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ABSTRACT 
 

Background: Diabetic ketoacidosis (DKA) is a common emergency and life-threatening illness. 
Also, if not detected early, early treatment in the emergency room can cause serious complications. 
The goal of managing type 1 diabetes is to maintain the correct levels of blood sugar, glycated 
hemoglobin (HbA1c), blood pressure, lipid levels, and body weight while avoiding hypoglycemia. 
Treatment of type 1 diabetes requires proper insulin treatment, proper nutrition, physical activity, 
preventive education, and patient self-care Objective: The purpose of this study is to determine 
parental perceptions of DKA symptoms in children with type 1 diabetes in the Northern Region of 
Saudi Arabia.  
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Methods: In the Northern Region of Saudi Arabia, a cross-sectional study was conducted from 
November 2020 to May 2021 among parents with diabetic children at the Diabetes Center in the 
Northern Region of Saudi Arabia using a pre-designed online questionnaire distributed on social 
media web-sites to collect data.  Data was analyzed by using statistical package for the social 
sciences (SPSS, version 23) and results was presented by tabular and graphical presentation 
according to the study objectives. 
Results: only 42.9% of our participants responded that they have good knowledge about DKA. 
19.2% thought it only occurs in children. 43.3% of our participants knew that DKA is a complication 
of diabetes due to hyperglycemia. Regarding the source of information about DKA among our 
participants, our data demonstrated that only 22.9% of our participants got their information about 
DKA from the doctors, and 31.8% of the participants had the internet as their source of information 
regarding DKA. In the current study, 14% of the participants said that they had a child had DKA at 
least one, and 91.6% of them were admitted to the hospital. There was a significant relation with 
gender, age of the parent, and educational level, while it showed insignificant relation with marital 
status. 
Conclusion: In conclusion, knowledge of most of parents of diabetic children about diabetic 
ketoacidosis is poor. Their main knowledge source is not trustful or adequate. Their main 
knowledge source is not trustful or adequate. Therefore, we recommend policy makers to held 
health education to parents and/or caregivers of type 1 diabetic children regarding all aspects of 
DKA. It must be properly achieved in a structured manner based on a general outline that should 
include education at the onset of treatment and then repeated based upon an annual assessment 
of patients’ training needs or upon their own request. Areas of poor knowledge related to diabetes 
and diabetic ketoacidosis should be emphasized during health education sessions. 
 

 

Keywords: Knowledge; parents; type I diabetes; diabetic children; diabetic ketoacidosis. 
 

1. INTRODUCTION 
 

Diabetic ketoacidosis (DKA) is the most common 
cause of death and morbidity in diabetic children 
(T1D) [1]. The description of ketoacidosis varies 
from person to person. Doctors often use 
ketoacidosis to describe the severity of the 
condition, while others use it as a synonym for 
coma. The three components of hyperglycemia, 
acidosis, and ketoacidosis are the hallmarks of 
ketoacidosis [2].  The prevalence of DKA varies. 
Infections, insulin deficiency, inadequate insulin 
intake, and recently diagnosed diabetes are both 
risk factors for DKA. Almost a quarter of all 
ketoacidosis cases occur at the onset of diabetes 
[3].  
 

The goal of managing type 1 diabetes is to 
maintain the correct levels of blood sugar, 
glycated hemoglobin (HbA1c), blood pressure, 
lipid levels, and body weight while avoiding 
hypoglycemia. Treatment of type 1 diabetes 
requires proper insulin treatment, proper 
nutrition, physical activity, preventive education, 
and patient self-care [4]. The diverse physical, 
developmental, and emotional needs of children 
and their families require intensive treatment to 
achieve the best long-term results [5]. The 
clinical manifestations of DKA usually progress 
rapidly within 24 hours. Some signs, such as 
polyuria, polydipsia, and weight loss, may appear 

days before DKA begins. Vomiting and 
abdominal pain are common early symptoms [6]. 
Parental expertise is also essential for the 
treatment of childhood diabetes. Well-educated 
parents train their children better, as opposed to 
uneducated parents [7]. If the child's parents are 
well-educated about diabetes, follow the 
principles of the day of illness by identifying signs 
and symptoms of DKA, increasing insulin doses, 
and increasing fluid intake before going to the 
emergency room. You need to be treated at 
home. This has been shown to minimize DKA 
complications. Newly diagnosed children with 
DKA require short-term hospitalization to control 
associated metabolic disorders and initiate 
insulin therapy [8].  

