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Background: Diabetes mellitus is a group of common metabolic disorders that share the
phenotype of hyperglycemia, and are caused by a complex interaction of genetics and
environmental factors. Diabetes mellitus produces change in the blood vessels and therefore
affects almost every part of the body.

Methods: A hospital-based unmatched case control study was conducted from February 2018
to April 2018 at Debre Markos Referral Hospital. Data were collected from 204 individuals, 136
controls and 68 cases using an interviewer-administered questionnaire and patient chart. Data
were entered into EPI-data 3.1 software and exported to SPSS version 21 for analysis.
Descriptive analysis including mean, median and proportions was carried out. In bivariate
analysis, variables below 0.25 significance level were selected for multivariable analysis. For
multivariable analysis, a backward model was selected and 95% confidence interval variables
with P-values below 0.05 in multivariable analysis were declared as significant variables.
Results: Of the total respondents, 68 were cases and 136 were controls, with an overall response
rate of 98.55%. Of these respondents, 57.4% and 57.8% were males and type 1 diabetic patients,
respectively. This study found that ages of 38—47 (AOR=5.60 (1.62—19.38)) and >47 (AOR=4.81
(1.32-17.5)), income of 1000-1499 (AOR=3.10 (1.05-9.08)), self-reported drug adherence
(AOR=5.146 (1.651-16.04)), FBS of 70-130 mg/dL 0.095 (0.022-0.414) and >131 mg/dL (0.05
(0.011-0.223)) and type 1 diabetic mellitus (AOR=4.73 (1.765-12.72)) were significantly asso-
ciated with diabetes mellitus complications.

Conclusion and Recommendations: The study identified important determinants of dia-
betic complications. Poor glycemic control, poor adherence, and income were found to be
modifiable determinants; on the other hand, age and type of diabetic mellitus are non-
modifiable of diabetic should

a comprehensive care plan that will address patients’ adherence and glycemic control problems.

determinants complications. Clinicians implement

Keywords: diabetic complication, glycaemic control, adherence

Introduction

Diabetes mellitus (DM) is a group of common metabolic disorders that share the
phenotype of hyperglycemia, and are caused by an interaction of genetics and
environmental factors. There are two main forms of diabetes, type 1 (insulin-
dependent diabetes mellitus) and type 2 (non-insulin-dependent diabetes mellitus).
Type 1 diabetes accounts for 5-10% of all cases of diabetes. As of yet, there are no
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known ways to prevent type 1 diabetes. Type 2 diabetes
accounts for 90-95% of all diagnosed diabetes cases. This
form of diabetes generally begins as insulin resistance and,
because the body is unable to produce enough insulin to
address the resistance, the pancreas may reduce the pro-
duction of insulin or in the long run stop producing it.
Even with the great steps that have been made in the
understanding and management of type 2 diabetes, insulin
resistance, and diabetes-related complications are increas-
ing unrelieved.'

As it is a progressive disease, diabetic patients are fre-
quently diagnosed with chronic complications including car-
diovascular disease, nephropathy, coronary heart disease,
retinopathy, and neuropathy. The prevalence of these compli-
cations of diabetes is generally expected to be proportional to
the duration of diabetes and the degree of glycemic control.*

Diabetes is the leading cause of end-stage renal disease
(ESRD), non-traumatic lower extremity amputations, and
adult blindness. It also predisposes to cardiovascular diseases.
With an increasing incidence worldwide, DM will be a leading
cause of morbidity and mortality in the predictable future. No
countries are escaping the diabetes epidemic, and in states
worldwide it is the poor and disadvantaged who are suffering
most. Indigenous communities are among those especially
vulnerable to diabetes. Diabetes caused 5.1 million deaths in
2013. Every six seconds a person dies of diabetes.'

Diabetes mellitus basically produces changes in the
blood vessels and therefore affects almost every part of
the body. Diabetic nephropathy has become a world epi-
demic, accounting for a third of all cases of end-stage
More than half of non-

traumatic amputations are due to diabetic complications.’

