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ABSTRACT

Background: Diabetic ketoacidosis is one of the most common fatal acute metabolic
complications of diabetes mellitus. It is characterized by hyperglycemia, ketoacidosis, and
ketonuria. In Africa, the prevalence of diabetic ketoacidosis has dramatically increased, affecting
both genders equally in urban and rural settings. However, little is known about the risk factors
of diabetic ketoacidosis in the study area. Hence, the aim of this study was to identify the risk
factors that contribute to the development of diabetic ketoacidosis.

Objective: To identify the risk factors of diabetic ketoacidosis among diabetes mellitus patients
in East Gojjam zone public hospitals, North West Ethiopia, 2023.

Method: Unmatched case-control study was conducted among 408 participants from March
15th to May 10th, 2023, in five randomly selected public hospitals in East Gojjam zone, North
West Ethiopia. A systematic random sampling technique was used to select study participants.
Primary data was collected using interviewer-administered questionnaires, and secondary data
was collected with a checklist. The data was entered using Epi-Data version 3.1 and exported to
SPSS version 25 for analysis. Logistic regression model was used to identify variables with
significant associations at p-values < 0.05 with a 95% confidence interval.

Results: A total of 102 cases and 306 controls (ratio of 1:3) participated in this study, with a
response rate of 100%. In the study, absence of regular follow-up in the diabetes clinic [AOR =
2.21, 95% CI (1.31-3.71)], not being a member of community-based health insurance [AOR =
3.30, 95% CI (1.75-6.24)], distance from the health institution that is > 5km [AOR=1.85,95% ClI
(1.09-3.14)], infection [AOR = 2.15, 95% CI (1.12-3.89)], and decreasing the dose of insulin
[(AOR =2.13, 95% CI 1.19-3.83)] were identified as risk factors of diabetic ketoacidosis.
Conclusion and recommendation: The study identified important risk factors for diabetic
ketoacidosis. Absence of regular follow-up, not being a member of community-based health
insurance, distance from the health institution, decreasing the dose of insulin and history of
infection had a significant association with diabetic ketoacidosis. Therefore, healthcare providers

should intervene based on the identified risk factors for diabetic ketoacidosis.

Key words: Diabetic ketoacidosis, East Gojjam Zone, Hospitals, Risk factors
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1. INTRODUCTION
1.1. BACKGROUND

Diabetes mellitus (DM) is one of the most severe non-communicable chronic diseases (NCDs),
and it is characterized by the presence of persistent hyperglycemia and various degrees of
disruption in protein, lipid, and carbohydrate metabolism (1, 2). It is a lifelong disease defined by
abnormally high blood glucose levels caused by a failure in insulin production or a decrease in
insulin sensitivity and function (3). The two major types of diabetes are type-1 diabetes, caused
by beta cell loss, and type-2 diabetes, caused by insulin resistance (4). According to an
International Diabetes Federation (IDF) report in 2019, around 463 million people are affected
by DM, and at the end of 2035, over 550 million individuals are estimated to have diabetes (5).

Diabetes is categorized as acute or chronic based on the time it takes to develop complications
(6). Diabetic ketoacidosis is the most common acute complication and occurs most commonly in
type 1 diabetes; however, it can also develop in patients with type 2 diabetes (7). The other
complication of uncontrolled diabetes is high blood sugar, which causes severe damage to the
heart, blood vessels, eyes, kidneys, and nerves (8). As a result of this problem, almost every
society suffers from handicaps, decreased life expectancy, and extremely high healthcare costs
).

Diabetes ketoacidosis is one of the most common fatal acute metabolic complications of
diabetes, also known as a hyperglycemic emergency (HE) (9). It typically results from an
absolute or relative lack of insulin, which is accompanied by a rise in the hormones that regulate
it (10). This kind of hormonal imbalance speeds up glycogenolysis and gluconeogenesis in the

liver, which causes severe hyperglycemia and Increased lipolysis raises serum-free fatty acids
(11).

Risk factors for DKA Include limited adherence to established insulin treatment plans, missed
insulin doses, presence of infection, undiagnosed diabetes, and any stressor on the body, such as
a myocardial infarction, stroke, trauma, or substance addiction, might result in DKA (12-14).

The clinical manifestations of DKA are polyuria, polydipsia, weight loss, vomiting, dehydration,

tiredness, altered mental status, Kussmaul respirations, tachycardia, electrolyte loss, acidosis,



progressive obtundation, loss of consciousness, and hypotension (15, 16). Diagnostic criteria for
DKA patients included arterial pH< 7.30, serum bicarbonate concentration <18 mmol/l, blood
glucose >250 mg/dl, and positive urine or serum ketones, which are established by the American

Diabetes Association (17).

The goals of DKA management are to restore intravascular volume and prevent or correct
electrolyte imbalances, acidosis, and hyperglycemia (18). Fluid resuscitation or repeated
rehydration, electrolyte replacement, insulin therapy, and the elimination of aggravating factors
are all treatments for DKA (19). Hypoglycemia is best defined as a drop in blood glucose levels
that puts a patient at risk and can be prevented by early insulin dose reduction and routine blood
glucose monitoring (20). If it is not improved and the blood glucose level is below 200-250
mg/dL, decrease the insulin infusion rate and add 5% or 10% dextrose to the IV fluids already
being administered (21). DKA can be prevented by better access to medical services, appropriate

knowledge, and effective communication with health professionals (21).



1.2. STATEMENT OF THE PROBLEM

Diabetic ketoacidosis (DKA) is a severe manifestation of uncontrolled blood sugar that can occur
in people with type 1 or type 2 diabetes mellitus patients (22). Globally, the incidence of DKA
among T1DM adult patients ranges from 0-56 per 1000, and eleven studies reported that
prevalence with a range of 0-128 per 1000 (23). In industrialized nations, its mortality rate
ranges from 2 to 5%, but in underdeveloped nations, it ranges from 6 to 24% and is 100% fatal if
misdiagnosed or improperly treated(24). In developed nations including Canada, the United
States, Australia, Italy, and France, the prevalence of DKA ranges from 18.6% to 43.9%, and the
general mortality rate varies from 0.15% to 0.35%, but in underdeveloped nations such as India,
Bangladesh, and Pakistan have a comparatively high mortality rate of 3.4% to 13.4% (25). In
2014, the DKA hospitalization rate among people with diabetes aged 45 was almost 27 times that
of people aged 65 (26).

The leading causes of death due to complications of DKA differ between developed and
developing nations; for example, cerebral edema is the main factor in developed nations, but
sepsis, shock, cerebral edema, and renal failure are the leading factors with significant
frequencies in poor nations (25). According to a study of relevant published literature from both
Africa and the rest of the world, the leading causes or precipitants of DKA in patients in sub-

Saharan Africa were newly diagnosed diabetes, missing insulin doses, and infections (27, 28).

In Africa, the prevalence of DKA has dramatically increased, affecting both genders equally in
urban and rural settings (1). According to studies from Kenya, Tanzania, and Ghana, the
mortality rate of DKA is too high in Africa, with a reported death rate of 26 to 29% (15). The
patient turns to traditional healers and herbal medicine for alternative treatment because the

developing country cannot afford insulin therapy (29).

Different countries have implemented various methods and preventative measures, such as
diabetes self-management education, creating awareness of the pathophysiology of DKA, and
adopting DKA treatment guidelines, to reduce mortality (26). However, these strategies have not
been appropriately implemented in Ethiopia (15). DKA accounts for 71.1% of diabetic
admissions with a mortality rate of 5.8%, and studies conducted in various hospitals in Ethiopia
showed that patients frequently developed DKA (30, 31).



Even though many DKA patients were treated in Ethiopian hospitals, little is known or studied
about the precipitating factors of DKA rather than the general risk factors of DM complications,
specifically in the study area. There are some cross-sectional studies in northwest Ethiopia, but
there is no case-control study on the risk factors of DKA among DM patients in the Amhara
region of northwest Ethiopia. There is only one case-control study about determinants of DKA in

northeast Ethiopia, which was done around north Wollo and Waghmira zone public hospitals.

This study tried to fill this gap by adding some variables such as; self-reported drug adherence,
distance from health institutions, and community-based health insurance. The present study aims
at filling the existing research gap by examining multiple risk factors such as irregular follow-up
in diabetes clinics, a lack of diabetic education, alcohol drinking, discontinuing medication, the
presence of comorbid diseases, type 1 diabetes mellitus, missing insulin doses, poor drug
adherence, BMI, and infections, which may contribute to the development of DKA among
people with DM (32, 33)



1.3.  SIGNIFICANCE OF THE STUDY

Identifying the risk factors for DKA among people with diabetes would be important for many
stakeholders. Primarily for people with diabetes, this study would provide important information
to create awareness about controlling their lifestyle and delaying or preventing the onset of
DKA. The findings of this study would also help healthcare providers to develop trustworthy
relationships and provide quality care services, which are frequently easily traced with evidence

to prevent risk factors for DKA among DM patients.

This study would give great importance to the Amhara health bureau, stakeholders from
government and non-governmental organizations (NGOs), hospital administrators, and local
policymakers for planning on how to prevent or minimize risk factors that contribute to the
development of DKA among people with diabetes. Finally, the findings of this study could
provide baseline information to interested researchers who would like to conduct further research

on related issues in the study area.



2. LITERATURE REVIEW

2.1. OVERVIEW OF RISK FACTORS OF DIABETIC KETOACIDOSIS

There are different studies conducted in different countries about risk factors of DKA. A study
conducted in Mysuru, India showed that missing their insulin dose (20%-73%) and emotional
disturbance (26.66%) were significantly associated with DKA (34). A study conducted in the
largest tertiary care hospital, in Pakistan, revealed that infection (36.5%), and inadequate dose of
insulin (22.5%) were identified as risk factors (13). An Indian prospective study revealed that
infections (31.8%), and other factors (2.7%) were the most frequent triggering factors for DKA
(34). According to a study conducted at Debre-tabor General Hospital in Ethiopia, the
precipitating factors for DKA were poor adherence to anti-diabetic therapy (14.7%), and
infections (13.2%) were risk factors for the development of DKA (35).

2.2. SOCIO-DEMOGRAPHIC AND ECONOMIC FACTORS

Previous studies conducted around the world found that socio-demographic variables significantly
affect the onset of DKA among DM patients. A case-control study conducted in Zimbabwe (36),
and another cross sectional study conducted in Northwest Ethiopia (37) showed that distance from
health institution had significant association with DKA. Cross sectional studies conducted in
Maryland (38), and North-West, Ethiopia (39) showed that health insurance was significantly
associated with DKA. Different studies on socio-demographic characteristics and economic factors
such as sex (24), income (40), educational level and occupation (41), marital status (36), and
family history (27) were significantly associated with DKA, whereas residence (41) did not affect
the rate of DKA.