 
A cross-sectional study was conducted on 385 
parents of T1DM children to assess the parental 
knowledge of type 1 diabetic (T1DM) children 
with diabetic ketoacidosis. 37.9% of parents had 
little knowledge of DKA. The greatest lack of 
knowledge was about the normal range of fasting 
and postprandial blood glucose levels, the 
causes of DKA, the normal range of HbA1c, and 
when a child should see a doctor. Little 
knowledge of parents was associated with being 
a father, over 40 years old, poorly educated, 
unemployed, and earning less than 5000 SR per 
month [9].  
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In another study in the Aseer region of Saudi 
Arabia, learning about mothers’ knowledge, 
awareness, children's knowledge of DKA 
symptoms, and how to respond to emergencies, 
67% of parents know what DKS is. I understand. 
Diabetes health educators provided information 
to 48.6%, doctors provided information to 41%, 
and the internet or media provided information to 
15%. 68% of patients had previously had 
episodes of DKA. A maternal reaction or 
intervention was reported. It was found that 67% 
went directly to the hospital, 27% were in an 
emergency only when the situation worsened, 
and 20% increased their insulin dose [10]. 
 

1.1 Objective 
 
The aim of this study is to determine the 
awareness of parents regarding the DKA 
symptoms in their children with type1 DM 
in the Northern region, Saudi Arabia. 
  

2. METHODOLOGY 
 
2.1 Study Design, Setting 
 

A cross-sectional study conducted in the 
northern region, Saudi Arabia during the 
period from 1 October to 30 November 
2021 on the parents accompanying their diabetic 
children 6- 14 years old to the Diabetes 
Centers of northern region, Saudi Arabia. 
 

2.2 Sample Size 
 

The sample size was calculated by using sample 
size equation through the following formula  
 

(N=(Zα)2 × ([p(1-p)]/d2) 
 

Where: 
n = estimated sample size. 
Zα at 5% level of significance = 1.96 
d = level of precision and is estimated to be 0.05 
p = High awareness levels in two previous 
studies (30%). 
 

Actual sample size = (Primary sample size × 
design effect (estimated to be 1.5) considering 
target population more than 10 000, and study 
power 95%. 
So, the calculated minimum sample size was: 
 

n = (1.96)2 X 0.50 X 0.50/(0.05)2  = 384  
 
After adding 10% to guard against the 
incomplete questionnaires, the sample size will 
be 420 participants. 

2.3 Inclusion Criteria and Exclusion 
Criteria 

 
The study included all Saudi parents of diabetic 
children, who aged between 18 and 60 years 
were included in the study. Non-Saudi subjects, 
older than 60 or younger than 18 years, were 
excluded. 
 

2.4 Data Collection 
 
Data was collected using online disseminated 
questionnaire, which was sent to 
the general population of the northern area 
through the social media as WhatsApp, tweeters 
and Facebook and filling the questionnaire and 
awareness data was obtained. The questionnaire 
included questions about sociodemographic 
characters of participants such as (age, marital 
status, educational level, working status), 
questions about the awareness about awareness 
of parents regarding the DKA symptoms in their 
children with type1 DM such as (definition of 
diabetic ketoacidosis, diabetic ketoacidosis a 
complication of diabetes due to high blood sugar, 
the source of your information on diabetic 
ketoacidosis, maintaining a regular blood glucose 
level prevents diabetic ketoacidosis, diabetic 
ketoacidosis is dangerous and potentially fatal, 
diabetic ketoacidosis only occurs in young 
people, and having any children had diabetic 
ketoacidosis before. 