. . 1
renal disease worldwide.'*®

When not well managed, all types of diabetes can lead to
complications in many parts of the body, resulting in frequent
hospitalization and early death. People with diabetes have an
increased risk of developing a number of serious life-
threatening health-related problems, increasing medical care
costs and lowering quality of life. The prevalence of ESRD is
10 times higher among people with diabetes. Every 30 sec-
onds a lower limb or part of a lower limb is lost to amputa-
tion somewhere in the world as a consequence of diabetes.®

In 2015, the IDF also estimated that, in the Africa
region, 14.2 million adults aged 20—79 had diabetes, repre-
senting a prevalence of 3.2%. The majority (59%) of
people with diabetes live in cities, even though the popu-
lation is predominantly (61%) rural. This region has also

the highest proportion of previously undiagnosed diabetes;

over two-thirds (67%) of people with diabetes being una-
ware they have the disease.’

Currently, Ethiopia has been challenged by the growing
magnitude of non-communicable diseases (NCDs) such as
diabetes. Ethiopia is among the four countries with the
highest adult diabetic populations in sub-Saharan Africa.
Patient attendance rates and medical admissions related to
diabetes in major hospitals have been rising.

Studies have reported that diabetes and the observed com-
plications of diabetes are increasing over the years and are
among the common reasons for inpatient admissions. In dia-
betes prognosis, the high morbidity and mortality compro-
mises the quality of life, in addition to the costs needed to
control diabetes and treatment of acute and chronic
complications.”

The economic burden of diabetes in 2030 is estimated
to be 61% higher than in 2015. It was estimated that the
substantial burden of diabetes by the year 2030 will reach
2 trillion USD. Globally diabetes results in 527 USD
expenditure yearly.®®

Diabetic complications are becoming some of the most
overwhelming problems of the 21st century. This requires
a shift in health-care priorities and up-to-date data on the
complications and related factors of diabetes in Ethiopia, to
help plan and prioritize health programs. Such information can
be an important base for policy on diabetes prevention and
treatment.

Methods
Study Area

The study was conducted at Debre Markos Referral
Hospital in Debre Markos town from February to
April 2018. Debre Markos town is the capital of East
Gojam zone which is 300 km from Addis Ababa and
265 km from Bahirdar, a capital city of Amara National
Regional State. The hospital was established in 1957 by
Emperor H/Selassie and currently serves a population of
around 3.5 million in its catchment area. In addition, there
are around 100 health centers and 8 district hospitals
available in the catchment area of the referral hospital.
There are 109 nurses, 3 health officers, 16 general practi-

tioners, one emergency surgeon, and five specialists.

Study Design
A hospital based unmatched case control study design was
used.
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Population

Source Population

All adult diabetic patients who attended Debre Markos
Referral Hospital.

Study Population
All adult diabetic patients who attended DMRH and who
were available during the data collection period.

Inclusion and Exclusion Criteria
Inclusion Criteria
Cases: cases were any adult, presenting to DMRH in the data
collection periods with previously diagnosed diabetes melli-
tus of at least one year duration and with any of the following
diabetic complications: hypoglycemia, hyperglycemia
(DKA, HHNS), diabetic nephropathy, and diabetic foot ulcer.
Control: controls were any adult person who presented
to DMRH in the data collection periods, with previously
diagnosed diabetes mellitus of at least one year duration,
and with no diabetic complications.

Exclusion Criteria

Those who had no documented clinical and/or laboratory
evidence interest, those who died by one of the diabetes
complications, those who were critically ill, or who had
comorbidity illnesses like tuberculosis, malaria, and heart
disease were excluded from the study.

Sample Size Determination

Sample size was computed using statical EPI INFO ver-
sion 7 with major factors like being overweight, alcohol
consumption, poor glycemic control, and presence of other
complications with odds ratios of 2.7, 2.49, 2.71, and 3.55,
respectively, taken from a previous study.’ For sample size
determination, 80% power, the proportion of cases
exposed, the proportion of controls exposed, and odds
ratio of each variable at 95% confidence interval were
considered. By considering the above assumptions the
final required sample size calculated was 207, from this
69 were cases and 138 were controls.

Sampling Technique and Procedure
A consecutive sampling technique was used.

Study Variables

The dependent variable of the study was diabetic complica-
tion and independent variables were sociodemographic and
behavioral variables (age, sex, educational level, occupation,
income, residence, marital status, alcohol drinking, and

cigarette smoking), disease, treatment and health service
related factors (type of diabetic mellitus, duration after diag-
nosis, family history of diabetic mellitus, type of treatment
given, blood glucose measurement at home, distance from
the hospital, BMI, blood pressure, self-reported adherence,
glycemic control, and health education), attitude level of
respondents, and knowledge level of respondents.