A systematic literature review study was conducted in the United States of America (USA),
Europe, Israel, and China (23), another study in South Africa, Ngwelezana Hospital (42), and
southern parts of Ethiopia, Hawassa University comprehensive specialized hospital (24) showed
that age was significantly associated with the DKA.



2.3. PERSONAL-RELATED FACTORS

A study conducted in Brazil (43) reported that physical inactivity was a significant risk factor
for mortality due to diabetic ketoacidosis. Research in Finland (44), Tampere University Hospital
(Tays), Finland (45), and Ethiopia, North Wollo and Waghimra Zone Public Hospitals (32)
found that diabetic Mellitus patients who drank alcohol had a significant risk factor for
developing diabetic ketoacidosis. Personal-related factors such as emotional disturbances (46),

medication adherence (25) were risk factors for the occurrence of DKA.
2.4. CLINICAL RELATED FACTORS

Different studies conducted in Pakistan (13), Saudi Arabia (47), Egypt (19), Shanan Gibe
Hospital, Jimma University Specialized Hospital, and Debre Tabor General Hospital, Ethiopia
(35, 48, 49) showed that infection was significantly associated with the occurrence of DKA.

A study conducted in Nedjo general and Nekemte referral hospitals, West Ethiopia showed that
type one diabetes mellitus patients were significantly associated with the development of DKA
(31).

Different studies conducted in Israel, Soroka University Medical Center (50), Pakistan, the
largest tertiary care hospital (13), Japan (51), and Jimma University Specialized Hospital,
Ethiopia (49) showed that decreasing a dose of insulin was associated with the occurrence of
DKA. Research findings from the USA (52), and Gurage Zone hospitals in Ethiopia (7) revealed
that BMI had a significant association with DKA.

Studies conducted in different parts of Ethiopia, such as Hawassa Comprehensive Specialized
Hospital (24), Shanan Gibe Hospital (48), Jimma Medical Center (53), and Jimma University
Specialized Hospital (30) found that comorbidity was a risk factor for the development of DKA.
A study conducted in West Ethiopia, at Nekemte referral hospitals, showed that duration of DM
was a risk factor for the occurrence of DKA (31). Medication adherence (25, 33), DM education
(32), and discontinuing insulin medication (54) were risk factors for the occurrence of DKA.
Studies conducted in different parts of Ethiopia found that follow-up in DM clinic was a risk a
factor for the development of DKA (32, 55). A study conducted in northeast Ethiopia at Dessie
Referral Hospital showed that, kinds of treatment for DM patients had risk factors for the
occurrence of DKA (56).



2.5. CONCEPTUAL FRAMEWORK
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Figure 1 Conceptual framework on risk factors of DKA among DM patients in East Gojjam Zone
public hospitals, North West Ethiopia, 2023.



3. OBJECTIVE OF THE STUDY

3.1. GENERAL OBJECTIVE

To identify the risk factors of diabetic ketoacidosis among adult diabetic mellitus patients in East
Gojjam Zone public hospitals, North West Ethiopia, 2023.



4. METHODS AND MATERIALS
4.1. STUDY AREA

The study was conducted in East Gojjam Zone public hospitals. It is one of the 14 zones in the
Ambhara Region of Ethiopia. It has around 2,779,013 inhabitants, according to the zonal health
department's 2022 report. It covers an area of approximately 14,010 km2 and is divided into
eighteen administrative woredas, which are further subdivided into 49 urban and 392 rural
Kebeles. It is located in Amhara Regional State, with the capital city of Debre Markos, 300
kilometers northwest of Addis Abeba, and 265 kilometers from Bahirdar, the capital city of
Ambhara National Regional State.

Based on the Amhara regional health bureau report, there are 11 public hospitals, which include
one comprehensive specialized hospital Debre Markos comprehensive specialized hospital
(DMCSH), and one general hospital, Shegaw Motta general hospital (SMGH), and the rest are
primary hospitals, namely Bichena primary hospital (BPH), Lumamie primary hospital (LPH),
Yejubie primary hospital (YPH), Dejen primary hospital (DPH), Debre Elias primary hospital
(DEPH), Digo Tsion primary hospital (DTPH), Debre Work primary hospital (DWPH), Shebel
Berenta primary hospital (SBPH), and Merto Lemariam hospital (MLPH). All hospitals provide
general and specialized treatment and are known to be open 24 hours a day for emergency
services, and each of them is expected to serve 1.5 to 5 million people. The study was conducted
at five selected public hospitals: DMCSH, SMGH, LPH, YPH, and BPH.

4.2. STUDY DESIGN AND PERIOD
An institutional-based unmatched case-control study design was conducted from March 15" to

May 10", 2023.
4.3. POPULATION

4.3.1.  Source of population
All adult diabetes mellitus patients who are attending in public hospitals of East Gojjam Zone
4.3.2. Study population
Case: all adult diabetes mellitus patients diagnosed with DKA in selected public hospitals who
are attending during the data collection period.
Control: all adult diabetes mellitus patients who are not developing DKA in selected public

hospitals who are attending during the data collection period.
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4.4. ELIGIBILITY CRITERIA

4.4.1. Inclusion criteria
All DM patients above 18 years old without DKA were included in controls whereas DM

patients who are above 18 years old diagnosed with DKA were included in cases.

4.4.2. Exclusion criteria
Critically and mentally ill DM patients who cannot give a response, newly diagnosed DM

patients, and patients who are interviewed once but may come for the second time during data
collection period were excluded from the study in both case and control groups.
4.5. SAMPLE SIZE DETERMINATION

The sample size was calculated with computer-based Epi info 7 Software Stat Cal by using
double proportion formula. The following assumptions were used to select the appropriate
variables of risk factors for DKA: 95% confidence interval (Za/, =1.96), power 80%, case to
control ratio 1:3, and the variables had taken from studies done in Hawssa comprehensive
specialized Hospital and North Wollo and Waghimra zone public hospitals which are cited below
in the table 1.

Table 1: Sample size determination for risk factors of DKA among DM patients in East Gojjam
Zone public hospitals, North West Ethiopia, 2023

Factors considered Assumptions ST | References
Cl:95% (32)
Power:80%

Alcohol drinking Case to control ratio:1:3 299

% of exposed among cases = 25.5%
% of exposed among controls= 10.8%

Cl:95% -
Hypertension Power:80%

% of exposed among cases= 7.14% (24)
% non-exposed among controls= 36.08% 104
Case to control ratio:1:3

Cl:95%
Age of the patient Power:80%
(25-34) %of exposed among cases= 39.74%

% of non-exposed among controls= 17.94% | 192
Case to control ratio:1:3
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Age of the patient Cl:95%
(15-24) Power:80%
% of exposed among cases= 21.8% 371
% of non-exposed among controls= 9.40%
Case to control ratio:1:3

Cl= Confidence Interval, ST=Total sample size
Then, by adding 10% of the sample size to the larger sample size (371), the final required sample

size was 408 (102 cases and 306 controls).

4.6. SAMPLING PROCEDURE AND SAMPLING TECHNIQUE

There are eleven public hospitals in the East Gojjam zone, and five of them, namely DMCSH,
SMGH, BPH, LPH, and YPH, were included in the study using a lottery method. The total
sample size was proportionally allocated to the size of each hospital's patient flow. The desired
sample size was enrolled using a systematic random sampling method for both cases and
controls. The case notes of all DM patients who developed DKA during the study period were
reviewed. As a result, the estimated number of cases and controls is presented below in the
diagram, according to the last year, for the same two months as the data collection period. In
selected public hospitals, the total population of DKA cases is 218 and the total population of
controls is 3195.

Since systematic random sampling technique was used, the K™ value was calculated by dividing
the source population of controls and cases by the total sample size of the control and case
groups (3195/306 = 10.4 »10 for controls) and (218/102 = 2.13 »2 for cases). The first study
participant was selected by using the lottery method, and then data was collected for every 10"
value for controls and every 2" value for cases, continuing until the desired sample was

obtained.
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All hospitals in East Gojjam zone (11 Hospital)

Simple random sampling

or lottery method (5 Hospital)

l

DMCSH
Case =84
CONTROL=1357

SMGH
Case=63
Control =876

BPH
Cases=37
Control =656

YPH
Case=19
Control=167

LPH
Case =15
Control =139

Systematid random sampling

technique was used

\ 4

to select participants

Lcases and controls)

Case =39
Control =130

Case =30
Control =84

Case =17
Control =63

Case =9
Control =16

Case =7
Control =13

Total number of

v

Controls =3195
Cases =218 Case (DKA patients) =102
Control (DM patients) =306
Total sample size =408
Key
DMCSH  Debre markos Comprehensive specialized Hospital
SMGH Shegaw Motta General Hospital
BPH Bichena Primary Hospital
YPH Yejubie primary Hospital
LPH Lumamie Primary Hospital

Figure 2 Schematic presentation of sampling procedure on risk factors of DKA among DM
patients in East Gojjam Zone public hospitals, Northwest Ethiopia, 2023
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4.7. DATA COLLECTION TOOL AND PROCEDURE

The data was collected using interviewer administered questionnaire and data extraction
checklist. It was gathered through interviews with patients, as well as a review of hospital
medical records of all participants. The questionnaires have three parts the socio-demographic
and economic factors, personal related factors, and clinical related factors of DKA information.
This tool has been used in the previous study conducted in Northeast Ethiopia (32) and some of
the questionnaire part is adapted from different literature (24, 31, 36, 37). The questions were
both open and close ended. Five-degree nurses as data collectors (one for each hospital) and two
master-holder nurses as supervisors were selected who have experience in data collection.

The eight-item Morisky Medication Adherence Scale (MMAS-8) (57) was used to assess
patients' self-reported medication adherence. It consists of eight items, with the first seven
scoring (yes or no) and the eighth scoring a 5-point Likert scale. The last item gives a score
between 0 and 1 in 0.25-point increments on a 5-point scale indicating the frequency with which
patients forget to take drugs (never = 1, once in a while = 0.75, occasionally = 0.5, frequently =
0.25, and always = 0). Except for question 5 (reversed score), where the response "yes" was
scored as "1" and "no" was rated as "0," each "no" response was rated as "1" and each "yes"
response was rated as "0" (58).

The 10-item AUDIT tool was used to assess alcohol consumption level (3 items), symptoms of
alcohol dependence (3 items), and problems associated with alcohol use (4 items) (59).

