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Introduction: Diabetic ketoacidosis (DKA) is a serious 

mortality and morbidity rates. The main cause of DKA are noncompli

Study objectives: The main objective 

hospitalization patients admitted to intensive care unit (ICU)

Methods and patients: A retrospective study design was conducted. A total of 150 files of patients with DKA were 

included. Files with complete information and data regarding DKA were included. Study variables included 

demographic variables such as age and gender; clinical presentations of patients with DKA such as abdominal pain, 

and polyuria; precipitating factors for DKA including infection and non

biochemical files of DKA patients including glucose level, 

and white blood cells. Data were analyzed using SPSS version 22.  

Study results: Study findings showed that males were more likely to develop DKA, and age group under 20 years 

old were more prone to develop DKA. The most common clinical presentations included general body malaise, 

polydipsia ll, and polyuria. The most common precip

treatment and infections. Biochemical profile showed high level 

were consistent with DKA. 

Conclusion: The findings of the present study confirmed the study hypothesis stating that the most precipitating 

factors of DKA patients in Jordan are non
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Diabetic ketoacidosis (DKA) is a serious acute complications in diabetes patients. DKA increased 

morbidity rates. The main cause of DKA are noncompliance on insulin and infections. 

The main objective  of this study is to identify the main precipitating factor

admitted to intensive care unit (ICU) in Jordan.  

A retrospective study design was conducted. A total of 150 files of patients with DKA were 

included. Files with complete information and data regarding DKA were included. Study variables included 

h as age and gender; clinical presentations of patients with DKA such as abdominal pain, 

and polyuria; precipitating factors for DKA including infection and non-adherence to insulin treatment; and 

biochemical files of DKA patients including glucose level, creatinine, urea, and blood levels including hemoglobin 

and white blood cells. Data were analyzed using SPSS version 22.   

Study findings showed that males were more likely to develop DKA, and age group under 20 years 

develop DKA. The most common clinical presentations included general body malaise, 

The most common precipitating factors for DKA includes non-adherence to insulin 

and infections. Biochemical profile showed high level of glucose (570 ±178 mg/dl), and other parameters 

The findings of the present study confirmed the study hypothesis stating that the most precipitating 

factors of DKA patients in Jordan are non-adherence to insulin treatment and infections. 
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complications in diabetes patients. DKA increased 

ance on insulin and infections.  

of this study is to identify the main precipitating factors of DKA in 

A retrospective study design was conducted. A total of 150 files of patients with DKA were 

included. Files with complete information and data regarding DKA were included. Study variables included 

h as age and gender; clinical presentations of patients with DKA such as abdominal pain, 

adherence to insulin treatment; and 

creatinine, urea, and blood levels including hemoglobin 

Study findings showed that males were more likely to develop DKA, and age group under 20 years 

develop DKA. The most common clinical presentations included general body malaise, 

adherence to insulin 

of glucose (570 ±178 mg/dl), and other parameters 
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INTRODUCTION: 

Diabetic ketoacidosis (DKA) is a life threatening 

acute complications of type 1 diabetes mellitus 

(T1DM)1. Relatively or absolutely decreased level of 

insulin in T1DM shifts metabolism process in the 

body from primarily using glucose to using an 

alternative pathway for producing energy and the 

ketones derived from fatty acids make the blood 

more acidic and associated with serious 

consequences such as electrolyte disturbances and 

coma2. DKA has been considered a serious acute 

complications that need to admit the patient into 

intensive care unit (ICU) for urgent treatment3. More 

than 500,000 patients per year are hospitalized with 

DKA4. However, studies have shown that the 

mortality rate of DKA has decreased from 7.96% to 

0.67% in the last 20 years5; but the mortality rate in 

developing countries still high6. 

American Diabetes Association (ADA) demonstrated 

that infections is the most common precipitating 

factor of DKA7. Other causes such as non-adherence 

on insulin therapy, myocardial infarction, stroke , 

alcohol consumption and pancreatitis are potential 

causes of DKA5, 8-9. Moreover, previous studies have 

shown that both infections and non-adherence are the 

most precipitating factor of DKA6, 10-11. Number of 

prevention strategies and education plans have been 

created to decrease the risk factors of DKA, for 

example ADA recommended to give influenza 

vaccination annually for diabetic patients with age ≥ 

6 months to decrease the risk of respiratory infection 

which considered one of the most common cause of 

DKA12. However, many studies have shown that non-

adherence on insulin therapy has been considered the 

main cause of DKA particularly in low-income 

countries11, 13-15. Based on the literature, the 

precipitating factors of DKA are different between 

countries and depend on number of variables such as 

age, climate, education level and economic level6, 13, 

16.  