Data Collection Tool and Procedures
Data were collected by using an interviewer-administered
structured questionnaire, developed by the principal investi-
gator by reviewing different works of literature and from
similar studies.”'®> The questionnaire was first presented in
English, translated to Amharic and back to English and it has
five parts which consist of closed ended questions. A pre-test
was done in Finote Selam hospital among 21 individuals. The
instrument was checked for validity by experts and internal
consistency of attitude items and knowledge items were found
to have 0.76 and 0.63 alpha coefficients, respectively. Body
mass index was computed by measuring the height and weight
of each individual. The procedure was as follows: heights of
individuals were taken by tape measure, a standard weight
machine was used, and then by using a calculator BMI was
calculated for each individual by dividing their individual
weight in kg with their height in square meters. The
US National Heart, Lung and Blood Institute criteria were
used to classify BMI < 18.5 as underweight, BMI 18.5-29.9
as normal, BMI 25-29.9 as overweight and BMI >30 as
obesity."*

Data Processing and Analysis

Data were entered using EPI-DATA 3.1 and exported to SPSS
21. Before data analysis was started, it was cleaned and coded.
After that, descriptive statistics were used to summarize data.
Binary logistic regression was done to determine the relation-
ship of each independent variable with the dependent variable;
variables below 0.25 were entered into a multivariable logistic
regression model. Finally, variables having p-values <0.05 at
95% confidence interval were declared as significant variables
for determining diabetic complications.

Result
Sociodemographic Characteristics of
Study Participants

A total of 204 respondents were interviewed, with a response
rate of 98.55%. Out of the total participants, 117 (57.4%) were
male and 87 (42.6%) were female. The median ages of case and
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controls were 39.5 (IQR=28-50 years) and 38.0 (IQR=27.5-50
years), respectively. Of the 138 (67.8%) urban dwellers, 39
were cases and 99 were controls. Regarding marital status,
126 (61.8%) were married. Monthly income was
calculates and 25 (13.7%) of respondents had less than 500
ETB monthly income and 105 (57.7%) respondents had greater
than or equal to 2000 ETB monthly income. The majority of the
total study participants (202; 99%) are non-smokers, and 178
(87.3%) of respondents answered that they had not been drink-
ing alcohol (Table 1).

Disease, Treatment, and Health Service

Related Factors

As the result shows, 118 (57.8%) of the total respondents are
type 1 diabetic patients. Of both type 1 and type 2 respon-
dents, 126 (61.8%) were on insulin treatment. Regarding
glycemic control 126 (61.8%) of the total respondents had
poor glycemic control. Body mass index was calculated and
123 (60.8%) of the samples were normal weight by height
and 56 (27.5%) were overweight (Table 2).

Knowledge and Attitude Level of

Participants

Knowledge and attitude of respondents were assessed, and
out of the total participants, 171 (83.2%) had good knowl-
edge. The median attitude level was 32.00. Out of the total
participants, 110 (53.9%) had an unfavorable attitude
(Tables 3, 5 and 6).

Determinants of Diabetic Complication
In bivariate analysis age, marital status, monthly income, occu-
pation, residence, type of drug, distance from the hospital, BMI,
self-reported drug adherence, glycemic control, and type of
diabetes mellitus were associated with diabetic mellitus. In multi-
ple logistic regression ages of 38—47 (AOR=5.60 (1.62—19.38))
and >47 (AOR=4.81 (1.32-17.5)), income of 1000-1499
(AOR=3.10 (1.059.08)), self-reported drug adherence
(AOR=5.146 (1.651-16.04)), FBS of 70-130 mg/dL 0.095 (0.-
022-0.414) and >131 mg/dL (0.05 (0.011-0.223)), and type 1
diabetic mellitus (AOR=4.73 (1.765-12.72)) were found to be
significantly associated with diabetes mellitus complicati
ons (Table 4).

