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Abstract

Diabetic ketoacidosis is a common acute complication of children with type-1 diabetes. However, it can be easily
dealt at home by the patient himself, their parents or families if they have been provided good diabetes self-
management education by health educator. We conducted this study to know the mothers’ knowledge, their
perception, knowledge about symptoms of DKA in children, and their response in emergency conditions, which was
not studied previously in our region. 142 patients and their mothers were selected for this study for the duration of
one year. Data for collected from diabetes center and diabetes clinics in different hospitals. Regarding education
level of mothers, our data has demonstrated that 3.5% were illiterate, while 38% completed university level
education. 67% of them know that what is DKS, while 33% of all mothers were unaware of it. 48.6% received
information from diabetes health educator, 41% from physicians and 15% from the internet or media. 68% of the
patients had episodes of DKA previously; for this, mother’s response or action was recorded. It was found that 67%
went directly to hospital, 27% went to emergency only when the condition worsened, while 20% increased the
insulin dose. We discovered also that no one knew about sick day management. We concluded and recommended
that diabetes education is essential part of diabetes management and health education department should focus on
all aspects of diabetes self-management education in multiple group sessions to prevent DKA and its complications.

Keywords: Blood ketones; Diabetes self-management education;
Diabetic Ketoacidosis; Insulin; Mothers' knowledge; Sick day
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Introduction
Diabetes mellitus is characterized by chronic hyperglycemia

resulting from defects in insulin secretion, insulin action, or both.
Insulin is the major anabolic hormone storing all fuels during the
meals and in postprandial states. Metabolic abnormalities in
carbohydrates, lipids, and proteins result from Imbalance of insulin
action. The acuteness of symptoms is due to the type and duration of
diabetes. Some of the diabetes patients are asymptomatic especially
those with type-2 diabetes during the early years of the disease.
However, children with marked hyperglycemia with absolute insulin
deficiency may suffer from polyuria, polydipsia, polyphagia, weight
loss, and blurred vision. Uncontrolled diabetes may lead to stupor,
coma and if not treated death due to ketoacidosis or rarely from non-
ketotic hyperosmolar syndrome [1-6]. Long-term complications
affecting the eyes, the kidneys, and the cardiovascular system are the
principal cause of morbidity and mortality among diabetic subjects,
and significant health problem [7-12]. Hence, complications can be
prevented by better diabetes control [13-16].

However, normalization of glycemic control is not an easy task and
requires a team work and good education [17]. Type-1 diabetes is an
autoimmune disease; diabetic ketoacidosis (DKA) is an acute
metabolic disorder of type-1 diabetes, which is primarily characterized
by an increased presence of circulating ketone bodies, and the
development of severe ketoacidosis in the presence of prolonged
uncontrolled hyperglycemia, usually due to insulin deficiency. DKA is
more commonly seen between children and young adults with type-1
DM; especially those that are noncompliant with insulin therapy or
who present severe infection or other complications [18-20]. The
symptoms of uncontrolled diabetes that may lead to development of
DKA are typically of short duration and include polyuria, polydipsia,
polyphagia, weight loss, vomiting, abdominal pain and ultimately
acidotic coma; rare complications of severe DKA includes cerebral
edema [21-25]

Diabetes self-management education (DSME) is an important
aspect of diabetes management. It has been shown that education and
diabetes self-awareness improves the glycemic control and quality of
life, especially in type-1 children [26-28]. Furthermore, mothers’
knowledge is also important for the pediatric diabetes management.
Well educated mothers can manage their children well as compared to
non-educated one [29]. Sick day management is also part of diabetes
education. There is research evidence that poorly controlled diabetic
subjects may have impaired leukocyte function, and resulting in
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impaired immunity and increased susceptibility to infection. Under
any metabolically stressed conditions, or insulin resistance, insulin
dose should be increased with hydration as well. Most of the patients
ignore this issue and may go in impending DKA, and thereafter full
clinical DKA.

If pediatric mothers are well educated for diabetes, they can manage
stress conditions at home by the rule of sick day management,
recognizing signs and symptoms of DKA, increasing insulin dose and
hydration, before reaching to emergency department; this has been
shown to reduce DKA complications.

Hence, we conducted this research to study the mothers’ knowledge,
their perception, knowledge about symptoms of DKA in children, and
their response in emergency conditions, which was not studied
previously in our region.

Methods
The study was conducted in Diabetic Center at Aseer hospital,

diabetic clinics in Abha maternity hospital, and diabetic clinics in
khamis mushayt maternity hospital. These are largest tertiary care
centers for diabetes in Ministry of Health and receiving patients from
whole Aseer Region. Study duration was one year, commencing from
April 2017 until May 2017.