Hospitalization and management of DKA have very 

high costs on both public and private health 

insurance6, 13, 17. In US hospitals, the annual cost of  

DKA was estimated about 2.4 billion dollars18. 

Accordingly, it is very important to identify the main 

precipitating factors of DKA to develop the key 

prevention strategies for DKA which will contribute 

in decreasing the health public costs. In Jordan, rare 

studies identified the most common precipitating 

factors of DKA. This study aims to investigate the 

precipitating factors of  DKA in  patients admitted to 

ICU at PRH, North of Jordan. 

Project Goals and Objectives:   

Our study aimed to identify the precipitating factors 

of diabetic ketoacidosis (DKA) in patients who 

admitted to intensive care unit (ICU) in  Prince 

Rashid Hospital at Jordan. We planned to test our 

hypothesis to accomplish the overall objective of this 

study by pursuing study hypothesis: 

Our hypothesis: non-adeherence on insulin therapy 

is the most common precipitating factor of DKA in 

patients who admitted to ICU in Prince Rashid 

Hospital at Jordan. 

Significance of  Work: 

This study evaluated the potential precipitating 

factors of DKA in patients who admitted to ICU in  

Prince Rashid Hospital at north of Jordan. Therefore, 

this study could be the first step toward 

recommending and encouraging of health care 

providers, health care agencies and policy makers in 

Jordan to developed the appropriate DKA prevention 

strategies and the key education programs which will 

help in decreasing the cost of hospitalization of DKA 

and increased the awareness for all Jordanian 

patients. 

METHODOLOGY: 

Subjects: 

All patients admitted to ICU complained from DKA 

in type 1 diabetes were included in the study, 

regardless of age. Medical records and history of 
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illness of the patients were retrospectively reviewed. 

Patients were included if diagnosed as type 1 

diabetes and had the DKA diagnosis criteria as the 

following: blood glucose >250 mg/dl metabolic 

acidosis with arterial pH < 7.30 or serum bicarbonate 

<18 mmol and positive ketone body in serum or/and 

urine. The patients who have positive ketone for 

reason other than DKA, and with diagnosis other 

than DKA were excluded from the study. 

MATERIAL AND METHODS: 

The study was conducted in patients with DKA who 

admitted to Intensive Care Unit (ICU) at a Prince 

Rashid Hospital in the North of Jordan. 

Demographic Data including (age, and gender) were 

collected by reviewing medical records. The history 

data of the patients who admitted to ICU as DKA 

case were also taken. All the data were taken by the 

physician from the patients or their relatives at ICU. 

Vital signs and lab tests were recorded when the 

patients arrived the emergency room including: 

blood glucose, serum creatinine, level of potassium, 

ketones in serum and urine, and other diagnostic 

tests that   were performed to investigate the 

precipitating factors, such as chest X-ray, urine and 

blood culture, ECG and troponin and CPK level. The 

precipitating factor of DKA were identified by 

emergency physician or endocrinologist evaluations. 

Non-adherence on treatment was determined the 

precipitating factor if the patients noncompliance on 

diet or insulin without finding infection and excluded 

other causes such as ischemic heart disease (IHD). 

Respiratory tract infection were revealed based on 

clinical signs and symptoms(e.g cough, 

expectoration, color of sputum, chest pain and 

crackles), chest-x ray and the physician 

investigation. Additionally, urinary tract infection 

were identified by urine analysis and urine culture. 

Ischemic heart disease was detected using ECG, 

troponin and CPK level. Other causes such as stroke, 

pancreatitis, gastrointestinal infection and other type 

of infection were also investigated and identified  by 

emergency physician evaluation.  

STATISTICAL ANALYSIS: 

Data will be described total number of patients as 

percentages (%) for categorical data, means± 

Standard deviation (SD) for continuous variables. 

Analysis was performed using SPSS 22.0.  

RESULTS: 

As shown in table 1, the study included 93 (62%) 

males and 57 (38%) females.  About 75% of 

participants were ≤20 years old. 

 

Table 1: Demographic characteristics of participants 

Variable Frequency (N) Percentage (%) 

Gender: 

- Males 

- Females  

 

93 

57 

 

62% 

38% 

Age  (years): 

-≤20 

->20 

 

113 

37 

 

75.33% 

24.66% 

 

Clinical presentations associated with DKA 

patients 

As demonstrated in table 2,  abdominal pain was 

reported in 14% of cases. Blurred vision was 

reported in approximately 3% of cases. Coma was 

reported by about 5% of cases. A total of 12 cases 

(8%) reported confusion. About 41% of DKA 

patients experienced general body malaise. 
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Kussmaul’s breathing was shown in approximately 

11% of patients. A total of 57 (38%) patients 

experienced loss of consciousness. Nausea was 

reported in approximately 7% of patients. Polydipsia 

ll was experienced by approximately 43% of 

patients, polyphagia by 8% of patients, and polyuria 

was experienced by about 41% of cases. Vomiting 

was reported by 22% of cases, and weight loss was 

shown by 8% of cases. 