Discussion

This study aims to examine the determinants of diabetic
complications among adult diabetic follow-up patients.
According to this study the majority of respondents were

Table | Sociodemographic Characteristics of Diabetic Follow-
Up Patients at DMRH, North West Ethiopia, 2018

Variable Category Frequency Percentage
Cases Controls
(N=68) | (N=136)
Sex Male 38 79 57.4%
Female 30 57 42.6%
Age 18-27 15 34 24%
28-37 15 32 23%
38-47 18 25 21.1%
>47 20 45 31.9%
Residence Urban 39 99 67.6%
Rural 29 37 32.4%
Level of Unable to read 22 35 27.9%
education and write
Able to read and 18 44 30.4%
write
Student 3 | 2.0%
Certificate 6 13 9.3%
Diploma 9 26 17.2%
Bachelor degree 8 14 10.8%
Masters and above | 2 3 2.5%
Student 7 12 9.3%
Occupation Government 12 40 25.5%
workers
Private workers 0 4 2.0%
Others 49 80 63.2%
<500 9 22 15.1%
Income in ETB | 500-999 10 15 12.2%
10001499 11 12 11.2%
1500-1999 6 10 7.8%
22000 32 77 53.43%
Single 17 37 26.5%
Marital status Married 41 85 61.8%
Divorced 6 3 4.4%
Widowed 4 11 7.4%
Do you drink Yes 11 15 12.7%
alcohol No 57 121 87.3%
Do you smoke | Yes | | 1%
cigarettes No 67 135 99%

Abbreviations: ETB, Ethiopian birr, | USD=31.59 ETB; USD, United States dollar.

males (57.4%): this shows a male gender bias in the
prevalence of diabetic mellitus in this study. This is in
line with a WHO report which shows a male gender bias
in the prevalence of diabetic mellitus and it is in contra-
diction with a study conducted in Zimbabwe in 2011.'%!

In this study the median ages of cases and controls
were 39.5 (IQR=28-50) and 389 (IQR=27.5-50), respec-
tively. The results reveal that 29.4% of cases and 33.1% of
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Table 2 Disease, Treatment and Service Related Characteristics
of Diabetic Follow-Up Patients at DMRH, North West Ethiopia,
2018

Variable Category Frequencies
Cases Controls
N=68 N=136
Duration after diagnosis <10 years 62 (30.32%) | 129 (63.23%)
>10 years 6 (2.9%) 7 (3.4%)
Family history of DM Yes 14 (6.8%) 22 (10.78%)
No 54 (26.47%) | 114 (55.8%)
Type of treatment Insulin 50 (24.5%) 76 (37.25%)
OHA 15 (7.3%) 50 (24.5%)
Both 3 (1.4%) 10 (4.9%)
Distance from the health | <5km 34 (16.66%) | 80 (39.21%)
institution >5km 34 (16.6%) 56 (27.45)
Measure your blood Yes 8 (3.9%) 19 (9.3%)
glucose at home No 60 (29.41) 117 (57.3%)
BMI <185 7 (3.4%) 9 (4.4%)
18.5_249 41 (20%) 82 (40.19%)
25_29.9 19 (9.3%) 37 (18.13%)
230 | (0.4%) 8 (3.9%)
Systolic blood pressure <90 mmhg I (0.4%) 0
90_120 mmhg 46 (22.5%) 88 (43.13%)
121_140 mmhg 9 (4.4%) 23 (11.27%)
140_160 mmhg 10 (4.9%) 23 (11.27%)
>160 mmhg 2 (0.9%) 2 (0.9%)
Diastolic blood pressure <60 mmhg 2 (0.9%) 1 (0.4%)
60_90 mmhg 43 (20.7%) 69 (38.2%)
91_100 mmhg 19 (9.3%) 51 (25%)
101_109 mmhg 3 (1.4%) 12 (5.8%)
>110 mmhg 3 (1.4%) 3 (1.4%)
Self-reported drug Good 54 (26.47%) | 124 (60.7%)
adherence Poor 14 (6.8%) Il (5.3%)
Glycemic control <70 mg/dL 16 (7.8%) 3 (1.4%)
70-130 mg/dL 27 (13.23%) | 51 (25%)
2131 mg/dL 25 (12.25%) | 82 (40.19%)
Have ever received health | Yes 63 (30.88%) | 126 (61.7%)
education No 5 (2.4%) 10 (4.9%)
Type of diabetic mellitus Type | 49 (24.01%) | 69 (33.8%)
Type 2 19 (9.3%) 67 (32.8%)

Abbreviations: OHA, oral hypoglycemic agents; BMI, body mass index, normal
BMI 18.5-24.5.

controls are found in the age group >47 years; this is the
age group at which most cases and controls are found.
This is similar to another study that showed a high fre-
quency of diabetic complications was found in the older
age group, and age increment was a significant factor for
diabetic complications.’