The short-form international physical activity questionnaire (IPAQ) was used to assess the
physical activity level of study participants. Participants in the study were asked to recall their
activities in the seven days preceding the interview. Screening protocol to considered as high,
moderate, and low level of physical activity categories (60). The tool has been used a research
conducted in Ethiopia (61).

The short-form of Problem Areas in Diabetes Scale (PAID)-5 measures of diabetes-related
emotional distress was used to assess the level of emotional disturbance of diabetic patients. It is

a 5-point Likert scale ranging from “not a problem” (score of 0) to “serious problem” (score of
4) (62).
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4.8. STUDY VARIABLES
4.8.1. Dependent Variable

Diabetic ketoacidosis

4.8.2. Independent Variables

Socio-demographic and economic factors: Age, sex, marital status, educational level,
occupation, residence, family history of DM, distance from the health institution, health
insurance, and monthly income

Personal related Factors: Alcohol, emotional disturbance, Self-reported medication adherence,
and regular physical activity.

Clinical related factors: Duration of DM, type of DM, BMI, presence of comorbidity, Presence
of infection, type of treatment taking for DM, lack of follow up, discontinue medication,

decreasing the dose of insulin, and diabetic education.

4.9. OPERATIONAL DEFINITIONS

Diabetic ketoacidosis: It was defined as admission blood glucose >250 mg/l and urine dipstick
ketone level > +2 (30).
Comorbidity: The presence of other chronic diseases in addition to diabetic mellitus (63).
Adherence to higher level of physical activity:-
Diabetic individuals was considered as having higher level of physical activity if they
have done vigorous type physical activity at least three days (60).

Adherence to moderate physical activity:-
Engage in five or more days of moderate-intensity activity and/or walking of at least
30minutes per day (60).

Low adherence to physical activity: patients was considered as having lower adherence to
physical activity if they are not meeting any of the criteria for either moderate or high levels of
physical activity (60).

Infection: defined as the presence of known or suspected infection plus two or more of the
following: Temperature >38 or <36 °C, HR >90, RR >24, WBC >12,000/mm3 or <4000/mm3
(64)

15



Body mass index: patients was considered Underweight if their BMI is less than 18.5 Kg/m2,
healthy weight if their BMI is 18.5 to 24.9 Kg/m2, overweight if their BMI is from 25 to 29.9
Kg/m2, and obese if their BMI is 30Kg/m2 or higher (65).

Medication adherence: according to Morisky Medication Adherence scale — 8 (MMAS-8),
patients were considered as having good adherence when he/she scores 8, medium adherence if
he/she scores 6 to less than 8, and low adherence if he/she scores < 6 (66).

Emotional disturbance: The PAID-5 contains questions 3, 6, 12, 16 and 19 from the full PAID-
20 scale. The scale gives a total score from 0 to 20. A score of 8 and above indicates a high level
of diabetes-related distress (62).

Alcohol consumption: - according to alcohol disorder identification screening tool (AUDIT)
subscales those who score 0-7 were considered as having low-risk drinking, 8- 15 as medium
risk/hazardous use, 16 —19 as having high risk/harmful use, and 20 - 40 as addiction likely (59).

4.10. DATA QUALITY ASSURANCE

The questionnaires first developed in English were translated into Amharic and back-translated
to English to ensure consistency by language experts. Data collectors and supervisors received
one day of training on data collection tools, the objective of the study, and techniques of data
collection. The principal investigator and supervisors would have made frequent checks for
consistency and completeness of the collected data, and appropriate corrections would have been
made on the spot. The questionnaires were pre-tested on 5% of the sample size at Finote Selam
General Hospital. Questionnaires were reviewed and cross-checked for completeness, accuracy,
and consistency by the supervisor and principal investigator, and corrective measures were taken
before starting data collection. For instance, income was written as a categorical variable, but
after the pretest, it was changed to blank space to prevent bias. The medical record number of
each participant was recorded at the time of secondary data collection to prevent duplication of
data. The medical record number of each participant was recorded at the time of secondary data

collection to prevent duplication of data.

4.11. DATA PROCESSING AND ANALYSIS

The data were first checked for completeness, and then each completed questionnaire would be

assigned a unique code. Following that, the data were entered using Epi Data version 3.1 and
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then exported to SPSS version 25 for further analysis. Descriptive statistics, which are
percentage and frequency for categorical variables, were computed for case and control groups
separately. A binary logistic regression model was used to see the association between dependent
and independent variables. Model fitness was checked using the Hosmer-Lemeshow goodness of
fit test statistics, giving a p-value of 0.149. Multicollinearity between independent variables was
checked using variance inflation factor (VIF) and tolerance test. No variables with VIF > 10
(maximum = 2.042) or tolerance test <0.1 (minimum = 0.490) were identified with a test. All
variables with a P value < 0.25 in the bivariable analysis were included in the final model of the
multivariable analysis in order to control all possible confounders. In multivariable analysis,
those variables with a p-value < 0.05 with a 95% confidence interval were considered
significantly associated with outcome variables. The direction and strength of the statistical
association were measured by the odds ratio with a 95% CI.

4.12. ETHICAL CLEARANCE

Ethical clearance was obtained from the Institutional Review Board of Bahir Dar University,
College of Medicine and Health Sciences, with protocol number 761/2023. A formal letter for
permission and support was written to Amhara public health institutions (APHI) from Bahirdar
University and finally APHI was written to selected public hospitals. All the study participants
were informed about the purpose of the study, their right to refuse. Informed consent was
obtained from study subjects prior to interviewing them. Privacy and confidentiality of study
participants were maintained by making the data coded and locked on a shelf before entered in to
the computer. After entering the computer the data were locked by password and the data had not
disclosed to any person other than principal investigator. All information collected from patients’

cards was kept strictly confidential.
4.13. DISSEMINATION OF THE RESULT

The findings of this study will be submitted and presented to BDU, College of medicine and
Health Sciences, department adult health nursing as a partial fulfillment of Master of Science in
adult health nursing. It will be kept in BDU, College of medicine and Health Science library,
and, also the finding of this result will be submitted to Amhara public health institutions and
selected public hospitals. Finally, it will be published in nationally or internationally recognized

journals.
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5. RESULT
5.1 SOCIO-DEMOGRAPHIC AND ECONOMIC FACTORS

A total of 408 diabetic patients (102 cases and 306 controls) were included in this study, with a
response rate of 100%. Among these, more than half of the participants 230 (56.4%) were males
and the rest 178 (44.6%) were females. The mean age (= Standard deviation) were 42.84(SD: +
14.5) and the majority of respondents 110 (27%) were found in the age range of 31-40 years.
According to this study, 45 (44.1%) of cases and more than half of the controls 181 (59.2%)
were not a members of community-based health insurance. Around half of the cases 54(52.9%)
were living greater than 5km from health institutions as shown in (Table 2).

Table 2: Socio-demographic characteristics of study participants for risk factors of DKA among
DM patients in east Gojjam Zone public hospitals, northwest Ethiopia, 2023

Cases (N=102) Controls (N=306)
Variables Category Frequency(N) Percentage (%) Frequency  Percentage
(N) (%)
Age group of 19-30 26 25.5% 66 21.5%
respondents 31-40 40 39.3% 70 22.9%
41-50 15 14.7% 63 20.6%
51-60 13 12.7% 60 19.6%
>60 8 7.8% 47 15.4%
Sex Male 59 57.8% 171 55.9%
Female 43 38.2% 135 44.1%
distance <=5km 39 38.2% 148 48.4%
>5km 63 61.8% 158 51.6%
monthly income  </=3000 48 47.1% 135 44.1%
>3000 54 52.9% 171 55.9%
marital status Single 12 11.8% 18 5.9%
Married 79 77.4% 230 75.2%
Divorced 2 2.0% 12 3.9%
Widowed 9 8.8% 46 15.0%
Family history of Yes 70 68.6% 230 75.2%
DM No 32 31.4% 76 24.8%
educational level cannotreadand 7 6.9% 48 15.7%
write
can read and 7 6.9% 61 19.9%
write
Primary 46 45.1% 86 28.1%
Secondary 3 2.9% 18 5.9%
college and 39 38.2% 93 30.4%
above
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house wife 21

Occupation gov't employer 7
daily laborer 8
Farmer 44
Student 11
Retired 1
Other* 10
Residence Urban 46
Rural 56
Member of Yes 57
CBHI No 45

20.6%
6.9%
7.8%
43.1%
10.8%
1.0%
9.8%
45.1%
54.9%
55.9%
44.1%

96
10
25
118
29

23

137
169
125
181

31.4%
3.3%
8.2%
38.5%
9.5%
1.6%
7.5%
44.8%
55.2%
40.8%
59.2%

Other* include: merchants, driver, and NGO employer

5.2 PERSONAL RELATED FACTORS

As the finding of this study shows 89 (87.3%) of cases and 260 (85.0%) of controls had low
medication adherence. According to this study, more than half 56 (54.9%) of cases and 164
(53.6%) of controls had high levels of emotional disturbance. Related to physical activity, more
than two-thirds of cases 83 (81.4%) and 216 (70.6%) of controls were doing low physical
activity. More than two-thirds of cases 84 (82.4%) and 264 (75.9%) of controls had low risk for

alcohol dependency showed in (Table 3).

Table 3: Personal related factors of study participants for risk factors of DKA among DM

patients in east Gojjam Zone public hospitals, northwest Ethiopia, 2023

Cases(N=102)

Controls(N=306)

Variables Category N % N %
Medication adherence  low 89 87.2% 260 85%
medium 12 11.8% 39 12.7%
good adherence 1 1.0% 7 2.3%
Emotional disturbance low level 46 45.1% 142 46.4%
high level 56 549% 164 53.6%
physical activity low 83 81.4% 216 70.6%
Moderate 4 3.9% 16 5.2%
High 15 14.7% 74 24.2%
Alcohol dependency low risk 84 82.4% 264 86.3%
medium risk 8 7.8% 16 5.2%
High risk 6 5.9% 14 4.6%
addiction likely 4 3.9% 12 3.9%
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5.3 CLINICAL RELATED FACTORS

Regarding clinical-related factors 3 (2.9%) of cases and 22 (7.2%) of controls were obese, and 6
(5.9%) of cases and 31 (10.1%) of controls were underweight. More than half of the respondents
of case 57 (55.9%) had no regular follow-up in DM clinic. According to this finding, more than
half of cases 64(62.7%), and more than two-thirds of controls, 254 (83.0%) had infection.
Additionally, 24 (23.5%) of cases and 138 (45.1%) of controls were decreasing their dose of
insulin from prescribed dose. Of all participants enrolled in this study, around two-thirds of
cases, 68 (66.7%), and half of controls, 152 (49.7%) were type one DM showed in (Table 4).

