.

•	 Implications for practice and policy: The 
findings emphasize the importance of targeted 
in-service training, advanced nursing education, 
and exposure to clinical cases to enhance 
knowledge and patient safety. Implementing 
standardized clinical protocols and continuous 
monitoring of competence can address persistent 
knowledge gaps and improve the quality of DKA 
care.

5.	 Conclusion
Nurses demonstrated a moderate level of knowledge 

regarding diabetic ketoacidosis (DKA) management, 
with notable variability among individuals. While 40.6% 
showed good knowledge, approximately 19.8% had poor 
knowledge. These findings highlight the need for targeted 
in-service training, particularly for less experienced 
and untrained nurses, as well as the implementation of 
standardized clinical protocols to improve competence 
and enhance patient safety.

6.	 Recommendations
According to the research findings, all nurses should 

be provided with regular in-service training programs on 
diabetic ketoacidosis management, which will increase 
the clinical competence levels and adherence to the 
evidence-based guidelines. Establishing standardized 
DKA management guidelines to be used in emergency 
units and intensive care units are highly suggested and 
should be visibly placed to assist in the timely and 
uniform clinical decision-making. In addition, structured 
DKA modules can be integrated into continuing nursing 
education programs and staff orientation sessions that 
can contribute to strengthening the key knowledge and 
skills. Knowledge and practice of nurses should be 
managed by arranging periodical reviews and clinical 
audits to determine any gaps and drive further quality 
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improvement efforts. Promoting critical thinking and 
evidence-based practice should also focus on encouraging 
advanced nursing education and professional growth. 
Lastly, multicenter studies are suggested to allow a wider 
range of information about national training needs and 
implement interventions on a policy-level basis.  
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