Table 3 Knowledge and Attitude Status of Diabetic Follow-Up
Patients at DMRH, North West Ethiopia, 2018

Variable Category Frequencies Percentage
Cases Controls
(N=68) | (N=136)
Knowledge | Good knowledge 58 113 83.2%
Poor knowledge 10 23 16.8%
Attitude Favorable attitude 33 6l 46.1%
Unfavorable attitude | 35 75 53.9%

According to this study, 20.6% of cases responded as
having poor drug adherence, but only 8.1% of controls
have poor drug adherence, and this shows strict drug
adherence could be crucial for a patient in preventing
undesirable diabetic complication outcomes.

The study also shows that the majority of study sub-
jects (57.8%) are type 1 diabetic patients, 58.5% of cases
and 41.5% of controls, respectively. When we assess the
gender difference, out of the total males 60.7% and 54.0%
out of the total females are type 1 diabetic, respectively.
Regarding glycemic control, 62.5% of controls and 60.3%
of cases have poor glycemic control.

In multiple logistic regression, the age groups of
3847 years and >47 years, monthly income of
1000-1499, poor adherence, glycemic control, and type
of diabetes are statically significant determinants of dia-
betic complications found in this study.

The odds of diabetic complication are 5.6 and 4.81
among the age groups 38-47 and >47, respectively, as
compared to the 18-27-year age group. This indicates
that as age increases the probability of developing
complications is higher. This could be due to altered
glucose metabolism associated with aging due to the fact
that aging results in relative insulin resistance and islet cell
dysfunction, or it could be due to hormonal changes and
decreased physical activity associated with aging that
result in decreased insulin sensitivity. This result is similar
to a study that was conducted at Ayder Referral Hospital,
Bahirdar Referral Hospital, Dessie Referral Hospital, and
India. But in a study which was conducted in Iran age was
not a significant factor for diabetic complications; this
difference could be due to sample size difference and
matching of case and control on age and gender variables
in the Iran study.'*'¢'®

Monthly income is another determinant variable for
diabetic complications. The odds of developing diabetic
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Table 4 Determinants of Diabetic Complication Among Diabetic Follow-Up Patients at DMRH, North West Ethiopia, 2018

Variable Category Cases (N=68) Controls (N=136) COR(95% CI) AOR(95% CI) P-value
Age 18-27 15 34 1.00 1.00
Monthly income in ETB 28-37 15 32 1.06(0.44-2.51) 1.02%(0.33-3.15) 0.963
3847 18 25 1.63(0.69-3.84) 5.60%(1.62—19.38) 0.007*
>47 20 45 1.01(0.45-2.25) 4.81(1.32-17.5) 0.017*
<500 9 22 0.97(0.26-1.97) 0.51(0.15-1.69) 0.269
500-999 10 I5 1.61(0.61-5.18) 1.73(0.46-6.54) 0413
10001499 I 12 2.20(0.83-2.53) 3.10%(1.05-9.08) 0.040%*
1500-1999 6 10 1.45(0.60-6.28) 3.27(0.82-13.07) 0.09
22000 32 77 1.00 1.00
Marital status Single 17 37 1.00 1.00
Married 41 85 1.05(0.52-2.08) 0.79(0.25-2.5) 0.69
Divorced 6 3 4.35(0.97-19.5) 4.03(0.49-32.77) 0.19
Widowed 4 ] 0.79(0.22-2.84) 0.34(0.04-3.6) 0.34
Residence Urban 39 99 1.00 1.00
Rural 29 37 1.99(1.08-3.66) 0.81(0.28-2.41) 0.71
Types of drug Insulin only 50 76 2.19(0.58-8.36) 1.53(0.06-35.63) 0.79
OHA 15 50 1.00(0.244.1) 3.12(0.45-21.36) 0.246
Both 3 10 1.00 1.00
Distance from <5km 34 80 1.00 1.00
hospital 25km 34 56 1.43(0.79-1.26) 0.71(0.28-2.57) 0.46
Adherence to treatment Good 54 124 1.00 1.00
Poor 14 I 2.92(1.24-6.85) 5.15%(1.65—16.04) 0.05*
BMI <18.5k.g/m? 7 9 1.00 1.00
18.5-24.9k.g/m? 41 82 6.2(0.62-62.15) 0.38(0.06-2.36) 0.296
25-29.9k.g/m? 19 37 4.00(0.49-33.07) 0.8(0.10-6.19) 0.83
>30k.g/m? | 8 4.1(0.47-35.31) 0.18(0.01-3.63) 0.26
Glycemic control <70mg/dL 16 3 1.00 1.00
70-130mg/dL 27 51 0.09(0.03-0.37) 0.09%(0.02-0.41) 0.02*
2|3 Img/dL 25 82 0.06(0.02-0.22) 0.05%(0.01-0.22) <0.001*
Types of diabetes Type | 49 69 2.50(1.34-4.69) 4.73%(1.76-12.72) 0.02*
Type 2 19 67 1.00 1.00

