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Background: Nowadays diabetic comorbidities constitute a major public health problem in
Ethiopian context. However, there is a dearth in epidemiology and risk factors of diabetic
comorbidity in Ethiopia, particularly in the study setting. Therefore, this study was con-
ducted to determine the prevalence and identify factors associated with concordant diabetic
comorbidities among diabetic out-patients at Hiwot Fana Specialized University Hospital
(HFSUH), EasternEthiopia.

Methodology: A hospital-based cross-sectional study was conducted by reviewing medical
record charts of adult diabetic outpatients. Bivariable and multivariable logistic regression
analysis was carried out by using STATA version 16.0. To measure the strength of association
an Adjusted Odds Ratio (AOR) with 95% Confidence Interval (CI) was used. Moreover, variables
with p-value < 0.05 were considered as statistically significant with the outcome variable.
Results: In this study, it is found that the overall prevalence of concordant comorbidity
among adult diabetic out-patients was 55.8% (95% CI: 50.3—61.3). Moreover, more than
two-third of patients, 72.73% were diagnosed for type two diabetic mellitus (T2DM). Among
specified comorbidities about 42.3% were hypertension, 21.63% were obesity, and 13% were
multi-morbidity. Age > 55 years (AOR: 7.52, 95% CI: 1.24, 45.75), T2DM (AOR: 9.01, 95%
CI: 1.50, 54.04), 25 years duration of treatments (AOR: 0.23, 95 CI: 0.078, 0.691), and poor
glycemic control (AOR: 4.4 1, 95% CI: 2.34, 8.32) were factors significantly associated with
concordant diabetic comorbidity.

Conclusion: From the study conducted, the higher prevalence of concordant comorbidity
among diabetic patients was investigated. Furthermore, older in age, T2DM, prolonged
duration of treatment, and poor glycemic control were factors associated with diabetic
comorbidities. Early detection and appropriate treatment of diabetic comorbidities are very
important for better patient’s quality of life and functionality.

Keywords: diabetes mellitus;, concordant comorbidity, diabetic complications, risk factors,
Ethiopia

Introduction

Diabetes mellitus (DM) is a heterogeneous chronic metabolic disorder, which has
common characteristics of persistent hyperglycemia with disturbance of carbohydrate,
protein, and fat metabolism occurred due to absolute or relative deficiency of insulin.'
This can exist in two forms:Type 1 Diabetes Mellitus (T1DM) and Type 2 Diabetes
Mellitus (T2DM).2
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It is clearly observed that the global burden of diabetes
had increased significantly since 1990.%> Accordingly, both
the trend and magnitude of diabetes-related disease burden
varied substantially across the regions and the countries.*
For instance, in 2017, the global, prevalence, death, and
disability-adjusted life-years (DALY's) associated with dia-
betes were 476 million, 1.37 million, and 67.9 million,
with a projection to 570.9 million, 1.59 million, and
79.3 million in 2025, respectively.” On the other hand,
the prevalence of DM is expected to be 28 million by
2030 with a predominant T2DM in Africa.*

In the case of Ethiopia, the International Diabetes
Federation (IDF) reported that there were more than
2.6 million diabetic cases by 2017.° However, the sys-
tematic review and meta-analysis study results showed
2% to 6.5% prevalence of DM.” Moreover, studies showed
that diabetes of all types can lead to comorbid complica-
tions and increase the risk of premature death.’

Diabetes comorbidity is defined as the existence of one
or more chronic conditions in diabetic patients which can
be classified as concordant and discordant comorbidities.®
In this context, concordant comorbidities are two or more
diseases that share similar pathophysiological characteris-
tics and are more likely to be the focus of the same
disease. However, if the pathophysiological feature is not
similar, it is called discordant comorbidity.” Thus, hyper-
tension, obesity, hyperlipidemia, Chronic Vascular Disease
(CVD), and Chronic Kidney Disease (CKD) are com-
comorbidities diabetic

monly  reported

10-14

among
patients.

