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Introduction
A normal blood sugar level for a person who has not been 

diagnosed with diabetes should be 80-99 mg/dL (milligrams 
per deciliter) when they have not eaten for more than two 

hours. Diabetes is a disease that affects blood sugar manage-
ment in the human body, it means the amount of glucose or 
sugar in your blood typically remains too high and exceeds 
blood sugar levels that are considered normal. This occurs 
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Abstract
Background: Diabetic Ketoacidosis (DKA) is one of the most serious acute complications of Diabetes Mellitus (DM) and 
the leading cause of morbidity and mortality in young adults with type 1 diabetes. The mortality rate for DKA ranges 
from 2 to 5% in developed countries and 6 to 24% in developing countries. Even though many DKA patients were seen in 
emergency unit of Ethiopian hospitals and health centers, little is known about precipitating factors and clinical-laboratory 
features of DKA among Ethiopian patients and information is scant to promote better health service to prevent mortality 
due to DKA. So the aim of this study is to assess the prevalence and associated risk factors of DKA in newly diagnosed 
Type 1 Diabetic patients in Dilla University Referral Hospital (DURH) from September 9th/2017-May 30th/2019.

Method: Quantitative institutional based study was conducted among 421 newly diagnosed type one diabetic patients. 
Data was double entered from the paper-based abstraction sheet into Epi info version 7 and exported to SPSS version 20 
for analysis. A descriptive analysis was performed. Bivariate and multivariate logistic analysis was done to identify factors 
associated with the magnitude of Keto acidosis. Variables with p-value less than 0.05 were declared as having significant 
association between factors and dependent variable.

Result: The magnitude of Diabetic Keto Acidosis (DKA) in newly diagnosed patients with type one diabetic Mellitus 
(T1DM) was found to be 38%. The significant predictors of Diabetic Keto Acidosis (DKA) among newly diagnosed patients 
with type one diabetic Mellitus (T1DM) were young age of the adult, family history of diabetes and infection prior to 
onset of Diabetic Keto Acidosis (DKA).

Conclusion: The overall magnitude of Diabetic Keto Acidosis (DKA) in adults with newly diagnosed type 1 diabetes is 
high. In particular, adults between 18-25 years of age have a high risk of Diabetic Keto Acidosis (DKA) at onset of diabetes 
mellitus. Young Age, first degree relatives with Diabetic Mellitus (DM) and infection prior to Diabetic Keto Acidosis (DKA) 
are found to be the significant explanatory variable of Diabetic Keto Acidosis (DKA) in primary onset of T1DM.
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In Literature review of relevant published literature from 
both Africa and the rest of the world, the main causes or pre-
cipitants of DKA in patients in sub-Saharan Africa were new-
ly diagnosed diabetes, missed insulin doses and infections 
[11,12].

In study conducted in Ethiopia the clinical feature of 44 
episodes of diabetic ketoacidosis in 34 patients with type 1 di-
abetes mellitus in Ethiopian, the mortality rate was only 9.1%, 
even though serum potassium, bicarbonate and pH could not 
be measured. Although 3 patients from 44 were new diabet-
ics, and the cause was not found in 7, most cases resulted 
from omission of insulin (43%) or recurrent illness (28%). 
Socioeconomic factors, particularly the cost and unreliabili-
ty of insulin supplies, are major obstacles to the control of 
diabetes and the prevention of ketoacidosis among patients 
with type 1 diabetes mellitus in Ethiopia [13]. A clinical survey 
conducted in Yekatit 12 hospital, between 2002 and 2004 (n = 
44 patients) only 3 patients were previously undiagnosed di-
abetes. A misguided attempt at treatment with oral hypogly-
cemic agents aggravated 4 episodes, and intermittent illness 
was responsible for 15 patients, but no precipitating cause 
was identified for 7 patients. In 19 patients of 44 episodes 
(43%) the most important precipitating factor was omission 
of insulin. The reason for omission of insulin was inability to 
obtain it either because of the patient couldn’t afford it and 
failed to acquire paper for free health care or because the 
health center or hospital have no insulin [13].