Table 4: Clinical related factors of study participants for risk factors of DKA among DM
patients in east Gojjam Zone public hospitals, northwest Ethiopia, 2023

Variables Category Cases(N=102) Controls(N=306)
N % N %
Body mass index < 18.5kg/m2 6 5.9% 31 10.1%
18.5-24.9kg/m2 93 91.2% 253 82.7%
25-29.9kg/m2 3 2,9% 22 7.2%
Duration of DM 1-5 years 73 71.6% 175 57.2%
>b5years 29 28.4% 131 42.8%
Regular follow up in  Yes 45 44.1% 102 33.3%
DM clinic No 57 55.9% 204 66.7%
Received diabetic Yes 48 47.1% 129 42.2%
education No 54 52.9% 177 57.8%
Decreasing the dose Yes 24 23.5% 138 45.1%
of insulin No 78 76.5% 168 54.9%
Discontinuation of Yes 77 75.5% 255 83.3%
insulin/ drugs No 25 24.5% 51 16.7%
Types of DM type one 68 66.7% 152 49.7%
type two 34 33.3% 154 50.3%
Kinds of treatment oral hypoglycemic 28 27.5% 125 40.8%
taking for DM agent
Insulin 66 64.7% 146 47.7%
both insulin and oral 8 7.8% 35 11.5%
Comorbidity Yes 32 31.4% 168 54.9%
No 70 68.6% 138 45.1%
Presence of Yes 64 62.7% 254 83%
infection No 38 37.3% 52 17.0%
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5.4 RISK FACTORS OF DKA AMONG DM PATIENTS
In the bivariable binary logistic regression analysis, socio-demographic and economic factors

such as, age, marital status, educational level, occupation, family history of DM, distance from
the HI, and community-based health insurance were found candidates for multiple variable
analysis. In addition, physical activity, duration of DM, type of DM, BMI, presence of
comorbidity, presence of infection, type of DM treatment, regular of follow-up in DM clinic,
discontinuing medication, and decreasing the dose of insulin were found candidate to be for
multiple variable analysis at p-value <0.25. All variables that were identified as candidates (at P-
value<0.25) in the bivariable analysis were entered into multivariable binary logistic regressions
to control confounding variables. After controlling the potential confounders, decreasing the
dose of insulin, absence of regular follow-up in DM clinic, presence of infection, distance from
health institution, and not being a member of CBHI were significantly associated risk factors at
p-value < 0.05.
According to the findings of this study, the odds of developing diabetic ketoacidosis were 1.85
times [AOR=1.85,95% CI (1.09-3.14)] higher among diabetic people living greater than 5km
from health institution as compared to diabetic people living less than or equal to 5km. The odds
of having diabetic ketoacidosis were also 3.3 times [AOR = 3.30, 95 % CI (1.75-6.24)] higher
among diabetic individuals who were not a member of CBHI as compared to those who were a
member of CBHI.

In addition to this, the odds of diabetic people who had no regular follow-up were 2.21 times
[AOR = 2.21, 95 % CI (1.31-3.71)] more likely to develop diabetic ketoacidosis compared to
those who have regular follow-ups in DM clinic. Regarding infection, diabetic people who had a
history of infection were 2.15 times [AOR = 2.15, 95 % CI (1.12-3.89)] more likely to develop
diabetic ketoacidosis than those who have no infection. The odds of developing diabetic
ketoacidosis were 2.13 times [(AOR=2.13, 95% CI (1.19-3.83)] higher among diabetic patients
who were decreasing the dose of insulin compared to those who are taking their insulin properly

as prescribed by the physician showed in (Table 5).
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Table 5: Bivariable and multivariable logistic regression analysis for risk factors of DKA among
DM patients in East Gojjam Zone public hospitals, Northwest Ethiopia, 2023

Variables Category Cases Controls COR AOR P-
N (%) N (%) (95%Cl) (95%Cl) value
Marital status  Single 12 (11.8) 18 (5.9) 1 1
Married 79 (77.4) 230 (75.2) 1.94 (0.9-4.21) 1.97 (0.80-4.83) 0.14
Divorced 2 (2.0) 12 (3.9) 4.00 (0.76-21.16) 4.90 (0.80-29.93) 0.09
Widowed 9(8.8) 46 (15.0) 3.41(1.23-9.47) 2.74(0.85-8.80)  0.09
Family history ~ Yes 70 230 (75.2) 1.38 (0.85- 2.26) 1.53(0.76-3.09) 0.23
of DM No 32(29.6) 76 (24.8) 1 1 0.42
education cannot read 7 (6.9) 48 (15.7) 2.88 (1.20-6.91) 1.50 (0.57-3.95)
level and write
canread and 7 (6.9) 61 (16.9) 3.65(1.54-8.70) 1.70(0.65-4.45) 0.28
write
Primary 46 (45.1) 86 (28.1) 0.78 (0.47-1.32)  0.59 (0.33-1.05)  0.07
Secondary 3(2.9) 18 (5.9) 2.52(0.70-9.03) 2.21(0.57-8.57) 0.25
college and 39(38.2) 93(30.4) 1 1
above
house wife 21 (20.6) 96(31.4) 1 1
Occupation  gov't 7 (6.9) 10 (3.3) 0.31(0.11-0.92) 0.43(0.10-1.81) 0.25
employer
daily laborer 8 (7.8) 25 (8.2) 0.68 (0.27-1.73) 0.49 (0.16-1.53)  0.22
Farmer 44 (43.1) 118(38.5) 0.59 (0.33-1.05) 0.63(0.28-1.46) 0.28
Student 11(10.8) 29 (9.5) 0.58 (0.25- 1.34) 0.69 (0.23-2.11)  0.52
Retired 1(1.0) 5 (1.6) 1.09 (0.12- 9.86)  1.18 (.094-14.82) 0.90
Other 10 (9.8)  23(7.5) 0.50 (0.21- 1.21) 0.43(0.27-1.50) 0.20
Distance </=5km 39(38.2) 148 (48.4) 1 1
>5km 63 (61.8) 158 (51.6) 0.66 (0.42- 1.05) 1.85(1.09-3.14)  0.02*
Member of Yes 57(55.9) 125 (40.8) 1 1
CBHI No 45 (44.1) 181 (59.2) 1.83 (1.17-2.88)  3.30 (1.75-6.24)  0.001*
Age group 19-30 26 (25.5) 66 (71.7) 0.43(0.18-1.04)  2.84 (0.33-24.40) 0.34
31-40 40 (39.3) 70 (63.6) 0.30 (0.13-0.69)  3.46 (0.46-26.17) 0.23
41-50 15 (14.7) 63 (80.8) 0.72 (0.13-0.69)  5.65(1.01-31.81) 0.05
51-60 13 (12.7) 60 (82.2) 0.79 (0.28-1.83)  4.29 (1.06-17.29) 0.05
>60 8 (7.8) 47 (85.5) 1 1
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physical

activity

BMI

duration of
DM

Regular follow
up in DM
clinic
Decreasing
the dose of
insulin
Discontinuatio
n of insulin
/drugs

Types of DM

DM Treatment

Comorbidity

Presence of

infection

low
moderate
High

< 18kg/m2
18.5-
24.9kg/m2
25-
29.9kg/m2
1-5 years
>5years
Yes

No

Yes
No

Yes
No

type one
type two
oral
hypoglycemi
c agent
Insulin
both

and oral

insulin

Yes
No
Yes
No

83 (81.4)
4 (3.9)
15 (14.7)
6 (5.9)
93 (91.2)

3(2.9)

73 (71.6)
29 (28.4)
45 (44.1)
57(55.9)

24 (23.5)
78 (76.5)

77(75.5)
25 (24.5)

68 (66.7)
34 (33.3)
28 (27.5)

66 (64.7)
8 (7.8)

32 (31.4)
70 (68.6)
64 (62.7)
38 (37.3)

216 (70.6)
16 (5.2)
74 (24.2)
31 (10.1)
253 (82.7)

22 (7.2)

175 (57.2)
131 (42.8)
102 (33.3)
204 (66.7)

138 (45.1)
168(54.9)

255 (83.3)
51 (16.7)

152 (49.7)
154 (50.3)
125 (81.7)

146 (68.9)
35 (81.4)

168 (54.9)
138 (45.1)
254 (83.0)
52 (17.0)

0.53 (0.29-0.97)
0.81 (0.24-2.77)
1
1
0.53 (0.21-1.30)

1.42 (0.32-6.30)

1
1.88 (1.16-3.06)
1

1.58 (1.0-2.50)

2.67 (1.60-4.45)
1

1.62 (0.94-2.79)
1

0.49 (0.31-0.79)
1
1

0.49 (0.30-0.82)
0.98 (0.41-2.34)

2.66 (1.66-4.28)
1
2.90 (1.76-4.78)
1

0.57 (0.27-1.21)
0.70 (0.16-3.00)
1
1
0.44 (0.14-1.38)

0.69 (0.11-4.19)

1
1.58 (0.91-2.75)
1

2.21 (1.31-3.71)

2.13 (1.19-3.83)
1

1.02 (0.4-2.61)
1

0.36 (0.09-1.40)
1
1

1.26 (0.41-3.80)
3.63 (0.79-16.73)

1.09 (0.56-2.12)
1
2.15 (1.12-3.89)
1

0.14

0.63

0.16

0.69

0.11

0.003*

0.01*

0.97

0.14

0.69
0.10

0.81

0.01*

* Indicates that variables are statistically significant at P value < 0.05
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6. DISCUSSION

The purpose of this study was to identify the risk factors for diabetic ketoacidosis among diabetic
mellitus patients attending chronic follow-up clinics and in different wards in the East Gojjam
zone of public hospitals. The identified risk factors in multivariable analysis were decreasing the
dose of insulin, absence of regular follow-up in a DM clinic, the presence of infection, distance
from a health institution that is >5km, and not being a member of community-based health
insurance.

In this study, the odds of having diabetic ketoacidosis were 2.15 times higher among those
individuals who had a history of infection compared to those diabetic individuals who had no
infection. This finding is supported by studies conducted in Pakistan (13), Saudi Arabia (47),
Egypt (19), Shanan Gibe Hospital, Southwest Ethiopia (48), Jimma University Specialized
Hospital, and Debre Tabor General Hospital, Ethiopia (35, 49). The reason might be that
infection causes a stress response in the body by increasing the amount of certain hormones, such
as cortisol and adrenaline. These hormones work against the action of insulin, and, as a result,
the body's production of glucose increases, which results in high blood sugar levels and causes
diabetic ketoacidosis (67).

