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ABSTRACT

Objective: To determine the precipitating risk factors for diabetic ketoacidosis (DKA) from medical
and social points of view as well as risk of prolonged hospital stay.

Methods: Forty-eight patients were admitted to Basrah Maternity and Child Hospita! for DKA. Over
a 2 years period; September 2001 through to September 2003. Patient's age, sex and family
socioeconomic status were identified. Duration of hospital stay was examined, prolonged duration
of stay was defined as 2 7days.

Results: Forty eight patients with DKA, their ages ranged between 1 and 15 years, with a male to a
female ratio 1.3:1.

More than half of the children (58.4%) were males and (60.5%) were from low socia! status. Poor
compliance to continue the treatment and infections were the most common precipitating factors,
being responsible for 54.2% and 25% of cases of DKA respectively. :

Children with prolonged hospital stay were significantly found to be of younger age and of low
socioeconomic status.

Conclusions: DKA is still a commonly seen complication; it can be the presenting feature of
diabetes. Poor compliance and inadequate treatment are the leading precipitating factors in our
patients.
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rior to the discovery of insulin in

1921, children with type 1 diabetes

inevitably die of diabetic ketoacidosis
(DKA). Despite major advances in the care of
diabetes, DKA remains a leading cause of
hospitalization and the leading cause of death
and morbidity m chlldren and adolescent with
type1 diabetes!"*¥. Unfortunately, there is no
evidence of a decrease in case fatality below
1-2% achieved by the early 1970s, cdespite
improvement in fluid and |nsul|n therapy and
more careful monitoring™®®. Between 20%
and 30% of cases occur in patients with
newly diagnosed diabetes, while the
incidence among known diabetics is between
3 and 8 episodes per 1000 patients per
vear®®”. Recurrent DKA in established
patient had been reduced in frequency by the
intervention of multidisciplinary teams ®
Thus, a major goal of diabetes management
is to prevent DKA and its complication by a
high index of suspicion with early symptoms
of diabetes and close supervision of
established patients. Correction of
ketoacidosis is the primary concern with DKA,
but good management requires yet other
steps. Once the patient's condition is stable,
a search should be made for precnpltatlng
causes; so recurrence can be avoided®. In
developed countries, the precipitating factors
are well known, but information on these from
developlng countries has been generally
poor‘ Social class, cultural and economic
sfaluses are \mportan& preC\p\\at\ng factors
adversely affecting DKA®
The Aim of this study was to determine the
precipitating factors from medical and social
points of view as well as the risk of prolonged
hospital stay.

Table(1): Patients Characteristics (No.=48).

PATIENTS AND METHODS

All patients admitted to Basrah Maternity and
Childhood hospital with the diagnosis of
diabetic ketoacidosis (DKA), over a 2 years
period; September 2001 through to
September 2003, were included in the study.
The diagnosis of DKA was established on the
following criteria; hyperglycemia
(>12mmol/L.), ketonuria, dehydration with
metabolic acidosis and concurrent symptoms
consistent with DKA such as polyuria,
polydipsia, vomltlng, abdominal pain and
rapid breathlng

Their clinical presentation, laboratory
parameters, and mode of therapy with final
outcome were compiled and evaluated. The
mean precipitating factors for DKA were
determined including data regarding social
history and status of dlabet!c education from
well written records®'®'). The children were
classified into Low (n= 29) and Middle (n=19)
socioeconomic status according to the
occupation and educational level of the head
of the household, who was usuaily the
father'®.  The unemployed fathers  with
primary school education were considered to
be of low socioeconomic status while those
employed with secondary school education
were considered as of middle socioeconomic
status. Prolonged hospital stay was deﬁned
as duration of hospital stay 2 7 days'. All
patients were admitted to the emergency
department and standard treatments of DKA
were followed. This included intravenous
fluid, intravenous regular insulin and
antibiotics whenever indicated.

Statistical analysis was carried out. To find
the significance of the dlfferences between
proportions Chi-square test’ was used.
Results were considered significant if the P
value is < 0.05.

Characteristic No. (%)
Age in years
<10 22 (45.8)
>10 26 (54.2)
Sex
Male 28 (58.4)
Female 20 (41.8)
Sociceconomic status 19 (39.5)
Middle 29 (60.5)
Low
Known cases of DM* 38 (79.2)
First presentation of DM 10 (20.8)
No° of DKA® episodes
1 32 (66.7)
22 16 (33.3)

*DM=Diabetes Mellitus, ° No.=Number,
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Table(2): Precipitating factors in diabetic ketoacidosis.

Factor No. (%)
Poor compliance and inadequate treatment 26 (54.2)
Upper respiratory tract infection 6 (13)
Pneumonia 2 (4)
Gastro enteritis 1 2)
Urinary tract infection 1 (2}
Others 2 4)
First presentation of DM 10 (20.8)
Total 48 ~(100)
RESULTS during their follow-up in the diabetic clinics,

Forty eight patients were included in the
study (28 males and 20 females) with a male
to female ratio 1.3:1, their ages ranged
between 1 and 15 years. Twenty six patients
(54.2%) were above the age of 10 years, 29
patients (60.5%) from low social status, 38
patients were known cases of type 1 diabetes
mellitus (DM). Thirty-two patients had only
one admission with DKA, while in sixteen
patients it was more than one episode,
(table1).