 
2.5 Pilot Study 
 
A pilot study was conducted on 20 respondents 
before the beginning of the study period to 
determine the applicability and adequacy of the 
questionnaire, further additional modifications 
was done after testing, and the questionnaire 
was re-administered. 

 
2.6 Data Management 
 
Data was analyzed by using statistical package 
for the social sciences (SPSS, version 23) and 
results was presented by tabular and graphical 
presentation according to the study objectives.  
 

 3. RESULTS 
 

Table (1) shows the socio-demographic 
characteristics of the participants. Our 
participants were 37.5% males and 62.5% 
females. 32% of the respondents were between 
31 – 40 years old, 28.5% were between 41 – 50 
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years old, and only 6.4% were more than 60 
years old. 55.3% had university degree and 
88.2% were married. 
 

Table (2) shows the awareness of the 
participants about diabetic ketoacidosis (DKA), 
only 42.9% of our participants responded that 
they have good knowledge about DKA. 19.2% 
thought it only occurs in children. 43.3% of our 
participants knew that DKA is a complication of 
diabetes due to hyperglycemia. Regarding the 
source of information about DKA among our 
participants, our data demonstrated that only 
22.9% of our participants got their information 
about DKA from the doctors, and 31.8% of the 
participants had the internet as their source of 
information regarding DKA. In the current study, 
14% of the participants said that they had a child 
had DKA at least one, and 91.6% of them were 
admitted to the hospital. 
 

Table (3): Illustrates the relation between 
knowledge about DKA with sociodemographic 
characteristics of participants. It shows a 
significant relation with gender, age of the parent, 
and educational level, while it showed 
insignificant relation with marital                            
status. 

4. DISCUSSION 
 
DKA is one of the most common medical 
emergencies and life-threatening condition; 
specially if not recognized early, with early 
management in emergency department, may 
lead to grave complications. Pediatric type-1 
diabetic patients are especially vulnerable to 
such metabolic conditions. During this period, 
mothers of pediatric type-1 diabetics should pay 
special attention focusing management of 
diabetes at home with increased hydration and 
insulin dose. Hence, hyperglycemic crisis and 
development of DKA can be prevented by good 
education about diabetes, for both the patient 
and parents [11,12]. 

 
Despite the progress in diagnosis and treatment 
of type 1 diabetes, diabetic ketoacidosis (DKA) is 
still one of most serious clinical problems. Many 
reports on the incidence of diabetic ketoacidosis 
(DKA) in Saudi Arabia at the onset of type 1 
diabetes mellitus (T1DM) in children have been 
published recently. Large number of cases was 
reported in many diverse previous studies. A new 
large retrospective chart review was conducted 
during the period 2005-2015 studied the initial  

 
Table 1. Sociodemographic characteristics of participants (n=515) 

 

Parameter No. Percent 

Gender ● Male 193 37.5 

● Female 322 62.5 

Age of the parent who filled out the 
questionnaire 

● 20 - 30 years old 84 16.3 

● 31 - 40 years old 165 32.0 

● 41 – 50 years old 147 28.5 

● 51 - 60 years old 86 16.7 

● More than 60 33 6.4 

Marital status ● married 454 88.2 

● divorced 38 7.4 

● widow 23 4.5 

Education level ● uneducated 14 2.7 

● primary 33 6.4 

● middle 38 7.4 

● secondary 145 28.2 

● University and above 285 55.3 
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Table 2. Knowledge of participants (n=515) 
 

Parameter No. Percent 

Having good knowledge about diabetic ketoacidosis for diabetics ● Yes 221 42.9 

● No 294 57.1 

Diabetic ketoacidosis a complication of diabetes due to hyperglycemia 

 

● Yes 223 43.3 

● No 36 7.0 

● I don't know 256 49.7 

Source of information about diabetic ketoacidosis 

 

● Internet 164 31.8 

● friends 84 16.3 

● the doctor 118 22.9 

● relatives 76 14.7 

● A pharmacist 23 4.4 

● All of the above 162 31.4 

Maintaining a regular blood glucose level protects against diabetic 
ketoacidosis 

 