The mortality rate for DKA ranges from 2 to 5 percent in 
developed countries and 6 to 24 percent in developing coun-
tries. If it misdiagnosed or mistreated it is 100% fatal and in 
places like Ethiopia where medical services are less devel-
oped, the risk of dying from DKA is greater [14-16]. In devel-
oping countries like Ethiopia, due to widespread poverty of 
individuals the healthcare systems are scarce and the few 
available centers are unable to adequately maintain a reliable 
system of insulin supply and exhaustively investigate their 
hospitalized patients. Consequently, there is little guarantee 
of successful outcomes. Poor people may also have sub-opti-
mal nutrition, caused or worsened by diabetes, specially, at 
first presentation to hospital. Intensive insulin therapy in such 
individuals mimics re-feeding syndrome, an acute anabolic 
state whose outcome may be unfavorable during the period 
of treatment of diabetic ketoacidosis [17].

DKA in the Ethiopian care setup has not been well doc-
umented [2]. Many patients with diabetes keep dying from 
DKA every year [17]. With the current trend of transition from 

when there is a problem with the insulin response in the body 
[1].

Diabetes mellitus (DM) is the commonest metabolic dis-
eases all over the world. The worldwide prevalence of DM 
has risen dramatically over the past two decades, from an 
estimated 30 million cases in 1985 to 177 million in 2000. 
Based on current trends, Above 360 million individuals will 
have diabetes by the year 2030. In the United States, the cen-
ter for Disease Control and Prevention (CDC) estimated that 
20.8 million persons, or 7% of the population, had diabetes in 
2005 and around 30% of individuals with diabetes were un-
diagnosed. In Africa 7 million individual had diabetes in 2000 
and this number increase to 18.2 million on 2030. Worldwide 
estimates project that in 2030 the greatest number of indi-
viduals with diabetes will be 45-64 years of age [1,2]. World 
health organization (WHO) estimates the number of cases of 
diabetics in Ethiopia to be about 800,000 in 2000 and by this 
protestation it would increase to about 1.8 million by the year 
2030 [2]. About 3% of admission to medical wards in Ethiopi-
an hospitals is due to diabetes mellitus [3]. Diabetes mellitus 
leads to acute and chronic complications.

The acute complications include Diabetic keto Acidosis 
(DKA), hyperosmolar hyperglycemic state (HHS), and hypogly-
cemia during treatment. The chronic complications are neu-
ropathy, nephropathy, retinopathy, ischemic heart disease, 
myocardial infarction, stroke, peripheral arterial disease, im-
potence and so on [4]. Diagnosis of diabetic ketoacidosis is 
based on clinical features, serum sugar > 12 mmol/with ke-
tonuria, bicarbonate and base deficit. The mean age was 22.5 
years with a male to female ratio of 1.4:1 [5].

Diabetic Keto Acidosis (DKA) is the most common hyper-
glycemic emergency in patients with diabetes mellitus. DKA 
most often occurs in patients with type 1 diabetes mellitus. 
Worldwide, infection is the most common precipitating cause 
for DKA, occurring in 30-50% of cases. Urinary tract infection 
and pneumonia account for the majority of infection site. Oth-
er precipitating causes are like surgery, trauma, myocardial 
ischemia, pancreatitis, psychological stress, and non-compli-
ance with insulin therapy contribute to DKA [6].

In the study carried in 2004 out at Grand Memorial Hos-
pital Atlanta, Georgia, to identify the causes of diabetic ke-
toacidosis (DKA), there were 56 episodes of DKA, and 75% 
of the episodes were in patients with known diabetes [7]. A 
study conducted in King Abdul-Aziz University Hospital, Jed-
dah, Kingdom of Saudi Arabia revealed that Poor compliance 
(54.4%) and infection (28%) were the most common precip-
itating factors being responsible for DKA cases [5]. A retro-
spective cohort study conducted in Soroka University Medical 
Center, Beer Sheva showed that the most frequent precipitat-
ing factors were related to insulin therapy and infections [8].