Poor compliance and inadequate treatment
were the main precipitating factors in 26
cases (54.2%). Infection was the second
most common precipitating factor accounting
for DKA in 12 patients (25%). In 10 out of 48
patients (20.8%) DKA was the first
manifestation of DM. (table2).

Patients were divided into those with or
without a prolonged hospital stay (2 7 days).
There were 28 children who had duration of
hospital stay < one week and 20 children with
prolonged duration of hospital stay. Children
with prolonged hospital stay were significantly
younger (P value =0.0045) and of low social
class (P value =0.0032), (table3).

There was one death (2%) in our study group
due to gram negative septicemia precipitating
DKA. Lack of awareness of a disease
contributed to poor control of blood glucose.
Only 6 patients (12.5%) had regular blood
glucose monitoring, as a consequence of
which blood glucose levels were controlied

Table (3): Risk factors for prolonged hospital stay.

whereas 24 patients (50%) had no home
blood glucose monitoring with repeatedly high
blood levels during follow up. Eighteen
patients (37.5%) were lost to follow up after
discharge.

DISCUSSION

Diabetes mellitus (DM) is the second most
common chronic disease of childhood
(second to asthma)'®. The prevalence has
been estimated to be 120 cases per 100000
population among children < 14 years of
age“s’, with  an annual incidence of
approximately 20 new cases per 100000
children per year. There are approximately 4
hospital admissions/100000 children/year for
DKA in the United States. One study reported
that after an initial diagnosis of DM in children
aged 8 to 13 years, 25% were re-
hospitalized within 2 to 5 years''”. DKA was
the most common reason for
rehospitalization'®. The cost of care of a
child with diabetes is high. Even families with
health insurance can incur large out-of-pocket
expenses for treatment of a child with
diabetes. In one study of the financial impact
of DM, 17% of families were found to have
out-of-pocket expenses >10% of their
household income. Therefore, poor families
and families without insurance may have to
make difficult choices between paying for
health care expenses and other family needs.

Factors No. of <1 week (No.=28) 21 week(No.=20) P-value
cases No. (%) No. (%) (¢ test)
Age(year)
10 22 8 (36.4) 14 (63.6) P=0.0045
>10 26 20 (77)_ 6 (23) (S)
Sex
Male 28 17 (65) 11 (33) P=0.7710
Female 20 11 (60) 9 (40) __(NS)
Social status
Middle 19 16 (84) 3 (16) P=0.0032
Low 29 12 41 17 (59) (S)
No. of DKA
\ episode
1 32 19 (59) 13 (41) P=0.,8360
; 22 16 9 (56) 7 (44) ~__(NS)
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In this study DKA patients were presented
as the first manifestation of DM in 20.8% of
cases, a finding consistent with other
studies""#*'® Our study revealed poor
compliance and inadequate therapy as the
main precipitating factors of DKA in 54.2%,
this is in similarity to other studies carried out
in the neighboring Arab countries®?**" and
to that seen in urban-Africans-
Americans?*?), The high percentage of non-
compliance in this study is probably
multifactorial; lack of patients and family
medical education and awareness of the
disease and failure to comply with diet and
therapy. Lack of supply from the hospital and
the high cost of insulin therapy poses a
financial burden on our patients who are from
low socioeconomic class. To overcome this
situation they either decrease the dose of
insulin or discontinue it altogether ieaving
them at risk for DKA, Lack of health
education and dominance of wrong belief
especially regarding insulin also adversely
affect diabetes control. There is still a general
reluctance to accept insulin therapy among
patients needing it; they often prefer to use
local remedies, including cautery and h erbal
mixtures, thus contributing to the high
percentage of non-compliance in our study.
Infections were important DKA precipitators in
12 patients (25%). The most frequent is
upper respiratory tract infection. Most patients
presented with nausea, vomiting and
abdominal pain, which was interpreted as an
indication to reduce or stop their insulin. This
situation is made w orse w hen s uch p atients
consume large amounts of sugar-rich fluid to
counteract a presumed hypoglycemia®* .
The study also found that children of low
socioeconomic status were more likely to be
admitted for diabetes mellitus and to have
prolonged hospital stay, which is in
agreement with previous studies'®'*%®?")
These children should be targeted for
intensive diabetes education and out-patient
medical support both to improve their heaith
and p otentially to d ecrease total h ealth care
costs. The low mortality rate (2%) appears
encouragin as compared with other
series"*'%® This reflects a good standard
of hospital care for patients with DKA
although it does not s atisfy the urgent need
for well planned health education aimed at
the prevention of poor compliance and hence
of DKA.

Conclusions: DKA is still a commonly seen
complication; it can be the presenting feature
of diabetes. Poor compliance and inadequate
treatment is the leading precipitating factor in

© 2005 Mosul College of Medicine

our patients. Implementing a patient,s
education program to increase awareness of
the disease is the most important step in the
prevention of this complication. The
authorities should ensure availability of insulin
to all patients either free or at low prices. The
role of cultural and socioeconomic factors in
aggravating or precipitating DKA should
always be considered and, where possible,
eliminated.
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