This is cross-sectional study, was on Mothers of children with type-1
diabetes. We included all pediatric type-1 DM patients who were in
follow up in respective clinics and their mothers. Adult diabetic
patients were excluded from this study.

Overall, 142 pediatric diabetic patients and their mothers were
selected for this study. Questionnaire was developed in Arabic
Language and was then translated in English for further study and
statistical analysis.

Statistical package for social sciences (SPSS) was used for data entry
and analysis. Data were summarized as frequencies and percentages.

Results
Table 1 demonstrates mother’s age, ranging from 20 and up to more

than 40 years. The results of the table indicate that most of age group
was between 36-40 years (31%), and the lowest age group was between
20-25 years (5%)

Age in years Numbers (%)

20-25 7 (5)

26-30 23 (16)

31-35 37 (26)

36-40 44 (31)

>40 31 (22)

Table 1: Mothers’ age.

Table 2 demonstrates education level of mother. 3.5 % were illiterate,
while 38% completed university level education. Table 3 categorizes the
age of pediatric diabetic patients. 2 % were between one to two years of
age. Maximum numbers were observed between 7 to 12 years of age
(55%).

Educational level Number (%)

Illiterate 5 (3.5)

Primary School 27 (19)

Middle School 22 (15.5)

Secondary School 34 (24)

University level 54 (38)

Table 2: Education level of mother.

Age in years Numbers (%)

<1 years-2 years 3 (2)

2 years-6 years 34 (24)

7 years-12 years 78 (55)

13 years-15 years 27 (19)

Table 3: Age of pediatric diabetic patient.

Table 4 demonstrates answer for the question regarding DKA; while
Table 5 demonstrates mother’s knowledge and perception regarding
DKA. 67% responded that they know about DKA. However, 33 %
responded that they do not know about DKA.

Answer Numbers (%)

Yes 96 (67)

No 46 (33)

Table 4: Do you know what DKA is?

What is DKA? Numbers (%)

High levels of acid in blood and urine 28 (19.7)

One of the complications of diabetes due to high blood
sugar

41 (28.8)

High sugar with dryness, abdominal and exhaustion 30 (21)

Blood acidity 14 (10)

High blood sugar 10 (7)

I do not know 12 (8.5)

Acidity in the blood due high blood sugar 7 (5)

Table 5: If Answer is yes (for Table 4), then knowledge and perception
of mothers about DKA.

Similarly, Tables 6-9 demonstrates answers to the questions
regarding previous history source of information, hospitalization with
DKA, signs with symptoms observed before the emergency
hospitalization, and mothers’ response or action while they observed
the emergence DKA condition. Maximum number of mothers got the
knowledge from diabetes health educators and physicians (48.6% and
41%, respectively). Only 10.4 % receive this knowledge from internet
or media (news from television). 68% of the patients experience DKA
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with hospital admissions previously, with frequent symptoms of
abdominal pain and vomiting (42% and 21%, respectively). 14%
developed rapid breathing and 2% experienced coma (Table 8). Table 9
demonstrates mothers’ action or response of DKA as emergency
condition. 67% went to emergency directly, 19% delayed until the
condition worsen, and only 14% increased the dose.

Source of information of DKA Numbers (%)

Diabetes health Educator 69 (48.6)

Physician (Diabetologist /Endocrinologist) 58 (41)

Electronic Media/Internet 15 (10.4)

Table 6: Source of information for DKA.

Answer Numbers (%)

Yes 97 (68)

No 45 (32)

Table 7: Previous history of DKA with hospitalization?

Signs and Symptoms of DKA? Numbers (%)

Abdominal pain 60 (42)

Vomiting 30 (21)

rapid breathing 20 (14)

All of the above 29 (21)

Coma 3 (2)

Table 8: If positive history of DKA, then what were the signs and
symptoms.

Mothers response Numbers (%)

Directly went to the emergency 95 (67)

I did not go to the emergency until his condition worsened 27 (19)

Increase the dose of insulin 20 (14)

Table 9: Mothers’ response and action after recognition.

Discussion
DKA is a medical emergency and life-threatening condition; and if

not recognized early, with early management in emergency
department, may lead to serious complications.