● Yes 316 61.4 

● No 23 4.5 

● I don't know 176 34.2 

Diabetic ketoacidosis is dangerous and may cause death 

 

● Yes 236 45.8 

● No 40 7.8 

● I don't know 239 46.4 

Diabetic ketoacidosis only occurs in young  

 

● Yes 99 19.2 

● No 186 36.1 

● I don't know 230 44.7 

Symptoms of diabetic ketoacidosis 

 

● Dizziness 227 44.1 

● Abdominal pain 172 33.3 

● vomiting 144 27.9 

● Blurred vision 138 26.7 

● Unconsciousness 162 31.4 

● Rapid and deep breathing 127 24.6 

One of your children ever had diabetic ketoacidosis ● Yes 72 14.0 

● No 443 86.0 

If the answer is yes, was he detained in the hospital ● Yes 66 91.6 

● No 249 345.8 
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Right thing to do if one of your children has diabetic ketoacidosis and 
has symptoms 

 

● Call an ambulance immediately 357 69.3 

● Give him an extra dose of insulin 64 12.4 

● Give him juice or something that 
contains sugar 

61 11.8 

● I do not know 31 6.0 

● Other 81 15.7 

From your point of view, there is enough awareness in your city about 
diabetic ketoacidosis and the correct action regarding it 

● Yes 80 15.5 

● No 275 53.4 

● I don't know 160 31.1 
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Table 3. Illustrates the relation between knowledge about DKA with sociodemographic 
characteristics of participants 

 

 Good knowledge about DKA Total 
(N=515) 

P 
value Yes No 

Gender Male 62 131 193 0.001 
28.1% 44.6% 37.5% 

Female 159 163 322 
71.9% 55.4% 62.5% 

Age of the parent who 
filled out the 
questionnaire 
 

20 - 30 
years old 
 

39 45 84 0.010 
17.6% 15.3% 16.3% 

31 - 40 
years old 
 

79 86 165 
35.7% 29.3% 32.0% 

41 – 50 
years old 
 

65 82 147 
29.4% 27.9% 28.5% 

51 - 60 
years old 
 

33 53 86 
14.9% 18.0% 16.7% 

More than 
60 
 

5 28 33 
2.3% 9.5% 6.4% 

Marital status married 201 253 454 0.228 
91.0% 86.1% 88.2% 

divorced 12 26 38 
5.4% 8.8% 7.4% 

widow 8 15 23 
3.6% 5.1% 4.5% 

Education level uneducated 3 11 14 0.020 
1.4% 3.7% 2.7% 

primary 13 20 33 
5.9% 6.8% 6.4% 

middle 15 23 38 
6.8% 7.8% 7.4% 

secondary 50 95 145 
22.6% 32.3% 28.2% 

University 
and above 

140 145 285 
63.3% 49.3% 55.3% 

 

DKA incidence at King Abdulaziz Medical City - 
Jeddah. They have found that the incidence of 
DKA among those who are newly diagnosed as 
T1DM pediatric patients was 37.8%, which is a 
high percentage [13]. 
 
The aim of the study was to describe the 
awareness level of the parents regarding the 
DKA symptoms in their children with type1 DM in 
Aseer region, Saudi Arabia. 
 

Despite DKA is a serious emergency condition 
which needs a very fast and good emergency 
behavior from the relatives and a good general 
background about such a case, health education 
of the relatives about DKA is very essential for 
better management of diabetes at home [14,15]. 

To evaluate the patient or their parents’ 
knowledge is an important aspect of diabetes 
health education [16,17]. 

 
In this study, our participants were 37.5% males 
and 62.5% females, only 42.9% of our 
participants responded that they have knowledge 
about DKA. This was alarming sign and requires 
many programs of health education about DKA 
at national levels in Saudi Arabia. This 
percentage is less than that was recorded by 
Abdullah Othman. Et al. in the same region in 
2018 [18], 2.7% of their total participant were 
illiterate, while 55.3% mothers completed 
university level education. However, 57.1% 
reported that they do not know what is DKA. 
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These results may shows that there is no 
important relationship between educational level 
and knowledge level of the parents about DKA. 
 