Furthermore, the studies identified that most adults
with diabetes have at least one comorbidity and as many
as 40% of them have at least three comorbidities."
According to the study conducted among more than
1.3 million participants, more than 97.5% of patients had
at least one comorbid condition. But, in addition to DM,
88.5% of them had at least in two comorbid condition.'®
This situation is highly increasing in sub-Saharan Africa
with a range from 6% to 64%."”

However, there are multiple factors which are asso-
ciated to the diabetic comorbidities. For instance, urban
residence, higher economic status,'® diabetes duration,
hyperglycemia, age,'® waist circumference,'' and family
history of diabetes are the key examples.*

Studies evidenced that diabetic comorbidities increase
in the demand for health care, cost of the hospitalizations,
and the frequency of medical follow up.*'*?' Therefore,
having a better understanding of common diabetic

comorbidities and associated factors can enhance the com-
prehensive management of diabetic patients and the selec-
tion of treatment types.”> These also enable us topredict
the future health care burdens of patients with DM.

In relation to this, the integrated diabetes care guide-
lines should give more emphasis for both early identifica-
tion and management of comorbidities.”> Thus, timely
identification and treatment of comorbidities has been
shown to prevent the development and progression of
diabetic complications to increase the patient’s life expec-
tancy and quality of life too.®

However, there is no study in Ethiopia, particularly in
eastern part of the country, to clearly indicate the magni-
tude of concordant comorbidities and risk factors.
Therefore, this study was conducted to determine the pre-
valence of concordant diabetic comorbidities and to iden-
tify the associated factors among adult diabetic patients
who have been on the follow-up at a diabetic clinic at
Hiwot Fana Specialized University Hospital (HFSUH)
which is located in Harari region, Eastern Ethiopia.

Methods

Study Setting and Period

The study was conducted from October 01 to 30, 2020 at
HFSUH, which is situated in Harari regional state and 526
kilometers away from Addis Ababa, the capital of
Ethiopia. The population of Harari region is estimated to
be 183,344 people with 1:1 male to female ratio.** These
people are currently served by two public, two private, one
police, and one non-government (Fistula) hospital in the
region. In addition to those hospitals, there are eight health
centers, 29 private clinics, 26 health posts, and one regio-
nal laboratory to serve the community of the region.

Of those, HFSUH is one of the two public hospitals
found in the region and serves as the referral hospital for
the 5.2 million catchment population of the Harari regional
state and the East Hararghe zone of Oromia regional state.
According to the data taken from the hospital, the diabetic
clinic of HFSUH is open for service five days per week
and provides services for more than 400 patients per year.

Study Design and Populations

Institutionalbased cross-sectional study design was used.
All medical record charts of adult diabetic patients attend-
ing out-patient DM follow up clinic at HFSUH were taken
as the source population. The study population was ran-
domly selected medical record charts of adult DM patients
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who has been on follow up at diabetic clinic from
September 30, 2019 to September 30, 2020. Of these,
incomplete medical record charts were excluded.

Sample Size Determination and Sampling

Technique

The sample size of the study was calculated with Epi Info
version 7.1 using a single population proportion formula
with the assumptions of 68.2% proportion of concordant
diabetic comorbidity® at 95% confidence level, and 5%
margin of error. Thus, a minimum of 333 participants were
used to conduct the study. Similarly, the sample size for
factors associated with concordant diabetic comorbidity
among adult diabetic patient was computed with an
assumptions; Za/2, is the critical value of the normal
distribution at o/2 (eg for a confidence level of 95%, a is
0.05 and the critical value is 1.96), Zp is the critical value
of the Normal distribution at  (eg for a power of 80%, B is
0.2 and the critical value is 0.84) and pl and p2 are the
expected sample proportions of the two groups. From
these, P1 is the proportion of hypertension among male
which is equal to 57.7% and P2 is the proportion of
hypertension among female represented by 45.2%.%
Accordingly, the calculated sample size for the second
objective of the study was 247 and 129 respectively.
Finally the two results were compared and the largest
sample size (333) participants were used for the study.
To choose this number for the study, all lists of medical
record numbers of diabetic patients on follow up at adult
outpatient diabetic clinic of HFSUH from September, 30,
2019 to September, 30, 2020, were taken. To do so, first
the list was wade from the log book and enumerated as the
sample frame and then the study unit had been selected by

using systematic random sampling method from them.