A 10 years (1998-2008) retrospective study conducted 
in llorin teaching hospital, Nigeria (n = 225) shows that 172 
patients admitted because of DKA precipitated by septice-
mia and 36 DKA patients precipitated by meningitis [9]. In 
the study carried out in urban hospital of Nigeria A total of 
94 subjects who presented With Diabetes ketoacidosis (DKA) 
DKA occurred in all subjects with type 1 DM [10].
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study. Systematic random sampling technique was used. With 
k = 6 List of all DM /DKA patients in newly diagnosed T1DM 
from registration log book will be used as sampling frame. 
Before data collection ethical clearance per protocol unique 
number: 007/17-13 was secured from Institutional Review 
Board (IRB) of Dilla university on March 3rd/2019. Permission 
letter was taken from medical director of Dilla university hos-
pital. Verbal consent from each study subject was asked and 
secured after detail explanation about the main purpose of 
the study, the confidentiality of the information was assured 
by anonymous of the study subjects in the questioners and 
large effort was made to maintain privacy of the respondents 
during the interview After explaining the purpose of the study 
in detail to the study participants and informing them that 
they have a full right to cooperated and participated and not 
to participate or even to interrupt and leave the interview if 
they feel discomfort. Maximum effort was made to maintain 
privacy and confidentiality during data collection. Data was 
collected by clinical nurses using prepared checklist, from reg-
istration log book. And chart of the patients were revised. EPI 
info.3.1 and SPSS version 20 was used for data entry, editing 
and analysis, respectively. The collected data were double en-
tered using EPI data software version 3.1. Then it was export-
ed to SPSS version 20.0 for data processing and analysis. The 
following variables were measured as follows during analysis: 
(a) Diabetic Ketoacidosis in newly diagnosed adults:- Adults 
who have blood glucose level ≥ 250 mg/dl, Ketonuria and ke-
tonemia and diagnosed being Diabetes Mellitus patient for 
the first time; (b) Adult Age :- > 18-years-old; (c) First degree 
relatives with DM:- Child’s mother, father or sibling with DM; 
(d) Preceding infection:- Any infection 1-2 weeks before the 
onset of DKA; (e) Preceding sign and symptoms of DM/DKA:- 
A adult who had polyuria, polydepsia and weight loss 1-2 
week prior to DKA; (f) Knowledge of the sign and symptoms 
of DM/DKA:- Parents who know the three poly symptoms 
(polyuria, polydepsia and polyphagia) and weight loss were 
considered knowledgeable. Descriptive tests like proportions 
mean and standard deviations and analytic tests like bivariate 
and multivariate logistic regression analysis were computed. 
Hosmer-Lemeshow goodness-of-fit was used to test model 
fitness.Finally, Variables with p-value less than 0.05 were de-
clared as having significant association between factors and 
dependent variable.

Results

Socio-economic and demographic characteris-
tics of respondents

A total of 421 charts of newly diagnosed patients with 
type 1 diabetes mellitus between September 2017 and May 
2019 were reviewed of 421 adults 89 (21.1%) was orthodox 
Christian, 90 (21.4%) Muslims and 185 (43.9%) were protes-
tants. Regarding educational levels of the patients, 64 (15.2%) 
can read and write, 81 (19.2%) are on primary school, 254 
(60.3%) are high school level and 22 (5.2%) are above high-
school (Table 1).

Clinical characteristics of respondents
Among the 421 newly diagnosed patients with type 1 

communicable to non-communicable disease, it is projected 
that the latter will equal or even exceed the former in devel-
oping nations, thus culminating in double burden. For large 
areas of the World, particularly in Africa and South East Asia, 
there are few data or none at all, on the frequency of DKA in 
adults.