 

Table 2: Clinical presentations associated with DKA patients (n=150) 

Variable Frequency (N) Percentage (%) 

 Abdominal pain  21 14% 

Blurred vision  4 2.67% 

Coma  7 4.67% 

Confusion 12 8% 

General body malaise  62 41.33% 

Kussmaul’s breathing  17 11.33% 

Loss of consciousness  57 38% 

Nausea  11 7.33% 

Polydipsia ll 64 42.64% 

Polyphagia  12 8% 

Polyuria  62 41.33% 

Vomiting  33 22% 

Weight loss 12 8% 

 

Precipitating factors for DKA (N=150) 

The study results revealed several precipitating factors 

for DKA patients. Missed insulin injection (non-

adherence to insulin treatment) ranked the first 

precipitating factor DKA (58%) among study 

participants. Infection was the second precipitating 

factor for DKA patients (56%). The third precipitating 

factor was co-morbidity (approximately 25%). Stroke, 

as a precipitating factor for DKA, was experienced by 

approximately 17% and ranked fourth. Hypertension 

was shown among approximately 5% of cases, and 

chronic renal failure was also shown in approximately 

5% of cases.       

 

Table 3: Precipitating factors for DKA (N=150) 

Variable Frequency (N) Percentage (%) 

Infection  84 56% 

Missed insulin injection  87 58% 

Co-morbidity  38 25.33% 

Stroke  26 17.33% 

Chronic renal failure  7 4.66% 

Hypertension  8 5.33% 
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Biochemical findings of DKA patients 

As demonstrated in table 4, glucose level was 570 

±178 mg/dl. The mean urea was 59±31 mg/dl. The 

mean creatinine was 1.22±0.7 mg/dl. Troponin mean 

was 7.5±6.3 ng/dl. The mean of white blood cells 

was 15.1±7 103/ml. hemoglobin mean was 14.6±1.8 

g/dl. Systolic blood pressure level was 122±25 

mmHg. The mean of potassium was 42±28.3 

(mEq/l)%. The level of magnesium was 28.5±22.6 

mg/dl. The mean of phosphate was 74±63.2 mg/dl.  

Table 4:  Biochemical findings of DKA patients 

Variable Mean Standard deviation (SD) 

Glucose  (mg/dl) 570 178 

Urea (mg/dl) 59 31 

Creatinine (mg/dl) 1.22 0.7 

Troponin (ng/ml) 7.5 6.3 

White blood cells (103/ml) 15.1 7 

Hemoglobin  (g/dl) 14.6 1.8 

Systolic blood pressure (mm Hg) 122 25 

Potassium  (mEq/l)% 42 28.3 

Magnesium (mg/dl) 28.5 22.6 

Phosphate (mg/dl) 74 63.2 

 

DISCUSSION: 

 The present study was conducted to investigate 

various aspects of DKA associated with type 1 

diabetes. The results of this study revealed the 

occurrence of DKA to be more likely among males, 

and among subjects ≤20 years. This is in line with 

other studies that reported the incidence of T1D to be 

1.5 times higher in males than in females, and less in 

subjects under 40 years of age19, 20. 

The results of the present study showed that the most 

occurred clinical presentations in patients with DKA 

included polydipsia ll (43%), general body malaise 

(41%), and polyuria (41%). Similar trends were 

reported21-23.  

The results of this data showed that the most 

precipitating factors for DKA patients are missed 

insulin injection (58%), and infection 56%. These 

results agree with previous studies that put focus on 

infection and non-adherence to insulin therapy5, 7,8, 11, 

13-15. These findings confirm our hypothesis that non-

adherence to insulin therapy and infections are the 

most precipitating factors for DKA patients in 

Jordan.  

The results of the present study showed that 

biochemical profile of patients with PKA in Jordan 

represent DKA with moderate severity and these 

findings are consistent with international findings 

reported in different studies2, 3, 5, 8, 10, 12, 14.  

CONCLUSIONS:  

The findings of the present study confirmed the 

study hypothesis stating that the most precipitating 

factors of DKA patients in Jordan are non-adherence 

to insulin treatment and infections. 
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