Data Collection Tools and Procedure

To collect pertinent data for the study, structured checklist
was prepared by reviewing relevant literatures and
patient’s card. In doing so, information related to their
socio-demographic characteristics (age, sex, residence,
and educational level), type of diabetes, payment modality,
duration of diabetes, treatment regimen, glycemic control
and types of concordant comorbidities (hypertension, dys-
lipidemia, obesity, CKD and CVD were obtained. This
data was collected based on the patient’s medical record
chart, and then the team participated to the collection of

these relevant data incorporates ten medical internists
supervised by investigators.

Operational Definitions

Concordant Comorbidity

Is the presence or absence of at least one or more chronic
conditions among diabetic patients. These are hyperten-
sion, obesity, dyslipidemia, cardiovascular disease, and/or
CKD, among diabetic patients.®

Hypertension
Is documented systolic blood pressure (SBP) >140mmHg
or diastolic blood pressure >90 mmHg (at least two
records in different days or four hours apart in a single day)
or being on treatment for a physician diagnosed
hypertension.?®

Dyslipidemia

Is the presence of at least one of the following: high
plasma total cholesterol >200mg/dl(milligram per decili-
ter), high Low Density Lipoprotein -Cholesterol (LDL-C)
(>130mg/dl), low High Density Lipoprotein-Cholesterol
(HDL-C) (<40mg/dl in men or <50mg/dl in women), and
high triglyceride level (>150mg/dl) or being on treatment
for a physician’s diagnosed dyslipidemia.?’

Chronic Kidney Disease

Is defined as patients being on treatment and diagnosed by
a physician, or urine dipstick protein >+1 at least two
times in the last three months or serum creatinine level
>1.2miligram/deciliter (mg/dl) in males and > 1.0mg/dl in
females at least two times in the last three months.*®

Chronic Vascular Disease

Is the presence of at least one of the following in diabetic
patient: patients being on treatment after being diagnosed
by a physician with stroke or ischemic heart disease,
Electro cardio graph (ECG) finding of ischemic heart dis-
ease (ST elevation or pathological Q waves) or echocar-
diography finding of ischemic heart disease (wall motion
abnormality or akinesia or hypokinesia or dyskinesia).>’

Good Glycemic Control

Glycemic control is the recent (determined in less than
three months) HgA1C less than 7%, or the last Fasting
Blood Sugar (FBS < 130mg/dl) in the absence of docu-
ment HgA1C. HgA1C >7% and/or FBS >130 mg/dl is bad
glycemic control.®
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Data Quality Control

Two days training was given for data collectors on compo-
nents of the tool, data collection methods, and procedures
before the actual data collection was conducted. To check
the actual implementation of the procedures and the overall
data collection process, the situation was closely followed
by investigators. Finally, the completeness, the accuracy and
the consistency of the collected data was checked on
each day of the data collection period critically.

Data Processing and Analysis

After the data collection process was completed, it was
transferred in to Epi data version 3.1., and then exported in
to STATA version 16.0 for cleaning and analysis. Finally,
descriptive analysis like frequency, percentage, and mean
were used to describe the data. Binary logistic regression
model was also applied to identify factors associated with
DM comorbidities. Accordingly, those variables with the
result of P-value <0.05 at bi-variable logistic regression
analysis were considered for multivariable logistic regres-
sion analysis. Adjusted Odds Ratio (AOR) with 95%
Confidence Interval (CI) was used to measure strength of
association and a variable with p-value < 0.05 was taken as
statistically significant at multivariable logistic regression
analysis.

Results

Socio-Demographic Characteristics

A total of 319 adult diabetic patents’ medical charts were
reviewed with the response rate of 95.7%. Majority 170
(53.29%) of the respondents were male, 149 (46.8%) of
them were female, and 173 (58.4%) were urban residents.
The mean age of the respondents was 44.94 years, but
around one-third were within the age group of 35-54
years. Regarding the schemes of payments for treatments,
more than half of the adult diabetic out-patients (53.29%)
were paying out-of-pocket (Table 1).