Manal Ali Alhomood. et al. [19], showed that 
participant parents of type1 diabetic children had 
suboptimal knowledge regarding diabetes and 
diabetic ketoacidosis. About half of parents had 
good knowledge.  

 
Their main knowledge deficits were related to 
complications of diabetes, symptoms, enough 
awareness, there is only19.2% thought it only 
occurs in children, however, 43.3% of our 
participants knew that DKA is a complication of 
diabetes due to hyperglycemia.  
 
Regarding the source of information in table-2, 
our data also demonstrated that 31.8% got 
information from internet and 22.9% of them from 
doctors as a source of information regarding 
DKA. Although media and internet can play an 
important role, however, role of physicians and 
educators should be more specific and important, 
this is in contrary with Abdullah Othman. Et al.s' 
results. 
 
In the current study, 14% of the participants said 
that they had a child had DKA at least one. This 
is unlike the results of another previous studies. 
[19] They have found that almost two-thirds of 
diabetic children were previously hospitalized for 
the complications of diabetes, mostly several 
times. However, this finding is in harmony with 
the results obtained in Nigeria, by Onyiriukaet al. 
[20], they have reported that about three-quarters 
of type1 diabetic pediatric patients had presented 
with diabetic ketoacidosis. 
 
On the other hand, Al-Hayek et al. [21], in Saudi 
Arabia, found that almost all their adolescent 
type 1 diabetic patients had experienced diabetic 
ketoacidosis, while only 54.4% of them 
experienced one episode, 5.8% had three 
episodes of ketoacidosis or more, and 39.8% 
had two episodes. 
 

Also Zhong et al. [22] found that recurrent 
diabetic ketoacidosis accounted for a significant 
portion of the hospitalizations, mainly for type 1 
diabetes. Jefferies et al. [23] stated that, 
worldwide, 12.7–80% of type 1 diabetic patients 
present with diabetic ketoacidosis as their first 
presentation of diabetes. 
 

Previous similar study [24] found that improved 
parents' knowledge about diabetes and its 
complications is the basis for better control of 

type 1 diabetic patients; especially children; and 
is associated with decreased risk of 
complications comprising DKA. 
 

Diabetes educators should focus on all aspects 
of diabetes management parameters on each 
visit, and to follow as well as assessment up 
periodically. 
 
Diabetes Educators should inform that during the 
illness never stop insulin therapy, may rise the 
insulin dose depending on SMBG, diet control as 
well as frequent self-monitoring of blood glucose 
level and ketones. And if symptoms persist, or 
ketones become significant positive, then 
emergency call is essential to prevent further 
complications of DKA. [25, 26]. 
 

Rosenbauer et al. [27] reported significant 
improvement in metabolic control and a 
simultaneous reduction in hypoglycemic events 
among type 1 diabetic patients (children and 
adolescents). They explained that this 
improvement was achieved not only due to the 
application of modern therapy methods, but also 
due to improved education methods for both  
patients and their families and also Vellanki et al. 
[28],  stated that the prevention programs aiming 
at providing education of parents, pediatricians, 
and personnel at primary and secondary schools 
to distinguish symptoms of diabetic ketoacidosis 
resulted in a significant reduction in the number 
of cases of children presenting with diabetic 
ketoacidosis at initial diagnosis of diabetes. 
 

5. CONCLUSION AND RECOMMENDA- 
TION 

 

In conclusion, knowledge of most of parents of 
diabetic children about diabetic ketoacidosis is 
poor. Their main knowledge source is not trustful 
or adequate. Therefore, we recommend policy 
makers to held health education to parents 
and/or caregivers of type 1 diabetic children 
regarding all aspects of DKA. It must be properly 
achieved in a structured manner based on a 
general outline that should include education at 
the onset of treatment and then repeated based 
upon an annual assessment of patients’ training 
needs or upon their own request. Areas of poor 
knowledge related to diabetes and diabetic 
ketoacidosis should be emphasized during health 
education sessions. 
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