Notes: *Statistically significant; the odds ratio for each variable or factors was adjusted for determinant factors like age, monthly income, adherence, and type of diabetes mellitus.
Abbreviations: OHA, oral hypoglycemic agents; KM, kilometer; ETB, Ethiopian birr, IUSD= 31.59 ETB; USD, United States dollar.

complications among groups who earned 1000-1499
monthly income is 3.1 as compared to those who earned
>2000 monthly income. The result shows us that low
income was another contributing factor for diabetic com-
plications. This might be due to the fact that those who had
lower income would wait longer times in accessing health
services. This might contribute to worse complications,
such as acute diabetic complications. It could be also due
to psychological distress accompanied by the poor eco-
nomic status that could result in poor glycemic control.
The finding is similar to the study conducted in Ayder

hospital, but it was different from the study conducted in
India and Dessie Referral Hospital. The difference could
be due to a cross-sectional study design used by two of the

areas.g’l 116

Adherence
study, as the result shows the odds of diabetic complica-

is another determinant variable of this

tion is 5.14 in poorly adhered diabetic patients as com-
pared to those who strictly adhered to treatment drugs. The
significant association of adherence and diabetic complica-
tion implies that aggressive treatment adherence will keep

blood glucose as close as normal and optimum glycemic
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Table 5 Frequency Distribution of Diabetic Patients Knowledge Score Of Diabetes Mellitus, Management, and Complication in Debre

Markos Referral Hospital, North West Ethiopia, 2018 (N=204)

Variable Yes No
N % N %

Diabetic mellitus is a condition of incomplete insulin production 105 51.5 99 48.5
DM is a condition of high level of sugar in blood 156 76.5 48 235
DM is not curable 157 77 47 23
DM is a condition of body which is not responding to insulin 106 52 98 48
Insulin is important for management of DM 126 61.8 78 382
Tablets are important for control of management of DM 134 65.7 70 64.3
Regular exercise is important for control of DM 148 72.5 56 27.5
Healthy diet practice is important for controlling DM 158 77.5 46 22.5
Medical eye check-up should be taken for DM 169 82.8 35 17.2
Medical feet and toe check-up should be taken 171 83.8 33 16.2
Weight reduction is good for controlling DM 174 85.3 30 14.7
If DM is poorly managed it can lead to severe hyperglycemia 178 87.3 26 12.7
If DM is poorly managed it can lead to hypoglycemia 184 90.2 20 9.8
If DM is poorly managed it can lead to feet amputation 178 87.3 26 12.7
If DM is poorly managed it can lead to kidney problem 173 84.8 31 152

Table 6 Frequency Distribution of Diabetic Patients Attitude Score by Likert Scales Regarding Diabetic Mellitus in Debre Markos

Referral Hospital, North West Ethiopia, 2018 (N=204)