Clinical Characteristics

The mean duration of DM was 7.76 (6.42+SD/Standard
Deviation) years. The majority, 232 (72.73%) of the DM
patients were diagnosed for Type-II DM and 129 (40.44%)
were currently using oral hypoglycemic agents for the
treatment of DM. Based on the clinical record review the
mean FBS of the respondents was 156.20 mg/dl. Glycemic
control was calculated for the average of the last three
records of FBS values. Accordingly the majority 183

Table | Socio-Demographic Characteristics of Adult Diabetic
Out-Patients at Hiwot Fana Specialized University Hospital

Variables Frequency Percent
Age in years 18-24 49 15.3
25-34 41 12.9
35-54 126 395
255 103 322
Sex Male 170 53.2
Female 149 46.8
Residence Urban 173 54.2
Rural 146 458
Types of payment Fee waivers 149 46.7
Out of pocket 170 53.3

(57.37%) of the patients showed poor glycemic control
(Table 2).

Prevalence of Concordant Comorbidity
The result of the study showed that the overall prevalence
of concordant comorbidity among adult diabetic out-
patients was 178, 55.8% (95% CI: 50.3—61.3). From this
the study revealed that, hypertension 75 (42.32%), obesity
39 (21.63%), CVD 15 (8.15%), dyslipidemia 7 (4.08%),
and CKD 19 (10.66%) were reported comorbidities and 23
(13%) patients
(Figure 1).

have more than one comorbidities

Factors Associated with Concordant
Comorbidities

Binary logistic regression was applied to identify factors
associated with the outcome variable. Accordingly, age,
residence, types of DM, duration of treatment of DM, and
glycemic control were factors significantly associated with
DM comorbidity under bivariable logistic regression ana-
lysis at P-value <0.05. However, under multivariate logis-
tic regression analysis, age greater than 55 years, T2DM,
and poor glycemic control was significantly associated
with the outcome variable.

The odds of having concordant comorbidity among
adult diabetic out-patients who were 55 or more years
old was 7.52 times (AOR: 7.52, 95% CI: 1.24, 45.75)
more likely than those in the age group between 18 and
24 years old. Moreover, being T2DM patient resulted in
increased odds of having concordant comorbidity. Adult
diabetic out-patients with T2DM were 9.01 times (AOR:
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Table 2 Clinical Characteristics of Adult Diabetic Out-Patients at Hiwot Fana Specialized University Hospital
Variables Frequency Percent
Body mass index Overweight/obese 69 21.63
Normal/underweight 250 7837
Glycemic control Controlled 136 42.63
Uncontrolled 183 57.37
Types of DM Type | DM? 87 27.27
Type Il DM° 232 7273
Duration of treatment in years <1 33 10.34
2-5 109 34.17
6-10 108 33.86
>10 69 21.63
Treatment for DM Insulin 120 37.62
Oral hypoglycemic agents 129 40.44
Both 70 21.94
Oral hypoglycemic agents Metformin 103 51.76
Glibenclimide 6 3.02
Both 90 45.23
Treatment of hypertension Yes 112 35.11
No 308 96.55
Anti-hypertensive drugs ACEI° 44 39.29
Angiotensin receptor blocker 2 1.79
Beta blockers | 0.89
Diuretics 12 10.71
Calcium channel blockers 10 8.93
More than one medication 43 38.39
Primary prophylaxis for CVD Yes 8l 25.39
No 238 74.61
Urine dipstick protein Negative 264 82.76
+1 35 10.97
+2 15 4.70
+3 5 1.57
Treatment of ischemic heart disease Yes 22 6.90
No 297 93.10
Treatment of Stroke Yes 11 345
No 172 80.4
Echocardiography feature of ischemia Yes 19 5.96
No 300 4.04

Notes: *Type | diabetes mellitus, "type 2 diabetes mellitus, “angiotensin converting enzyme inhibitors.

