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ABSTRACT 
Background: Diabetes ketoacidosis (DKA) is a common acute complication seen in patients with diabetes mellitus (DM) type 1. 
It is avoidable by following a good management plan. The risk factors that have been previously identified for DKA are female 
gender, age, illiteracy, low socio-economic status, infection, poor metabolism, psychological issues, and poor compliance with 
the treatment.  
Objective: The present study aims at the determination of age, gender, socio-economic status, DKA at the time of initial 
diagnosis of DM type 1, parental education regarding the disease, psychological issues, infection, metabolic control, and poor 
compliance with insulin treatment as the predictive factors of DKA occurrence.  
Study design: A retrospective cohort study 
Place and Duration: This study was conducted at GMMC Teaching Hospital Sukkur from November 2021 to November 2022 
Methodology: The present study was conducted by using the medical records of patients with DM type 1. The mean age of the 
patients was 18.2±5.31 with a range of 0-21 years. The data were assessed for the predictive factors of DKA. The dependent 
variable in the study was DKA occurrence. The independent variables were, compliance with the treatment with insulin, DM type 
1, age, infection, psychological issues, metabolic control, parental education, socio-economic status, and diagnosis of DM type 
1 on a DKA attack. Logistic regression analysis was done the determination the factors that seemed to increase the incidence of 
DKA.  
Results: A total of 42 patients with DM type 1 were included in the study. The incidence of DKA was 27 (64.29%) and 4 (9.52%) 
of these patients died. Multivariate analysis showed that infection and diagnosis of DM type 1 at the time of DKA were the most 
significant predictive factors for DKA.  
Conclusion: Diagnosis of DM type 1 at the time of DKA and infection are the most important factors for increasing the 
incidence of DKA.  
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INTRODUCTION 
DKA is an acute complication seen in patients with type-1DM 
which is many times fatal for the patients. It increases the morbidity 
as well as mortality of patients with DM type 1 [1]. The percentage 
mortality of patients with DKA in developing and developed 
countries is almost 3.4-13.4 and 0.15-0.31, respectively [2]. The 
economic burden imposed by DKA is immense because it includes 
treatment expenses, hospitalization expenses, and also 
maintenance therapy charges [3]. The DKA incidence rates are not 
static and it is influenced by the socio-economic, conditions of the 
healthcare facility and geographic status [4].  
 The prevalence of DKA is variable in different countries of 
the world. It ranges between 13% to 80%, seen as more prevalent 
in the developing countries of the world compared to the 
developed countries [5]. The incidence of the disease in children is 
lesser compared to older individuals. It is 1-10% of the children on 
annual basis [6]. The risk of DKA in children is inversely 
proportional to the nutritional status of the child. It also depends on 
metabolic control, first diagnosis, non-compliance, and infection. 
Other factors are peri-pubertal age, the presence of an eating 
disorder, and psychological and emotional problems [7].  
 A good outcome can only be expected if proper 
management of DKA is provided to the patient. The prognosis and 
outcomes of the treatment are dependent on the early identification 
of the symptoms, correction of dehydration, electrolyte imbalance, 
hyperglycemia, and acidosis [8]. The episode of DKA can be 
prevented by avoiding the risk factors that can potentially trigger 
DKA [9]. To lower the rate of mortality and morbidity modifiable 
predictive factors are needed to be determined. The present study 
aims at the identification of the characteristics that are possessed 
by the patients presented with DKA along with the predictive 
factors that are influential on DKA occurrence. 
 

METHODOLOGY 
The present study is a retrospective cohort study that assessed the 
medical records of 42 patients. According to the inclusion criteria of 
the study, the patients had DM type 1 and their age was between 0 
years to 21 years. Patients with incomplete or vague medical 
records were not added to the study. Moreover, the patients that 
were overweight, obese, using certain medications that could alter 
the level of blood sugar, and patients with a high level of C-
peptide, were not added to the study. The dependent variable in 
the study was DKA occurrence. The independent variables were, 
compliance with the treatment with insulin, DM type 1, age, 
infection, psychological issues, metabolic control, parental 
education, socio-economic status, and diagnosis of DM type 1 on a 
DKA attack.  
 Compliance with the treatment was interpreted as 
compliance with the recommended dose of insulin and the proper 
administration of insulin. Infection was interpreted as the instance 
of a urinary tract infection, intestinal infection, and infections 
detected by laboratory findings during the first 24 hours of stay in 
the hospital. The metabolic control was assessed based on HbA1C 
during the three months after the episode of DKA. The socio-
economic status of the family was defined based on the overall 
income of the family. 
 The team of researchers filled out questionnaires after 
assessment of the data collected from the healthcare facility. The 
analysis of the data was done by bivariate analysis. The data was 
analyzed in the IBM SPSS version 26.  
 