In addition to this, the body releases hormones associated with stress, like adrenaline and
epinephrine, to fight the infection. These hormones have the power to increase blood sugar levels
and the body's requirement for insulin. The body finds it challenging to produce enough insulin
as a result of the increasing demand. When the body doesn't produce enough insulin to meet this
increased need, it starts to burn fat for energy, which leads to the formation of ketones, which

can poison the blood in excessive concentrations. This may lead to diabetic ketoacidosis (68).

The odds of diabetic people who were not members of community-based health insurance being
3.3 times more likely to develop diabetic ketoacidosis as compared to those who were members
of health insurance. This finding is in line with a study conducted in, Maryland (38), and
Ethiopia (39). This might be because those who were not members of community-based health
insurance would wait longer to access health services due to socio-economic problems. Even if
the patient wants to visit a healthcare institution for diagnostic and therapeutic purposes, direct
payment for healthcare hinders utilization of health services (69). As a result, they develop

diabetic ketoacidosis. On the contrary, diabetic individuals who have health insurance have
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frequent and short-term contact with health professionals as per appointment. A study conducted
in southern Ethiopia showed that members of CBHI were more likely to utilize outpatient
healthcare services compared to non-members during an individual's illness. This indicates that
individuals with diabetes who are members of CBHI have regular follow-ups and frequent
contact with their healthcare provider. Due to this reason, they are prevented from developing
DKA (70).

Regarding regular follow-ups in the DM clinic, diabetic people who did not have regular follow-
ups in the DM clinic were 2.21 times more likely to develop diabetic ketoacidosis as compared
to those who had regular follow-ups. This finding is supported by a study conducted in northeast
Ethiopia (32) and southwest Ethiopia (55). The reason for this may be related to diabetes mellitus
patients' regular visits to the diabetic clinic, where their level of blood glucose is frequently
measured and monitored, further preventing the development of diabetic ketoacidosis. However,
if they have no regular follow-ups in the DM clinic, they may develop diabetic ketoacidosis (71).

According to the findings of this study, the odds of developing diabetic ketoacidosis were 1.85
times higher among diabetic people living greater than 5km from health institutions as compared
to diabetic people living less than or equal to 5km. This finding is in line with an institutional-
based unmatched case-control study conducted in Zimbabwe (36) and Jimma, Ethiopia (37). The
reason may be a lack of transportation access and the inability to pay transportation costs to
access health institutions for follow-ups; due to this reason, diabetic individuals have prolonged
their appointments, which leads to a shortage of diabetic drugs and may lead to diabetic
ketoacidosis (72). Additionally, the distance to the health facility has an impact on the
individual's ability to keep regular follow-up appointments because the long distances make it
difficult to sustain frequent visits (73).

Decreasing the dose of insulin is another risk factor in this study, as the result shows the odds of
developing diabetic ketoacidosis are 2.13 times higher in diabetic individuals as compared to
those who have taken their dose of insulin as prescribed by the healthcare provider. This study is
supported by a study conducted in Pakistan (13), Israel, Soroka University Medical Center (50),
Japan (51), and Jimma University Specialized Hospital, Ethiopia (49). This is because decreasing
the insulin dose can raise blood sugar levels by reducing tissue glucose uptake, increasing
glucose absorption from the digestive tract, and enhancing gluconeogenesis and glycogenolysis,

which lead to lipolysis and diabetic ketoacidosis (74).
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7. STRENGTH AND LIMITATION OF THE STUDY

7.1. STRENGTH OF THE STUDY
Being a multicenter study was strength of this study.

7.2. LIMITATION OF THE STUDY
Since the study was hospital-based, the findings may not be generalized to the general
population. In addition to this, the data were collected by health professionals, so there might be

a social desirability bias.
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8. CONCLUSION

The burden of risk factors for diabetic ketoacidosis among DM patients is a significant public
health problem. The study tried to identify some important parameters that are possible risk
factors for diabetic ketoacidosis. According to the findings, absence of regular follow-up in the
DM clinic, decreased dose of insulin, not being a member of CBHI, distance from health
institutions that is > 5km, and infection were risk factors for diabetic ketoacidosis. Therefore,
healthcare providers should intervene on the identified risk factors of diabetic ketoacidosis to

prevent the occurrence of diabetic ketoacidosis.
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9. RECOMMENDATION

Based on the findings of this study, the following recommendations are forwarded:
TO AMHARA REGIONAL HEALTH BUREAU

The regional health bureau should provide community-based health insurance to the
population with poor socio-economic status. In order to prevent and modify the identified

risk factors for diabetic ketoacidosis in the diabetic population.
TO EAST GOJJAM ZONE PUBLIC HOSPITALS

East Gojjam Zone hospital administration shall design a strategy to incorporate or encourage
a health education program about infection, the importance of regular follow-up, an
appropriate dose of insulin, and the importance of being a member of CBHI. Healthcare
providers are also recommended to use this finding to prevent risk factors for DKA among

DM patients by creating awareness when they come for follow-up at DM clinic.
TO DIABETIC CLIENTS

People with diabetes are recommended to have frequent and regular follow-ups in the DM
clinic. Diabetes individuals should take a therapeutic dose of insulin as prescribed by the
physician to monitor blood glucose levels, which is important for good control and prevention of

diabetic ketoacidosis.
TO RESEARCHERS

A prospective cohort study triangulated with a qualitative study design is recommended to be
carried out on the incidence of diabetic ketoacidosis and related risk factors for diabetic

ketoacidosis among diabetic patients

28



REFERENCE

1. Baynes HW. Classification, pathophysiology, diagnosis and management of diabetes mellitus. J
diabetes metab. 2015;6(5):1-9.
2. Ogurtsova K, da Rocha Fernandes J, Huang Y, Linnenkamp U, Guariguata L, Cho NH, et al.

IDF Diabetes Atlas: Global estimates for the prevalence of diabetes for 2015 and 2040. Diabetes
research and clinical practice. 2017;128:40-50.

3. Tan SY, Wong JLM, Sim YJ, Wong SS, Elhassan SAM, Tan SH, et al. Type 1 and 2 diabetes
mellitus: A review on current treatment approach and gene therapy as potential intervention. Diabetes &
metabolic syndrome: clinical research & reviews. 2019;13(1):364-72.

4, Harreiter J, Roden M. Diabetes mellitus—Definition, classification, diagnosis, screening and
prevention (Update 2019). Wiener Klinische Wochenschrift. 2019;131:6-15.

5. Atlas D. IDF diabetes atlas. International Diabetes Federation (9th editio) Retrieved from
http://www idf org/about-diabetes/facts-figures. 2019.

6. Panari H, Vegunarani M. Study on complications of diabetes mellitus among the diabetic
patients. Asian Journal of Nursing Education and Research. 2016;6(2):171-82.

7. Gebre BB, Assefa ZM. Magnitude and associated factors of diabetic complication among diabetic
patients attending Gurage zone hospitals, South West Ethiopia. BMC research notes. 2019;12(1):1-6.

8. Jalili M, Niroomand M. Type 2 diabetes mellitus. Tintinalli's Emergency Medicine. 2016;7.

9. Atkilt HS, Turago MG, Tegegne BS. Clinical characteristics of diabetic ketoacidosis in children
with newly diagnosed Type 1 diabetes in Addis Ababa, Ethiopia: a cross-sectional Study. PloS one.
2017;12(1):e0169666.

10. Nasa P, Chaudhary S, Shrivastava PK, Singh A. Euglycemic diabetic ketoacidosis: A missed
diagnosis. World journal of diabetes. 2021;12(5):514.

11. Dhatariya K, Savage M, Sampson M, Matfin G, Scott A. Severe hyperglycemia, diabetic
ketoacidosis, and hyperglycemic hyperosmolar state. Endocrine and Metabolic Medical Emergencies: A
Clinician's Guide. 2018:531-47.

12. Azkoul A, Sim S, Lawrence V. Diabetic Ketoacidosis in adults: Part 1. Pathogenesis and
diagnosis. South Sudan Medical Journal. 2022;15(2):62-6.
13. Ahuja W, Kumar N, Kumar S, Rizwan A. Precipitating risk factors, clinical presentation, and

outcome of diabetic ketoacidosis in patients with type 1 diabetes. Cureus. 2019;11(5).

14. Lizzo JM, Goyal A, Gupta V. Adult diabetic ketoacidosis. StatPearls [Internet]: StatPearls
Publishing; 2022.

15. Mekonnen GA, Gelaye KA, Gebreyohannes EA, Abegaz TM. Treatment outcomes of diabetic
ketoacidosis among diabetes patients in Ethiopia. Hospital-based study. Plos one. 2022;17(4):e0264626.
16. Wolfsdorf JI, Glaser N, Agus M, Fritsch M, Hanas R, Rewers A, et al. ISPAD Clinical Practice
Consensus Guidelines 2018: Diabetic ketoacidosis and the hyperglycemic hyperosmolar state. Pediatric
diabetes. 2018;19:155-77.

17. Alourfi Z, Homsi H. Precipitating factors, outcomes, and recurrence of diabetic ketoacidosis at a
university hospital in Damascus. Avicenna Journal of Medicine. 2015;5(01):11-5.

18. French EK, Donihi AC, Korytkowski MT. Diabetic ketoacidosis and hyperosmolar hyperglycemic
syndrome: review of acute decompensated diabetes in adult patients. Bmj. 2019;365.

19. Hamed ZSS, Gawaly AM, Abbas KM, EI Ahwal LM. Epidemiology of infection as a precipitating
factor for diabetic ketoacidosis at Tanta University Hospital. Tanta Medical Journal. 2017;45(2):68.

20. Seaquist ER, Teff K, Heller SR. Impaired Awareness of Hypoglycemia in Type 1 Diabetes: A
Report of An NIDDK Workshop in October 2021. Diabetes care. 2022;45(12):2799-805.

21. Fayfman M, Pasquel FJ, Umpierrez GE. Management of hyperglycemic crises: diabetic
ketoacidosis and hyperglycemic hyperosmolar state. Medical Clinics. 2017;101(3):587-606.

29


http://www/

22. Thomas S, Mohamed NA, Bhana S. Audit of diabetic ketoacidosis management at a tertiary
hospital in Johannesburg, South Africa. S Afr Med J. 2019;109(6):407-11.

23. Farsani SF, Brodovicz K, Soleymanlou N, Marquard J, Wissinger E, Maiese BA. Incidence and
prevalence of diabetic ketoacidosis (DKA) among adults with type 1 diabetes mellitus (T1D): a systematic
literature review. BMJ open. 2017;7(7):e016587.