9.01, 95% CI: 1.50, 54.04) more likely develop concordant  CI: 0.08, 0.69) likely develop concordant comorbidities
comorbidity when compared to those patients with TIDM.  when compared with those who were more than 10 years

Also the study depicted that duration of diabetes of more  on treatment. Likewise, the odds of having concordant

than 10 years was significantly risk for having concordant  comorbidity among adult diabetic out-patients of poor gly-

comorbidity. Moreover, respondents who had 2 to 5 years cemic control was 4.41 times (AOR: 4.4 1, 95% CI: 2.34,
duration of DM treatments were 77% less (AOR: 0.23, 95%  8.32) greater than those of good glycemic control (Table 3).
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Figure | Distribution of comorbid diseases among adult diabetic out-patients at Hiwot Fana Specialized University Hospital.

Discussion

In the present study, a high prevalence of concordant
comorbidities among adult diabetic out-patients, 55.8%
(95% CI: 50.3—61.3) was observed. This is lower than
the findings of studies conducted in different parts of the
world. For instance, in Switzerland, 91%,%° in Spain,
82%,%° in India, 84%,>' in Netherland, 84.6%,** and in
Unites States of America (USA), 88.5%.'® In contrast to
those findings, the result of this study is slightly higher as
compared to the previous cross-sectional study done in
Scotland (42.2%).>* The variation across studies might
be observed due to the difference in the target population.
That is most of the previous studies used only patients
with T2DM; however this study considered both types of
DM. Furthermore, the context of socio-demographic var-
iations and methodologies used might be the cause for the
differences."’

The current study signifies age as one of the identified
factors associated with developing comorbidities among
DM patients. Accordingly, the odds of having concordant
comorbidity among adult diabetic out-patients who were
55 and more years old were higher as compared to those in
age group of 18-24 years. However, consistent results
were reported by Tinetti et al(2012), who found that the
existence of comorbidity increased substantially with age
and was observed in most people aged 65 years and
more.>® Another evidence generated by Barnett et al
(2012), concluded that more than 75% of individuals at
the age of 65 years and above have multiple chronic

conditions, but it is less frequently observed on young
age groups.”® Moreover, the retrospective study carried
out in Saudi Arabia had shown that most of the comorbid-
ities were found at the age of 45 years and above.”>> Also
the same study result was reported from Germany.*® This
might be due to as age increase blood vessels become
hard, losing their elasticity and more stiffened and leads
to cardiovascular complications. Moreover, the glomerular
filtration rate is also decreases with age and leads renal
complications.*”*®

The current study revealed that the types of DM is
linked with the existence of concordant comorbidity
among diabetic patient. Those patients with T2 DM are
more likely develop concordant comorbidity as compared
to those with TIDM. The current result is consistent with
studies done in North Eastern Italy®® and the Spain.*’
Their study reported that having T2DM was a risk factor
for the occurrence of comorbidity. This might be due to
high atherogenesis, dyslipidemia, and insulin resistance in
ToDM. 13:40-42

The finding of the current study documented that the
longer duration of diabetes treatment is a associated with
DM comorbidity. This result is in agreement with a study
done in Malaysia** and Debre Tabor General Hospital of
Ethiopia®® which noted and stressed that a longer duration
of DM treatment contributes to increased risk for diabetes
complications. In consonance to this finding by Jelinek
et al(2017) reported that the longer duration of diabetics
increase in the risk of complications.'' This might be
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Table 3 Multivariable Logistic Regression Analysis for Factors Associated with Concordant Comorbidities Among Adult Diabetic
Out-Patients at Hiwot Fana Specialized University Hospital