RESULTS 
A total of 42 patients were considered in the study after assessing 
them according to the inclusion and exclusion criteria. The basic 
characteristics of the patients have been given in table 1.  
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Table 1: Basis characteristics of the patients in the study (n=42) 

Variables Frequency  Percentage 

Gender 
Male  
Female 

 
13 
29 

 
30.95 
69.04 

Age (Years) 
0-10  
11-21 

 
6 
36 

 
14.28 
85.71 

Parent literacy level 
Illiterate 
High school level 
Degree level 

 
19 
12 
11 

 
45.23 
28.57 
26.19 

Socio-economic status 
Low 
Middle 
High 

 
10 
11 
21 

 
23.80 
26.19 
50 

Diagnosis of DM type 1 at the first 
episode of DKA 
Yes 
No 

 
 
23 
19 

 
 
54.76 
45.23 

Nutrition  
Normal  
Malnourished  

 
24 
18 

 
57.14 
42.85 

Infection 
Present 
Absent 

 
22 
20 

 
52.38 
47.61 

Metabolic control 
Good  
Poor 

 
4 
38 

 
9.52 
90.47 

Compliance with insulin therapy 
Yes 
No 

 
8 
34 

 
19.04 
80.95 

Psychological issues 
Yes  
No 

 
17 
25 

 
40.47 
59.52 

Mortality 4 9.52 

 
Table 2: Bivariate analysis of the predictor factors of DKA 

Predicting factors Non-
DKA 

DKA  OR 95% CI P-
value 

Gender 
Male  
Female 

 
8 
7 

 
5 
22 

 
2.06 
 

 
0.66-0.68 

 
0.23 

Diagnosis of DM type 1 at 
the first episode of DKA 
Yes 
No 

 
 
 
7 
8 

 
 
 
16 
11 

 
 
 
7.25 

 
 
 
2.14-
24.50 

 
 
 
0.01 

Infection 
Present  
Absent 

 
6 
9 

 
16 
11 

 
7.1 

 
2.06-
24.35 

 
0.001 

Metabolic control 
Poor 
Good 

 
2 
13 

 
2 
25 

 
2.85 

 
0.56-
14.19 

 
0.24 

Compliance to treatment 
Yes 
No 

 
 
6 
9 

 
 
2 
25 

 
 
3.82 

 
 
0.76-
19.23 

 
 
0.09 

Psychological issues 
Yes 
No 

 
7 
8 

 
10 
17 

 
2.16 

 
0.61-7.86 

 
0.09 

Socio-economic status 
Low 
Middle + High 

 
 
7 
8 

 
 
3 
24 

 
 
1.93 

 
 
0.54-7.01 

 
 
0.32 

Education of parents 
Illiterate 
Literate 

 
6 
9 

 
13 
14 

 
1.52 

 
0.52-4.85 

 
0.43 

 
Table 3: Multivariate analysis of the dependent and independent variables 

Predictors OR 95% CI P-value 

Psychological problem 1.73 0.32-9.42 0.52 

Infection 6.25 1.44-26.45 0.01 

Metabolic control 2.84 0.43-19.54 0.28 

Compliance 3.99 0.46-33.48 0.28 

Female gender 0.52 0.12-2.33 0.36 

The first diagnosis of DM type 1 on 
DKA episode 

5.33 1.44-19.54 0.011 

Infection  5.22 1.48-19.33 0.015 

 

 DKA occurred in 27 (64.29%) patients out of 42 patients. 
The relevant symptoms seen were shock, vomiting, nausea, 
abdominal pain, Kussmaul breathing, and reduced consciousness. 

The bivariate analysis showed that the infection and analysis of 
DM type 1 at the first episode of DKA, had phenomenally different 
proportions compared to other variables. The bivariate analysis is 
given in table 2. A multivariate analysis was done between 
dependent and independent variables. Table 3 shows the 
multivariate analysis. 
 

DISCUSSION 
Ketoacidosis is a complication of DM type 1 which occurs after a 
severe deficiency of insulin production in the body. The present 
study consists of 42 total patients. A total of 27 (64.29%) presented 
with DKA.The DKA incidence in patients with type 1 DM ranges 
from 13% to 80% as per the geographical condition of the country. 
The environmental effects are not clear yet. According to the study 
of Himawan et al, the incidence of DKA is more predominant in 
developing countries compared to the developed countries. They 
describe that the incidence of DKA in Jakarta was 76.9%, while 
56.7% of patients only had one episode of DKA. Overall 13.3% of 
patients presented with two episodes of DKA and 30% presented 
with three or more episodes [11]. On the other hand, the studies of 
Rewers et al and the study of Gillani et al reported 18.6% and 
44.5% incidences of DKA in DM type 1 patients [12, 13]. The 
incidence was higher in the present study due to geographical 
variation.  
 The symptoms seen in the present study were shock, 
vomiting, nausea, abdominal pain Kussmaul breathing, and 
reduced consciousness. Similar symptoms were seen in the study 
of Pulungan et al and Wolfsdorf et al [14, 15]. Identification of the 
symptoms is important for the provision of immediate and proper 
treatment so the patient can be saved from mortality.  
 A total of 4 (9.52%) patients died in the present study due to 
DKA episodes. The rate of mortality in the present study is higher 
compared to that in developed countries. However, it was similar to 
the developing countries. The mortality reported in Pakistan is 
7.5% as per the study of Naveed et al. with a considerable 
economic burden due to hospitalization [16]. 
 The present study found two important predictive factors that 
can cause DKA in patients with DM type 1. These two predictors 
are infection and detection of DM type 1 at the first episode of 
DKA. The study of Naveed et al gave similar results compared to 
our study [16]. The rationale is that the infection enhances the 
effect of glucagon, cortisol, growth hormone, and epinephrine. This 
enhancement results in an anti-insulin-like effect and leads to the 
formation of ketone bodies. The accumulation of ketone bodies 
results in DKA [17]. Also, chronic hyperglycemia decreases the 
immune function and increases the susceptibility of a person to 
attain an infection [18].  
 

CONCLUSION 
In conclusion, 64.29% of patients had DKA with type 1 DM with a 
rate of mortality of 9.52%. Diagnosis of DM type 1 at the first 
episode of DKA and infection were two significant predictors of 
DKA occurrence in such patients.  
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