The magnitude of DKA in adults in Africa from few pocket 
studies is much higher than the developed countries. In Ethi-
opia like other African countries the magnitude and risk fac-
tors of DKA in newly diagnosed DM adults is not well studied. 
Without the knowledge of the magnitude and associated risk 
factors of DKA in adults the preventable associated risk fac-
tors Even though many DKA patients was seen in emergency 
unit of Ethiopian hospitals and health facilities, Little is known 
or very little study is done about precipitating factors and 
clinical-laboratory features of DKA among Ethiopian patients 
and information is scant to promote better health service to 
prevent mortality due to DKA. Knowledge about precipitating 
factors of DKA will give insight about uniform approach of di-
agnosis. The information gained from this study will be step 
towards for supporting and promoting early management, 
planning and prevention of DKA. The finding of this study may 
be used as a base line data for those who are interested in 
carrying out further study.

Methods
This study was conducted in Dilla University Referral Hos-

pital (DURH), Dilla. It is located 360 km from the capital city, 
(Addis Ababa), and 90 km from the Hawasa (capital city of 
south region). Dilla university referral hospital situated in the 
Dilla town of Gedeo Zone and serves a population of over 
550,000 who are mainly (90%) rural. It is the only referral hos-
pital with a total of 165 beds that provides surgical, gynecolog-
ic/obstetric, medical, and pediatric wards in the Gedeo Zone. 
It acts as a referral center for the surrounding primary health 
care unit. The main diagnostic modalities in this hospital are 
routine laboratory investigation, radiological and patholog-
ical service. It has physicians within certain specialties such 
as surgery, orthopedics, medicine, pediatrics, dermatology 
gynecology, radiology, dental doctor and anesthesia on duty 
on 24 hour bases. An institution based cross sectional study 
was conducted from September 9th/2017-May 30th/2019 on 
421 randomly selected newly diagnosed patients with type 
1 diabetes mellitusthat were admitted in medical emergency 
in DURH from September 2017 till 1st May 2019 G.C. Sample 
size was calculated using single population proportion with 
the following assumptions.

( 1 / 2)2 (1 )
2

z p pn
d

α− × −
=

Where; n = Minimum sample size for a statistically signif-
icant survey, Z = Normal deviant at the portion of 95% confi-
dence interval two tailed test = 1.96, P = 58% (similar previous 
study), q = 1-p, d = allowable margin = 5%. Accordingly, Mini-
mum sample size (n) = 421.

The sample size was also adjusted to compensate for 
non-response rate of 10%. Hence, total sample sizes of 421 of 
newly diagnosed Type one Diabetic patients were used in the 



Citation: Eskeziya A, Girma Z, Mandefreo B, et al. (2020) Prevalence of Diabetic Keto Acidosis and Associated Factors among Newly Diagnosed 
Patients with Type One Diabetic Mellitus at Dilla University Referral Hospital, September 9th/2017 – May 30th/2019: South Ethiopia; 
Crossectional Study. J Healthcare 3(1):33-38

Eskeziya et al. J Healthcare 2020, 3(1):33-38 Open Access |  Page 36 |

diabetes mellitus from September 2017 to May 2019, 160 
(38.0%) were found to have DKA and type 1 DM at the same 
time (they are newly diagnosed), and 261 (62.0%) were only 
diagnosed with type 1 DM but without DKA. In this study the 
frequently reported presenting symptoms of DKA were 117 
(27.8%) present with altered mentation, 127 (30.2%) with dry 
mouth which is the sign of dehydration and vomiting and only 
4 (1%) of adults present fast breathing (Table 2).