24. Bedaso A, Oltaye Z, Geja E, Ayalew M. Diabetic ketoacidosis among adult patients with diabetes
mellitus admitted to emergency unit of Hawassa university comprehensive specialized hospital. BMC
research notes. 2019;12:1-5.

25. Taye GM, Bacha AJ, Taye FA, Bule MH, Tefera GM. Diabetic ketoacidosis management and
treatment outcome at medical ward of shashemene referral hospital, Ethiopia: A retrospective study.
Clinical Medicine Insights: Endocrinology and Diabetes. 2021;14:11795514211004957.

26. Benoit SR, Zhang Y, Geiss LS, Gregg EW, Albright A. Trends in diabetic ketoacidosis
hospitalizations and in-hospital mortality—United States, 2000-2014. Morbidity and Mortality Weekly
Report. 2018;67(12):362.

27. Eskeziya A, Girma Z, Mandefreo B, Haftu A. 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. 2020;3(1):33-8.

28. Debela DT, Kedir MM, Desu G. Characteristics of diabetic ketoacidosis in adult patients in FH
Jimma, Oromia, Ethiopia, 2022.

29. Chetty L, Govender N, Reddy P. Traditional Medicine Use among Type 2 Diabetes Patients in
KZN. Advances in Public Health. 2022;2022.

30. Desse TA, Eshetie TC, Gudina EK. Predictors and treatment outcome of hyperglycemic
emergencies at Jimma University Specialized Hospital, southwest Ethiopia. BMC research notes.
2015;8(1):1-8.

31. Korsa AT, Genemo ES, Bayisa HG, Dedefo MG. Diabetes mellitus complications and associated
factors among adult diabetic patients in selected hospitals of West Ethiopia. The Open Cardiovascular
Medicine Journal. 2019;13(1).

32. Getie A, Wondmieneh A, Bimerew M, Gedefaw G, Demis A. Determinants of diabetes
ketoacidosis among diabetes mellitus patients at North Wollo and Waghimra zone public hospitals,
Amhara region, Northern Ethiopia. BMC endocrine disorders. 2021;21:1-9.

33. YimamAhmed M, Ejigu SH, Zeleke AZ, Hassen MY. Glycemic control, diabetes complications and
their determinants among ambulatory diabetes mellitus patients in southwest ethiopia: A prospective
cross-sectional study. Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy. 2020;13:1089.
34. Mahesh M, ShlvaSwaMy RP, ChandRa BS, Syed S. The study of different clinical pattern of
diabetic ketoacidosis and common precipitating events and independent mortality factors. Journal of
clinical and diagnostic research: JCDR. 2017;11(4):0C42.

35. Alemnew GM, Abegaz TM. Clinical characterstics, precipitating factors and glycemic control
among diabetic ketoacidosis patients admitted to university hopsital in Northwest Ethiopia: A hospital
based observational study. 2019.

36. Ponesai N, Anderson C, Mufuta T, Gombe N, Lucia T, Donewell B. Risk factors for diabetic
complications among diabetic patients, Chirumanzu District, Zimbabwe, 2011. Austin J Public Health
Epidemiol. 2015;2(2):1-7.

37. Ahmed M, Yirdachew E, Tefera G. Diabetic complications among follow-up patients: a cross-
sectional study at Jimma University specialized hospital diabetic clinic. J Clin Mol Endocrinol.
2018;3(1):45.

38. Lee S-H, Brown SL, Bennett AA. The relationship between insurance and health outcomes of
diabetes mellitus patients in Maryland: a retrospective archival record study. BMC Health Services
Research. 2021;21:1-10.

39. Atnafu DD, Tilahun H, Alemu YM. Community-based health insurance and healthcare service
utilisation, North-West, Ethiopia: a comparative, cross-sectional study. BMJ open. 2018;8(8):e019613.

30



40. Eid M, Mohammad IS, El-Sayed AA-A, Mohamed HS. Risk Factors for Diabetic Ketoacidosis In
Sohag University Hospitals. SVU-International Journal of Medical Sciences. 2022;5(1):268-72.

41. Al-Obaidi AH, Alidrisi HA, Mansour AA. Precipitating factors for diabetic ketoacidosis among
patients with type 1 diabetes mellitus: the effect of socioeconomic status. Dubai Diabetes and
Endocrinology Journal. 2019;25(1-2):52-60.

42. Ndebele NF, Naidoo M. The management of diabetic ketoacidosis at a rural regional hospital in
KwaZulu-Natal. African Journal of Primary Health Care and Family Medicine. 2018;10(1):1-6.

43, Silva DAS, Naghavi M, Duncan BB, Schmidt Ml, de Souza MdFM, Malta DC. Physical inactivity
as risk factor for mortality by diabetes mellitus in Brazil in 1990, 2006, and 2016. Diabetology &
Metabolic Syndrome. 2019;11(1):1-11.

44, Ahola AJ, Harjutsalo V, Thomas MC, Forsblom C, Groop P-H. Dietary intake and
hospitalisation due to diabetic ketoacidosis and hypoglycaemia in individuals with type 1 diabetes.
Scientific Reports. 2021;11(1):1-7.

45, Putula E, Huhtala H, Vanhamaki S, Laatikainen T, Tahkola A, Hannula P, et al. Clinical
characteristics and prognoses of patients with diabetic ketoacidosis in Finland. Diabetes Epidemiology
and Management. 2023:100129.

46. Garrett C, Choudhary P, Amiel S, Fonagy P, Ismail K. Recurrent diabetic ketoacidosis and a
brief history of brittle diabetes research: contemporary and past evidence in diabetic ketoacidosis
research including mortality, mental health and prevention. Diabetic Medicine. 2019;36(11):1329-35.
47. Alotaibi R, Alsulami M, Hijji S, Alghamdi S, Alnahdi Y, Alnahdi H, et al. Diabetic ketoacidosis in
Saudi Arabia: factors precipitating initial admission and readmission. Annals of Saudi Medicine.
2022;42(2):119-26.

48. Yigazu DM, Desse TA. Glycemic control and associated factors among type 2 diabetic patients at
Shanan Gibe Hospital, Southwest Ethiopia. BMC research notes. 2017;10(1):1-6.

49. Ejeta F, Raghavendra Y, WoldeMariam M. Patient adherence to insulin therapy in diabetes Type
1 and Type 2 in chronic ambulatory clinic of Jimma University Specialized Hospital, Jimma, Ethiopia.
International Journal of Pharma Sciences and Research. 2015;6(4).

50. Brandstaetter E, Bartal C, Sagy |, Jotkowitz A, Barski L. Recurrent diabetic ketoacidosis.
Archives of endocrinology and metabolism. 2019;63:531-5.

51. Abiru N, Nakatsuji Y, Noguchi M, Tsuboi K. Overlapping risk factors for diabetic ketoacidosis in
patients with type 1 diabetes on ipragliflozin: case analysis of spontaneous reports in Japan from a
pharmacovigilance safety database. Expert Opinion on Drug Safety. 2023:1-10.

52. Gray N, Picone G, Sloan F, Yashkin A. The relationship between BMI and onset of diabetes
mellitus and its complications. Southern medical journal. 2015;108(1):29.

53. Negera GZ, Weldegebriel B, Fekadu G. Acute complications of diabetes and its predictors among
adult diabetic patients at Jimma medical center, Southwest Ethiopia. Diabetes, metabolic syndrome and
obesity: targets and therapy. 2020;13:1237.

54. Mbanya JC, Naidoo P, Kolawole BA, Tsymbal E, McMaster A, Karamchand S, et al.
Management of adult patients with type 1 diabetes mellitus in Africa: A post-hoc cohort analysis of 12
African countries participating in the International Diabetes Management Practices Study (Wave 7).
Medicine. 2020;99(25).

55. Kassahun T, Eshetie T, Gesesew H. Factors associated with glycemic control among adult
patients with type 2 diabetes mellitus: a cross-sectional survey in Ethiopia. BMC research notes.
2016;9(1):1-6.

56. Fiseha T, Alemayehu E, Kassahun W, Adamu A, Gebreweld A. Factors associated with glycemic
control among diabetic adult out-patients in Northeast Ethiopia. BMC research notes. 2018;11:1-6.

57. Tandon S, Chew M, Eklu-Gadegbeku CK, Shermock KM, Morisky DE. Validation and
psychometric properties of the 8-item Morisky Medication Adherence Scale (MMAS-8) in Type 2 diabetes
patients in sub-Saharan Africa. Diabetes research and clinical practice. 2015;110(2):129-36.

58. Tan C, Teng G, Chong K, Cheung P, Lim A, Wee H, et al. Utility of the Morisky Medication
Adherence Scale in gout: a prospective study. Patient preference and adherence. 2016:2449-57.

31



59. Babor TF, Robaina K. The Alcohol Use Disorders Identification Test (AUDIT): A review of
graded severity algorithms and national adaptations. 2016.

60. Forde C. Scoring the international physical activity questionnaire (IPAQ). University of Dublin.
2018;3.

61. Feleke BE, Feleke TE, Kassahun MB, Adane WG, Fentahun N, Girma A, et al. Glycemic control
of diabetes mellitus patients in referral hospitals of Amhara Region, Ethiopia: a Cross-Sectional Study.
BioMed Research International. 2021;2021.

62. Vislapuu M, Brostrom A, Igland J, Vorderstrasse A, lversen MM. Psychometric properties of the
Norwegian version of the short form of The Problem Areas in Diabetes scale (PAID-5): a validation
study. BMJ open. 2019;9(2):e022903.

63. Iglay K, Hannachi H, Joseph Howie P, Xu J, Li X, Engel SS, et al. Prevalence and co-prevalence
of comorbidities among patients with type 2 diabetes mellitus. Current medical research and opinion.
2016;32(7):1243-52.

64. Alemu T, Eshetie TC, Gudina EK. Predictors and treatment outcome of hyperglycemic
emergencies at Jimma University Specialized Hospital, southwest Ethiopia. 2015.

65. Walelgne W, Yadeta D, Feleke Y, Kebede T. Guidelines on clinical and programmatic
management of major non communicable diseases. Addis Ababa: Federal Democratic Republic of
Ethiopia Ministry of Health. 2016.

66. Moon SJ, Lee W-Y, Hwang JS, Hong YP, Morisky DE. Accuracy of a screening tool for
medication adherence: A systematic review and meta-analysis of the Morisky Medication Adherence
Scale-8. PL0S One. 2017;12(11):e01871309.

67. Wolkowicz KL, Aiello EM, Vargas E, Teymourian H, Tehrani F, Wang J, et al. A review of
biomarkers in the context of type 1 diabetes: Biological sensing for enhanced glucose control.
Bioengineering & Translational Medicine. 2021;6(2):e10201.