Illness and stress increases ketone bodies (acetoacetate, beta-
hydroxybutyrate, and acetone) production due to inadequate insulin
levels. Hence there are increased insulin requirements during the
incubation period of an infection before the onset of the illness. Failure
to increase the dose during illness may predispose to impending DKA.
Furthermore, due to insulin resistance, the increased need for insulin
may persist for a few days after the illness or infection has subsided.
Pediatric type-1 diabetic patients are especially susceptible to these
metabolic conditions. During this period, mothers of pediatric type-1
diabetics should pay special attention focusing diabetes management

at home with increased insulin dose and hydration. Hence,
hyperglycemia crisis and development of DKA can be prevented by
good diabetes education, for both the patient and mother [30-32].
Furthermore, visits to diabetes educator with family involvement is
essential for better diabetes understanding and home management of
diabetes [33,34]. To assess the patient or their parents’ knowledge is an
important aspect of diabetes health education or DSME [35,36] .
Additionally, at the patient first visit, physician and diabetes health
educator should counsel the patient regarding diabetes medications,
including oral agents and insulin, diabetes acute and chronic
complications and sick day management [37,38]. Hence, DKA is
preventable if the family and the patient are well educated, especially
for the newly diagnosed pediatric type-1 diabetics [39,40]. This can
only be achieved by recording and developing questionnaire which can
assess mothers’ or the patients’ knowledge in different societies and
among different ethnic groups with different cultures [41].

Current research was conducted to assess knowledge pediatric
type-1 diabetic mothers and their attitude, understanding, depth of
knowledge and their action or responses during the emergency
conditions when DKA initiates. This was not studied previously in our
Aseer Region. It is very important to recognize emergency condition
when it initiates such as impending DKA, when it can be managed
easily at home, if metabolic conditions remain stable.

Our data has shown that 3.5% mothers were illiterate, while 38%
mothers completed university level education. However, 46% patients
(33%) responded that they do not know what is DKA. This was
alarming figure and requires DSME at national levels in Saudi Arabia.
According to table-5, overall 34.7% responded that DKA involves
blood acidity (high levels ketone bodies with pH<7.3 mol/L).
Remaining 65.3% gave different responses, indicating their
unawareness of the severity of DKA. Regarding the source of
information (Table 6), our data also demonstrated that overall 127
patients (89.6%) got general diabetes education and regarding DKA
from diabetes educators and physicians. Although media and internet
can play an important role, however, role of physicians and educators
is important in DSME. Regarding Tables 7 and 8, it was observed that
68% of children had previously DKA with hospital admission; and 42%
demonstrated abdominal pain, 21 % vomiting, with 14%
demonstrating acidotic and rapid breathing.

One of the alarming facts was discovered while questioning the
mothers regarding their emergency actions or responses. Only 14%
increased the dose during impending DKA. Hence, we recommend
diabetes educators to educate pediatric patients, their mothers and
families regarding “sick day management”, which not only includes
increasing the dose of insulin, but also increased intake of fluids during
the illness, infections or other stress related conditions.

It has been demonstrated that hyperglycemia, fever, excessive
glycosuria and ketonuria increase fluid losses which must be replaced
quickly and spontaneously to prevent dehydration. Fluids should also
contain water with salt if there are ongoing losses of fluids such as
vomiting or diarrhea. Additionally, in the presence of loss of appetite
or decreased blood glucose below approximately 10 mmol/L (180 mg/
dl), sugar-containing fluids should also be considered to avoid
starvation ketosis.

Diabetes Educators must inform that during the illness never stop
insulin, may increase the insulin dose depending on SMBG, more
frequent monitoring of blood glucose and ketones. And if symptoms
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persist, or ketones become significantly positive, then emergency visit
is essential to prevent further complications of DKA.

Sick day management reduces worsening of DKA with reduced
hospital or emergency department visits. Sick day management also
involves with frequent self-monitoring of blood glucose (SMBG) and
blood (beta-hydroxybutyrate) or urine ketone testing [42-47]. Diabetes
educators should focus on all aspects of diabetes management on each
visit, and to follow and assessment up periodically.

Conclusion and Recommendations
Our data has demonstrated that although mothers of pediatric

type-1 diabetic children have the knowledge of DKA, however they
need further education from the diabetes health educators and
diabetes care team as most of them do not know about the sick day
management.

The diabetes care team and health educators should provide clear
guidance to patients and families on how to manage diabetes during
sick days or illnesses to avoid the complications of ketoacidosis,
uncontrolled or symptomatic hyperglycemia, hypoglycemia and
dehydration, never stop insulin, and the insulin dose may need to be
increased or decreased and adjusted according to SMBG.

A multidisciplinary team approach with arrangement of group
education at tertiary care diabetes centers of Aseer Region of Saudi
Arabia is required for better understanding type-1 DKA and its
prevention to reduce economic burden.

Insulin pump would be a better option for pediatric type-1 diabetics
with recurrent DKA and uncontrolled diabetes. It is recommended
using evidence based guidelines for the better management of diabetes
[48-54].
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