Factors associated with diabetic keto acidosis 
(DKA)

In multivariate analysis age of the adult, family history 
DM, and preceding infection found to have significant asso-
ciation with DKA at primary diagnosis of DM. Although males 
presented more frequently (54.6%) with DKA than did fe-
males (45.4%), the difference was not significant (p = 0.98). 
Clients between 18-25 years-old have significant association 
with developing DKA in AOR of 3 (1, 10) with p value of 0.005 
(Table 3).

Discussion
In the present study, slightly above one third of adults 

manifested with DKA at first diagnosis of diabetes. This is not 
surprising as a similar low magnitude has been reported in a 
previous study in Italy [15]. The same is true of reports from 
Iran (24%) [13], Sweden (14%), Canada (18.6%), Finland (22%) 
and Hungary (23%) [8]. And lower than the findings of previ-
ous studies done in UAE (80%), Romania (67%), and Taiwan 
(65%), all reflecting the well-known wide geographic variation 

Table 1: Socio-demographic characteristics newly diagnosed type1 
DM adults who developed DKA from September 2017 to May 2019 
G.C in DURH.

Variables Frequency Percent (%)

Sex Male         Female 230

191

54.6

45.4

Religion Orthodox

Muslim

Protestant

Catholic

89

90

185

57

21.1

21.4

43.9

13.5

Ethnicity Gedeo

Wolaita

Silte

Amhara

Oromia

63

61

133

15

149

15.0

14.5

31.6

3.6

35.4

Educational 
level

Read and write

1-8

high school 
complete

above high school

64

81

254

22

15.2

19.2

60.3

5.2

Monthly income < 1000 ETB

1000-5000 ETB

> 5000 ETB

8

314

99

1.9

74.6

23.5

Table 2: Clinical characteristics of newly diagnosed type 1 adults who developed DKA from September 2017 to May 2019 G.C in DURH.

Variable Frequency Percent

First degree relatives Yes

No

161

260

38.0

62.0

Do you present with DKA Yes

No

160

261

38.0

62.0

Knowledge about DKA/DM Yes

No

202

219

48.0

52.0

Do you have Sign and symptoms of DKA/DM 
before the onset of DKA

Yes

NO

421

0

100.0

0.0

Which sign and symptoms of DKA/DM Polydepsia

Polyuria and polydepsia

Polydepsia and weight lost

Polyuria and weight lost

7

265

56

93

1.7

62.9

13.3

22.1

Infection before onset of DKA Yes

No

168

253

39.9

60.1

Which infections Headache

Fever

Cough

Urinary compliant

81

38

89

92

19.2

9.0

21.1

21.9
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In this cross-sectional study the odds of developing DKA 
in newly diagnosed DM Adults who know the sign and symp-
toms of DM have 1.01 times less likely to develop DKA at pri-
mary diagnosis of DM than who do not know the sign and 
symptoms of DM. This is because adults who know the sign 
and symptoms of DM might seek health care before they de-
velop DKA. Three studies in the systematic review by Usher 
Smith JA, et al. included data on the effect of a preceding in-
fection or febrile illness. In two, a history of infection or fe-
brile illness was associated with an increased risk of diabetic 
ketoacidosis [17] and similar to this our study found the odds 
of Adults who have no sign and symptoms of infection 1-2 
weeks before developing DKA are 1.5 times less likely to de-
velop DKA than adults who do have the sign and symptoms of 
infection and p value of 0.002. Infection is known to cause in-
flammation, pro-inflammatory Cytokine release, and a count-
er regulatory response that collectively lead to insulin resis-
tance and metabolic decomposition [17]. As strength of this 
study, this study includes both the clinical and socio economic 
factors secondary data and Gives an insight for researchers 
especially for prospective study. Some of the limitations of 
the study are: first, the study using secondary data have in-
complete data.