68. Wojcik M, Krawczyk M, Zieleniak A, Mac Marcjanek K, Wozniak LA. Associations of high blood
sugar with oxidative stress and inflammation in patients with type 2 diabetes. Dietary sugar, salt and fat
in human health: Elsevier; 2020. p. 305-23.

69. Fite MB, Roba KT, Merga BT, Tefera BN, Beha GA, Gurmessa TT. Factors associated with
enrollment for community-based health insurance scheme in Western Ethiopia: Case-control study. Plos
one. 2021;16(6):e0252303.

70. Demissie B, Gutema Negeri K. Effect of community-based health insurance on utilization of
outpatient health care services in Southern Ethiopia: a comparative cross-sectional study. Risk
management and healthcare policy. 2020:141-53.

71. Eva JJ, Kassab YW, Neoh CF, Ming LC, Wong YY, Abdul Hameed M, et al. Self-care and self-
management among adolescent T2DM patients: a review. Frontiers in endocrinology. 2018;9:489.

72. Boshe BD, Yimar GN, Dadhi AE, Bededa WK. The magnitude of non-adherence and contributing
factors among adult outpatient with Diabetes Mellitus in Dilla University Referral Hospital, Gedio,
Ethiopia. PLoS One. 2021;16(3):e0247952.

73. Lall D, Engel N, Devadasan N, Horstman K, Criel B. Models of care for chronic conditions in
low/middle-income countries: a ‘best fit framework synthesis. BMJ Global Health. 2018,3(6).:e001077.
74. Bereda G. Diabetic Ketoacidosis: Precipitating Factors, Pathophysiology, and Management.
Biomed J Sci & Tech Res. 2022;44(5):35843-8.

32



ANNEXES

Annex I: Information Sheet (English version)

Good morning/afternoon, my name is -------------------- and |1 am one of the data collectors for the
Study being conducted by Yonas Wondie from Bahir Dar University, College of Medicine and
Health Sciences, department of Adult health nursing. You are selected scientifically to be
participant of this study if you give me consent after you have understood the following
information.

The Study/Project Title: Risk factors of DKA among DM patients in East Gojjam Zone public
hospitals, North West Ethiopia, 2023.

Procedure and Duration: | was interviewing DM patients who are admitted (come for follow
up) in the selected public hospital using a questionnaire to provide me with pertinent data that is
helpful for the study. There are __ questions to answer where | was filling the questionnaire by
interviewing the patient. The interview was taking about 15-20 minutes.

Benefit of the study: the participant was not get any direct benefit for being participant but the
information obtained through this study was help full for the study population by identifying the
risk factors of DKA for a better disease control. And also the result of the study might give some
clues for Ethiopian public health policies and was contribute a lot in minimizing the problem of
shortage of evidences related to the issue under study.

Harm of the study: the study had no harm except that participants were spending up to 15-20
minutes in the interview.

Rights of the participant: participants has full right not to participate, the participant can stop
Participating in the study at any time, can skip question which she/he does not want to respond
During the interview and the participant can also ask questions which are not clear.
Confidentiality: 1 am going to ask you a question which would help us, to gather information
about the above mentioned issue. All the information which you are being asked to provide in
this questionnaire would be kept strictly confidential (your personal information including your
name) and the information would be used only for study purposes.

Contact Address: If there is any questions related to the study you can contact us by

Yonas Wondie (BSc)
Phone no: +251918570288, E-mail:yonasmelkamu88@gmail.com
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Annex II: Informed Consent form (English version)

In undersigning this document, I am giving my consent to participate in the study. | have been
informed that the purpose of this study is to identify the risk factors of DKA among DM patients
in East Gojjam Zone public hospitals, North West Ethiopia, 2023. | have understood that
participation in this study is entirely voluntary and my identity would not be disclosed to the
third party. | have also been informed that my participation or my refusal to take part would not
affect the care | receive from the hospital. | understood that participation in this study imposes no
risk to me. | understood that Yonas Wondie is the contact person if | have questions about the
study or about my rights as a study participant. Now | am giving my consent to participate in the

study voluntarily.

Signature of the participant Date / /

Data collector Name Signature Date / /
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ANNEX [11: ENGLISH VERSION QUESTIONNAIRES

S. No. | Questions Response remark
Part 1: Socio- Demographic Characteristics
101 How old are you? (age in years) / / in complete year
102 Sex 1.Male 2.Female
103 What is your current marital status? 1. Married
2. single
3. Divorced
4. Widowed
5. Separated
104 Family history of DM 1.Yes 2.No
105 What is your education level? 1. Can'tread and write
2. Can read and write
3. Primary ( grade 1-8")
4. Secondary (grade 9-12™)
5. College and above
106 What is your current occupation? 1. House wife
2. Government employee
3. Daily laborer
4. Farmer
5. Student
6. Retired
7. Others (specify)..........
107 What is your place of residence? 1. Urban 2. Rural
108 Distance from the health institution | ~-------------- in meter/km
109 What is your monthly income? / /iInETB
110 Are you a member of health insurance? 1.Yes 2.No
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Part-2: personal related factors

Part I: Alcohol use disorders identification test tool (AUDIT)

Now | am going to ask you some question about your use of alcoholic beverage (Beer,

Tella, Teji, Arekie ) during this past year

111 | How often do you consume a drink 0. Never If the
containing alcohol? % rl\n/l(())?li?lll))/lor less ?SnstZ(\e/L r
3. We_ekly Skip
4. Da}lly or almost to Q. 120
daily
112 | How many drinks containing alcohol do 0. Oto2
you consume on a typical day when do you 1. 3to4
drink on a typical day when you are 2. 5to6
drinking? 3. 7t09
4. 10 or more
113 | How often do you have six or more drinks 0. Never Skip  to
on one occasion? 1. Less than monthly 119 and
2. Monthly 120 if the
3. Weekly total
4. Daily or almost daily | score of
112 and
113=0
114 | Once after you had sta_rted drinking, how 0. Never
e e o ol Yo | 1. Las tan
during the last year? 2. Monthly
3. Weekly
4. Daily or almost daily
115 | How often during the last year have you 0. Never
failed to do what was normally expected 1. Less than monthly
from you because of your drinking? 2. Monthly
3. Weekly
4. Daily or almost daily
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116 | How often during the last year have you 0. Never
needed an alcoholic drink in the morning to 1. Less than monthly
get yourself going after a heavy drinking 2. Monthly
session? 3. Weekly
4. Daily or almost daily
117 | How often during the last year have you 0. Never
had a feeling of guilt or remorse after 1. Less than monthly
drinking? 2. Monthly
3. Weekly
4. Daily or almost daily
118 | How often during the last year have you 0. Never
been unable to remember what happened 1. Less than monthly
the night before because you had been 2. Monthly
drinking 3. Weekly
4,

Daily or almost daily

119 | Have you or somebody else been injured as | 0.No
a result of your drinking? 2.Yes, but not in the last year
4.Yes, during the last year

120 | Has a relative or friend, doctor or other | 0.No
health worker been concerned about your 2.Yes, but_not In the last year
4.Yes, during the last year

drinking or suggested that you cut down?

Medication adherence questioner (The 8-item Morisky Medication Adherence Scale)

Now | am going to ask you some questions about your use of medication for diabetes.

121 Do you sometimes forget your medication 1.Yes 2.NO

122 People sometimes miss their medication for | L.YES  2.NO
reason other than forgetting. Thinking over the
past two weeks, were there any days when you

did not take your medicines?

123 Have you ever cut back or stopped taking your | 1.YES 2.NO
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medication without telling your doctor,

because you felt worse when you took it?

124

When you travel or leave home, do you
sometimes forget to bring along your

medications?

1.YES 2.NO

125

Did you take your diabetes medications

yesterday?

1.YES 2.NO

Recoded

126

When you feel like your condition is under
control, do you sometimes stop taking your

medicines?

1.YES 2.NO

127

Taking medication every day is a real
inconvenience for some people. Do you ever
feel hassled about sticking to your treatment

plan?

1.YES 2.NO

128

How often do you have difficulty remembering

to take all your medications?

1.Never/Rarely
2.0nce in a while
3.sometimes
4.usually

5.all time

Problem Areas in Diabetes Scale (PAID)-5 for emotional disturbance

129

Feeling scared when you | 0. Not a problem

think about living with | 1. Minor problem

diabetes 2. Moderate problem

3. Somewhat

4. Serious problem

130

Feeling depressed when you | 0.Not a problem

think about living with | 1. Minor problem

diabetes 2.Moderate problem

3.Somewhat

4.Serious problem
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131 Worrying about the future | 0.Not a problem
and the possibility of | 1. Minor problem
serious complications 2.Moderate problem

3.Somewhat
4.Serious problem

132 Feeling that diabetes is | 0.Not a problem
taking up too much of your | 1. Minor problem
mental and physical energy | 2.Moderate problem
every day 3.Somewhat

4.Serious problem
Coping with complications | 0.Not a problem
133 of diabetes 1.Minor problem

2.Moderate problem
3.Somewhat
4.Serious problem
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Physical activity assessment by using international physical activity questionnaire (IPAQ)

Now, think about vigorous physical activities which take hard physical effort that you

did in the last 7 days. Vigorous physical make you breathe much harder than normal

may include heavy lifting, digging, aerobics, or fast bicycling. Think only about those

physical activities that you did for at least 10 minutes at a time

134 | During the last 7 days, on 1. days per week | If respondents answers zero
how many days did you do 2. Don’t know/Not sure (no Vigorous physical
vigorous physical activities activities, refuse or does not
for at least 10 mint know, skip to question 136

135 | How much time did you 1. hours per day
usually spend doing 5— minutes per

ay
vigorous physical activities | 3. Don’t know/Not sure
on one of those days?
Now think about activities which take moderate physical effort that you did in the last 7
days moderate physical effort and make you breathe may include carrying light loads,
bicycling at a regular pace, or doubles tennis. Don’t include walking again think about
only those physical activities that you did for at least 10 minutes at a time.

136 | During the last 7 days, on 1. daysperweek | If respondents answers zero
how many days did you do 2. Don’t know/Not sure (no moderate physical
moderate physical activities activities , refuse or does not
like? Do not include know, skip to question 5
walking.

137 | How much time did you 1. hours per day

usually spend doing
moderate physical activities

on one of those days?