Variable Attitude Rate
Strongly Agree | Agree Neutral Disagree Strongly Disagree
N (%) N (%) N (%0) N (%) N (%)
I do not mind if others know that | am with diabetes 18(3.9) 14(6.9) 3(1.5) 96(47.1) 83(40.7)
I think that family members should screened for diabetes 4(2) 9(4.4) 3(1.5) 80(39.2) 108(52.9)
| think support from family is important in dealing with DM 3(1.5) 28(13.7) 9(4.4) 80(39.2) 84(41.2)
| think diabetes mellitus seriously affects daily activities 7(3.4) 45(22.1) 6(2.9) 81(39.7) 65(31.9)
| think diabetes mellitus complication affects marital relationship 9(4.4) 41(20.1) 12(5.9) 75(36.8) 67(932.8)
| think poor drug adherence will lead me to poor glycemic control | 7(3.4) 31(15.2) 8(3.9) 77(37.7) 81(39.7)
If glucose is well monitored complication is unlikely 5(2.5) 22(10.8) 9(4.40) 81(39.7) 87(42.6)
| am diabetic does not mean | had complication 7(3.4) 16(7.80) 10(4.9) 81(39.7) 90(44.1)

control will be achieved to prevent undesirable complica-
tions. This is in contradiction to the study from Dessie
Referral Hospital that self-reported drug adherence was
not associated with diabetic complications; this difference
could be because of the study design and sample size
difference. But a study conducted in Zimbabwe had
a similar finding.'®"!

This study showed that glycemic control is also another
significantly associated determinant variable. The odds of
diabetic complication is 0.095 among patients who had good
glycemic control as compared to those who had mean FBS
below 70 mg/dL. This finding means those who had good
glycemic control had 90.5% less risk of developing diabetic
complications. On the other hand, those who had mean fasting

blood glucose >131 mg/dL had 95% less risk of developing
diabetic complications as compared to their counterparts. This
finding is also supported by the study from Ayder Referral
Hospital but it is different from other literature; such as the
study in Zimbabwe. The difference could be because of the
difference in source population characteristics and sample size
difference.”'°

Type 1 diabetic patients were found to be significantly
associated with diabetic complications; the probability of
developing diabetic complications is 4.73 times higher
among type 1 diabetic patients as compared to type 2
patients; this finding is similar to a report of the American
diabetic association standard of medical treatment 2013.
According to the report, type 1 diabetic patients are highly
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at risk of developing diabetic complications unless strict
adherence is maintained. Because patients with type 1 dia-
betic mellitus have absolute insulin deficiency, even missing
treatment on one occasionwill result in hyperglycemia and

other hyperglycemia-related complications. 19,20

Limitation of the Study

The biased nature of the study design is one of the possible
limitations of this study because cases can recall the events
better than controls in the area of interest. Matching has
a potential benefit in preventing confounding so this study
could have limitation on addressing it. A lack of availability
of the HgA 1c test result to estimate glycemic control level of
study subjects was another limitation of the study.

Conclusion and Recommendation

Conclusion

The study tried to identify some important parameters that are
possible determinants of diabetic complications. According to
the findings, income, glycemic control, and adherence were
found to be modifiable determinants of diabetic complications;
whereas age and type of diabetic mellitus are non-modifiable
determinates of diabetic complications.

Recommendation
The investigator recommends all stakeholders to use their
maximum effort in preventing the occurrence of undesir-
able diabetic complication outcomes by identifying clini-
cally important parameters and prioritizing them for
immediate intervention. Patients should shoulder much of
the responsibility in preventing the complications because
diabetic mellitus, similar to other chronic diseases, needs
self-care capability to attain a maximum best outcome.
Health workers in health institutions should identify
patients’ self-care demands and address patient needs by
using a compressive care plan that includes a patient-
centered approach to attain good glycemic control and
improve treatment adherence. As this research finally
shows, most of the determinants will not be determinants
once again if the patient’s potential for preventing diabetic
complications is maximized. Successful diabetes care
requires a systematic approach to support patients’ behavior
change efforts, so clinicians and health-care teams should
take responsibility and make efforts to change patient beha-
vior. Health-care providers also need to be responsible for
undertaking the regular evaluation of barriers to treatment
outcomes, if patients are not meeting the desired level of

outcome. The Ministry of Health, as a government organiza-
tion, should also design clear and feasible diabetic complica-
tion prevention policies and strategies. The government
should design health policies that moderate economic imbal-
ances among different populations.

Finally, we recommend that other investigators conduct
a matched case control study with a large sample size to
control potential confounders and bring more reliable
determinants of diabetic complications.
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