Conclusions and Recommendations
The overall magnitude of DKA in adults with newly diag-

nosed type 1 diabetes is relatively high. In particular, adults 
between 15-25 years of age have a high risk of DKA at onset. 
Age, having first degree relatives with DM and infection prior 
to DKA are found to be the significant explanatory variable of 
DKA in primary onset of DM. Based on our finding we recom-
mend the Diabetic Association to give different workshop for 
health professional and to work on awareness creation for 
the society using different communication media. Based on 
the finding of this study, we, researchers of this work recom-
mend all the health facilities to give health education about 
the sign and symptoms of DM and the acute complications of 
DM, we recommend the health professionals to give atten-
tion on treating adults with infection that don’t have known 
sign and symptoms of DKA. And lastly we recommend further 

in frequency of DKA at onset of adult diabetes mellitus [8]. 
The differing in magnitude might be explained by differences 
in study population, the back-ground prevalence of diabetes 
in the given population, presence or absence of family his-
tory of T1DM, socioeconomic status, delayed diagnosis and 
treatment as well as the definition of DKA used in the partic-
ular study [9]. A study conducted in black lion hospital found 
the magnitude of DKA to be 80%,when we compare with our 
study, it is high which might be due to the smaller sample size 
(143), the study was conducted only in black lion hospital and 
because severe cases are referred to black lion hospital the 
magnitude might be exaggerated [3].

Another retrospective study conducted in Benin teach-
ing hospital found the frequency of DKA in newly diagnosed 
adults to be 77.1% [9], and this frequency is higher relatives 
to this study because this study included adults b/n 15-35 
years of age and because the study period was 15 years. In 
systematic review on 40 studies in 31 countries on the asso-
ciated factors of DKA on newly diagnosed adults, age was the 
most common factor described: 32 studies reported the ef-
fect of age on presentation [1] and this is consistent with our 
research. In the systematic review that included 40 studies, 
three studies reported on the influence of parental education 
and of these studies the study in German did not find signifi-
cant association on developing DKA [16], similar to this study 
our research did not find significant association. Three studies 
examined the effect of family income and two European stud-
ies found that family income had no significant effect on risk 
of presenting in diabetic ketoacidosis and this result is con-
sistent with our results [17]. This might be due to the reason 
that even though parents who get higher income and having 
higher level of education they may not be aware of DM/DKA 
and seek medical advice earlier. Although having a first de-
gree relative with type1 Diabetes decreased the frequency of 
diabetic ketoacidosis in three studies, [17] it did not predict a 
diagnosis of new onset diabetes before progression to diabet-
ic ketoacidosis, this might be because in adults it is very diffi-
cult to find the classical symptoms of DKA which are polyuria, 
polydepsia and weight loss so the adults might not consider 
the other sign and symptoms of DKA as the sign of DKA.

*- indicates statistically significant results at p value < 0.05.

COR: Crude Odds Ratio; AOR: Adjusted Odds Ratio; CI: Confidence Interval; *implies:  Only covariates that have strong association (P < 0.2) at 
the bivariate level were included in the multivariate binary logistic regression to control for confounding.

Table 3: Bivariate analysis and multivariate analysis in newly diagnosed type 1 adults in DURH September 9th/2017-May30th/2019.

Variables DKA COR AOR P Value

Yes No

Age 18-25 154 (54.0) 131 (46.0) 1.799 (1.544-2.097) 3 (2-10) 0.005*

25-35 6 (4.4%) 130 (95.6) 1.00 1.00

Sign and symptom of DKA 
in the last 2 wks

Yes 58 (28.7) 144 (71.0) 1.539 (0.537-4.410) 0.825 (0.001-1.878) 0.022*

No 102 (46%) 117 (53.4%) 1.00 1.00

First degree relative Yes 158 (98.0) 3 (1.9%) 1.958 (1.78-2.244) 16 (6.8-38) 0.008*

No 2 (0.8%) 258 (99.0) 1.00 1.00

History  of infection prior 
to DKA

Yes 159 (95.2%) 8 (4.8%) 1.963 (1.711-2.252) 46 (12-84) 0.02*

No 1 (0.4%) 252 (99.0) 1.00 1.00
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