2. minutes per day

3. Don’t know/Not sure

Now, think about the time you spent walking in the last 7 days. This includes at work

and at home, walking to travel from place to place, and any other walking that you have

done solely for recreation, sport, exercise, or leisure.
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During the last 7 days, on 1.----Days per week | If respondents answers zero (no

138 | how many days did you 2.Don,t know/Not Vigorous physical activities,
walk for at least 10 minutes | sure refuse or does not know, skip to
at a time? question-

139 | How much time did you 1. hours per day

i 2. minutes per
usually spend walking on day
one of those days? 3.Don’t know/Not
sure

The last question is about the time you spent sitting on weekdays during the last 7 days.
Include time spent at work, at home, while doing course work and during leisure time. This
may include time spent sitting at a desk, visiting friends, reading, or sitting or lying down to

watch television.

During the last 7 days, how | 1. hours per day
2. minutes per
day

sitting on a week day? 3.Don’t know/Not
sure

140 | much time did you spend

Part Three clinical related factors

201 Weight of the patient | IlInkg

202 Height of the patient /| [inmeter
203 Follow up in DM clinic 1.Yes 2.No
204 Received diabetic education 1.Yes 2.No
205 Decreasing the dose of insulin 1.Yes 2.No
206 Discontinuation insulin and/or drugs 1.Yes 2.No

Pare Four Data extraction checklist (was taken from patient cards)

s.no | Questions Response Skip
301 | Types of DM 1.Typel 2.Type 2
302 | Duration of DM
303 | Kinds of treatment taking for DM 1.0ral hypoglycemic agent
2.Insulin
3.Both oral and insulin
304 | Is there any comorbidity 1.Yes 2.No If no go
to no
306
305 | If yes which type of comorbid illness | 1.HTN

41




2.Stroke

3.Renal disease
4.Pancreatitis

5.CAD

6.Liver disease

7.CHF

8.COPD

9.Cancer

10.0Other ----------------

306

Presence of infection

1.Yes 2.No

If no go
no308

307

If yes which v/s derangement are
there?

1. Temperature >38 or <36 °C,
2. HR >90

3.RR >24

4.WBC >12,000/mm3 or
<4000/mm3

308

Presence of DKA

1.Yes 2.No
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NWCAC 2MNCHE Yh9°S AT mS AL hAE PAPEOT mS NICAYT? TI°VCT hFA
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CAPE®T mS MICATT? T9°VCT AGAN €25 8724 4914 PP 650 @78 ACLOG-ar
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Annex IV fPovlB &

. PTYERTCENT Coh- N9°0e-P 189° 0T (227 9°al-N ATeXe PUHN (Poo?0TF)
COT AT AL POD.C vord™ 15T A Diabetic ketoacidosis P919.8CT  av P (N21T)
AZITG T 10

. PTGt TPI-FAFLPTE oA+ T@ ¢THE TP ALTTI° NTPGE O aolBPF 77
N+da  UsF  vaoavy  AaoMC  AS LAY TICT AL AR AT
LLEAANTELTT49° NHY HEL LAMT avlB ATl BPCEA AMALI® TPI° AL LMAA:

. TGSk P1E&P- FAFLPT ool Aooqmd b 15-20 L4 hoodPr T ON0HPC TGk
KL 18T PAD-9°::

. PTAFELPTE aofih- +AFLPTE PATOANTE RO1LLTR1LLNTTT TPE CavHAN AT8.U-9°
CNIVT D7 PoomPP av-p ool WATF@-::

. PLATEE AmNNP- ALY TG COAM-T aol8 oo NTLOATC OHmNe AP7T avl8m AHY
TG NF LmAN:

9°9° alhrt TIC WA AG OA TSR TPE hAoT OHY ALEA PTTGA =

#5n @72 (BSC)
AAn #TC: 09 18 57 02 88

h-7180: yonasmelkamu88 @gmail.com
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Annex V: ¢09°9°r-  #6 (Amharic version)

LUTT PO Novdll9® TGk AL AANTE LPLT AANMAY- PTG TPI°-TATLPFE
Nood+4T@ ¢T4HE TP 0LTH® OTSE CH1THF aolEPTF 77 0HAA UL
Vaoao} AaodMNMC aS CATT TICT ALT AGTFT7 AZTTON 92048 aoP'r7
TLLETFAU-NTeT49° HY HEP LADT ool ATl LPCEA ADALI® TPI® AL
ATL.mA HLEFAU:: MY TG T aodtd, aop Nloop 4P @0T P+att
ATPIS  PALT 1T AODEE @17 ATLO1LAT  HLETAU-NTETI49°  Ph
aA+G. @PLI° AavOHE A PLE hhooPL WPOT A h?ITio- A7nnhn AL +X0S
ATLNILSLM  AIICEAN: QLY TG @0T oA+ (AL AL 9P hL)D
AL e A HLEFAU: AA TSk L9 AL TS AaAF4 ah oo E
afAaont T PLEPT Ay h TSk QAL h #60 @72 aomPP ATLI°TA TL&FAU-
2 ILVY° aoOlt NL.2L77rH NTSE AaodHe:  ANCTo7AD-::

CHAgdm 4CM amed CHLLINT +7F

fmgeem- O9° 671 +7
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Annex VI: a%ICE aomP$T
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3.n1%-8%" ned
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5. h2 AS hiL? NAL
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110 MG aoLV7 AN 197 1.h® 2.hGLAU-9°

AEA VAT NNR THUTE R eETF (personal related factors)
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aAUv7? HY Aot @0T OA AADA oomT (&7 MAT ME T hidk) hmP+I°P

a8 TeE AMLT LT 1m-:
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ahmmy® N -1
£MAA? 1. @CYE 0L | hAmmg®
nne 210 nrh oL 1Tee
2. MoC h 2 AhNh 120
4 14 £A4-
3. NA9°%F h 2
anh 3 11
4. NA9°%F 4
@89° hil.f NAL
0
112 | NA7L o0 +7 NTLmm0+ LH AT 0.1 g9 2
I°7 CUA 1. 3 %9 4
a0 e SmMh-? 2.5 mg9° 6
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4. 10 @&9° nu.f
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113 | NAZL A2M%, ALht @L9° hi.f NAL avh 0. N&¢-1 ATeE 112 AS
nge 1. hoC 03T 113
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hILe 70 120 TP+ 2T

LSHAN
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114 | 0A7& AN, AL ®LI° hHP NAL avh | 0. B¢
ng 1. hoC 0T
amMT7 0ea7t M Lnam? 2. oCYeP
3.7 A
4. (PP @PL9°
hH.e a0
115 | 1Aé.®- oo @-OT NaomTL 9°03 871 0. Ne¢-i
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et 1. hoC 037
Pavdpt: (NPT Cav@ PG CT4ATT 2. oCHeP
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PUA LH TOIPDT . PA? 409 ®LI°
hi.e 210
118 | QAL@ Gavt mP+@- AAINL 9°TF AL 9°7 | 0. N¢-Ti
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130 . cC Ntz oC aa ooC OO0 | 0. TIC hLLAI®
Pao il B 1Pt BLNNLIN? 1. A0S TI2C
2.00000S TG
3. Naom'-
4. 0L TIC
131 NA@LEE  oog1P AS  hNe 10 | 0. T9C ALLAI®
T2CT AS¢  L7AN  NA®-  A0N@- | 1. AMOHSE TG
faPN"? 2.00000S TG
3. Naom'-
4. 0L TIC
132 PON.C vao9® PP+ haom? NAL PhAI°C | 0. TIC hLLAI°
hS fahA ANt aA72.00L | 1. AMNTE TUC
LOTIPFN? 2.ao0nAG TIC
3. Neom'r-
4. h1e TIC
133 eONC N0F 10 T2CT7  Aee?IAU- | 0. T9C hLLAI°
NA@® £OHNA-? 1. A0S TG
2.a00nAG TIC
3. Neom'r-
4. 1L TFIC
AAP ATPOPOT PhavAnt aom@ET (IPAQ)
NavdmA NALLLCTPT D PHALE ANAP ATPNPALT Aam@EFAU-: A0ALT L0P7
AP ATPOPO POLLLCTD AM ALCID MLPTELI° U-ATI9° e NavavAht
PeEIET Loz AIHVIS 0HOHE AE @0T 02T og9e hnd of N3
Aav'le POLeLCTNT®7 avfNE ATPONPOLT AG M09 LHL O0T AaoHSE
ML AN CT PPLAGT D7 AT POPALT PMPAAN-::
WA$T 7 ¢G5+ LhSOST®F 0% ANAP T4t AATLmeE mPé ATPOLALT U-A
£an- M7C LA ATPOLALT  hbhAooC@ ONMY° NhOAE  U'BF  ATEAI190
PLCIPHN:: A8 U9° & AP 911017 AG ao(ingd® T ovdl.CT ¢ ACNLINT OLI°
NSt N0t o038+t Pavdnn-7 fhbda 2 8P Na7e& 1Hh A 10 L¢P
OANSOST® ANAP ATPOLALT NF LON ::
134 | MAhéT+ 7 ¢S+ o-OT 1. NA9° T +G1 | aod( I°F9° MFé- AAP

AT ¢S5 0270 A 10 2. °9° mTé WAL | ATPNPOLPT T AALLN-I®
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97 PUN L hANLPA?
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202 Pdaot aomy / /0o
203 PONC Vaod° P} AavdP1 G VAICS 1.hP 2.249°
A%I7TTt AH@FL@+ hI°PT LING A2
204 PONC Voo9° PG Aao P+ hG VIS 1.h®  2.PA9°
AT17TT A IP2T 0TI LH hA ahC
vood® ¢m.G T9°vCT @e9° 9°hC
TATHPIHN?
205 hJHHo-  PA70-A7  oom?  NT 1.nP2 2.909°
LON45N7
206 a7 AS/OLIC &' hECmar 1.h2  2.009°
L0 PN"?
Pare Four Data extraction checklist (was taken from patient cards)
s.no | Questions Response Remark
301 | Types of DM 1.Type 1l 2.Type 2
302 | Duration of DM
303 | Kinds of treatment taking for DM 1.0ral hypoglycemic agent
2.Insulin
3.Both oral and insulin
304 | Is there any comorbidity 1.Yes 2.No If no go
to no
306
305 | If yes which type of comorbid illness 1.HTN
2.Stroke
3.Renal disease
4 Pancreatitis
5.CAD
6.Liver disease
7.CHF
8.COPD
9.Cancer
10.0ther ----------------
306 | Presence of infection 1.Yes 2.No If no go
no308
307 | If yes which v/s derangement are there? | 1.Temperature >38 or <36 °C,
2. HR >90
3.RR >24
4 WBC >12,000/mm3 or
<4000/mm3
308 | Presence of DKA 1.Yes 2.No
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