Variables DM?® Concordant Comorbidity | COR® (95% CI%) AOR%(95% Cl)
No Yes
Age in years 18-24 45 (31.91) 4(2.25) | |
25-34 years 32 (22.70) 9(5.06) 3.16 (0.89, 11.18) 1.63 (0.39, 6.77)
35-54 years 50 (35.46) 76(42.70) 17.1(5. 78, 50.51) 3.40 (0.67, 17.37)
255 years 14 (9.93) 89(50.00) 7.51 (20.25, 40.88) 7.52(1.24, 45.75)
Residence Urban 68(48.23) 105(58.99) | |
Rural 73 (51.77) 73(41.01) 1.54(0.1.14, 2.10) 0.79(0.43, 1.46)
Types of DM TIDM 74 (52.48) 13(7.30) | |
T2DM 67(47.52) 165(92.70) 114.01 (0.7.29, 26.97) | 9.01 (1.50, 54.04)
Duration of treatment in a year | < | 18 (12.77) 15(8.43) 0.125 (0.05, 0.33) 0.28 (0.075, 1.08)
2-5 75 (53.19) 34(19.10) 0.068 (0.03, 0.15) 0.23 (0.08, 0.69)
6-10 39 (27.66) 69(38.76) 0.26 (0.11 21. 0.59) 0.61 (0.22, 1.70)
=10 9(6.38) 60(33.71) | |
Treatment for DM Insulin 77 (54.61) 43(24.16) | |
Oral hypoglycemic agents | 47(33.33) 82(46.07) 3.12 (1.86, 5.24) 0.63(0.14, 2.77)
Both 17(12.06) 53(29.78) 5.58 (2.88, 10.82) 0.36 (0.08, 1.62)
Glycemic control Controlled 94(66.67) 42(23.60) | |
Uncontrolled 47(33.33) 136(76.40) 6.48(3.96, 10.59)1 4.4 1(2.34, 8.32)

Notes: *Diabetes mellitus, °crude odd ratio, “confidence interval, dadiusted odd ratio.

linked with changes caused by DM such as micro-vascular
an enhanced Renin
system(RAAS),
decreased insulin sensitivity which will get worse with

damage, sympathetic damage,

Angiotesin and  Aldosterone and
longer duration of DM.?!

The current study identified that glycemic control is
another determinant factor for the experience of comorbid-
ities among DM patients. For instance an odd of having
concordant comorbidity among adult diabetic out-patients
of poor glycemic control was four times greater than those
of good glycemic control. In line of this finding a consistent
result was reported by a cross-sectional study conducted in
Jimma University Specialized University Hospital. The
result has shown that poor glycemic control was significantly
associated with risk of comorbidity among adult diabetic
patients.** This finding is also in agreement with the study
that was conducted in Debre Tabor General Hospital,
Ethiopia.** This might be due to excess glucose chemically
attaches to free amino groups of proteins collagen and other
long lived proteins in blood vessel walls which trap circulat-
ing low density lipoprotein that promotes the deposition of
cholesterol in the intima thus accelerates atherogenesis.
Hyperglycemia also increases the osmolality of the extracel-
lular fluid which trigger water to shifts from the intracellular

to extracellular space and cause volume expansion and high
blood pressure.*’

A better understanding of diabetic-related comorbid-
ities and their associated factors can enhance the type and
capacity of medical health care utilization.

However, the limitation of this work is that a cross-
sectional nature of the study makes some variables less
explanatory and its cause-effect relationships cannot be
measured. Also the study included only certain comorbid-
ities due to the lack of data from patient’s medical record
chart on other diabetic related complications. For instance,
retinopathy.

Conclusion and Recommendations

Consistent with previous studies, the current findings showed
that patients with diabetes have a high prevalence of con-
cordant comorbidity. Moreover, age, types of DM, duration
of treatment, and glycemic control were identified as inde-
pendent predictors of concordant comorbidity. Therefore,
health care providers caring for DM patients should take
comorbid conditions into account since it is the rule rather
than the exception. They have to give due attention for
diabetic patients with comorbidity or at risk to develop
comorbidities like patients with older in age, T2DM, and
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being on follow up for long period of time. Also, prevention
of comorbidities among diabetic patients needs screening,
early identification, and managements as components of
comprehensive diabetes care and life style modification is
the other strategy to prevent comorbidities among diabetic
patients.  Finally, we recommend researchers to
conduct study with advanced designs on the issue for further

investigation and extra suggestion.
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