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Abstract
Objective: To determine the prevalence of major 
comorbidities and associated factors among adult diabetic 
patients attending DM follow-up clinic at selected public 
hospitals of Addis Ababa, Ethiopia, from April 28 to May 
29, 2023.

Materials and methods: Data was collected from April 
28 to May 29, 2023. 417 study participants from 4 public 
hospitals were selected with simple random sampling 
technique. Data was collected by using structured and 
pretested questionnaire, medical record was used in order 
to obtain relevant information’s and measurement was 
done to obtain BMI. Data was analyzed using SPSS version 
25. Bivariable and Multivariable binary logistic regression 
analysis were done to determine the association between 
the outcome variable and the independent variables.

Results: The overall prevalence of major comorbidities was 
73% at 95% CI (68.7-77.4). The covariates with AOR [95% 
CI]: age 6.62 [2.10-20.87], residence 2.57 [1.12-5.91], family 
history of DM 2.85 [1.52-5.37], glycemic control 2.27 [1.04-
4.97] and SDSCA score 0.68 [0.47-0.99] were significantly 
associated with major comorbidities among adult diabetic 
patients.

Conclusion and recommendation: Age, residence, family 
history of DM, glycemic control and Summary of Diabetes 
Self-Care Activities (SDSCA) score were independent 
predictors of major comorbidities. This reflects that there 
is a need to give emphasis on interventions targeting the 
determinants and connotes the need to conduct further 
research regarding major comorbidities by responsible 
bodies.
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Background of the Study
Diabetes mellitus (DM) is a serious, long-term 

(“chronic”) condition that occurs when raised levels of 
blood glucose occur because the body cannot produce 
any or enough of the hormone insulin or cannot 
effectively use the insulin it produces [1]. It is a chronic 
condition where genetic and environmental risk factors 
act in synergy [2].

DM can be classified into various forms based on 
the pathologic process, but the vast majority of cases of 
diabetes fall into two broad categories. In one category, 
type 1 diabetes, the cause is an absolute deficiency of 
insulin secretion. In the other, much more prevalent 
category, type 2 diabetes, the cause is a combination 
of resistance to insulin action and an inadequate 
compensatory insulin secretory response [3]. The 
traditional paradigms of type 2 diabetes occurring only 
in adults and type 1 diabetes only in children are no 
longer accurate, as both diseases occur in both age-
groups. Children with type one diabetes often present 
with the hallmark symptoms of polyuria/polydipsia, and 
approximately half present with diabetic ketoacidosis 
(DKA) [4]. Symptoms of type 2 DM that may be seen 
at diagnosis are thirst, polyuria, fatigue and malaise, 
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All eligible adult diabetic patients who are attending 
DM follow-up clinics during the study period at selected 
public hospitals of Addis Ababa, Ethiopia.

Sampling procedure
The sampling procedure used in this study is 

presented schematically below (Figure 1).

Data collection technique
Data was collected by using a pretested interviewer 

administered structured questionnaire (Amharic 
version), data extraction form and measurement. The 
structured questionnaire has four sections. The first 
section contains socio-demographic characteristics 
eliciting information on socio-demographic details (age, 
sex, place of birth, residence, religion, educational level, 
marital status and monthly income) which is adopted 
and modified from “Diabetes Comorbidity Evaluation 
Tool in Primary Care (DCET- PC)” [51]. The second 
section contains questions regarding lifestyle (physical 
exercise, alcoholic intake and smoking. The third 
section contains information regarding diabetic self-
care which was elicited using the “Summary of Diabetes 
Self-Care Activities (SDSCA)” questionnaire, which is 
adopted from a validated SDSCA measure revised from 
seven studies result [52]. The SDSCA tool is frequently 
used to measure the domains of diabetic self-care 
practices: diet, exercise, blood sugar testing, foot care 
and medication adherence. Participants were asked 
to indicate the number of days they were engaged in 
each of the self-care behaviours for the past 7 days. 
The overall mean score was calculated by summation 
of scores of the items in each domain divided by the 
number of items. After calculating the overall mean 
score, patients were classified as being above the mean 
score if patients scored ≥ 3.5 and below the mean score 
if patients scored < 3.5. To obtain mean SDSCA score, 
the response to the negatively stated items (items 2 
& 6) was reversed (e.g., 0 = 7, 1 = 6, 2 = 5, 3 = 4 & 4 
= 3, 5 = 2, 6 = 1, 7 = 0) and then all the other items 
were summed up. The fourth section which is adopted 
from a relevant literature contains utilization of 
health insurance and participants were asked whether 
they are utilizers of health insurance or not [53-57]. 
Information regarding presence of major comorbidities 
and clinical characteristics such as duration of DM and 
DM treatment, type of DM, family history of DM, type of 
diabetic drug used and haemoglobin A1c (HbA1c) of the 
participants were obtained through a review of medical 
records using a data extraction form. Measurement, of 
weight in Kg and height in cm, which was then converted 
to meter, was done to obtain BMI. BMI was calculated 
as BMI = weight in kg/height in m2.

Data process and analysis
Data was entered in EPI info version 7.2.5 statistical 

software data which was then exported to SPSS 
windows version 25 software for further analysis. The 

infections (especially genital candidiasis), and blurred 
vision [5].

Comorbidity is defined as the presence of at least 
one or more chronic conditions such as hypertension 
(HTN), cardiovascular disease (CVD), chronic kidney 
disease (CKD), tuberculosis (TB), and depression in 
the same individual. Diabetic comorbidity is defined 
as the occurrence of one or more chronic conditions 
in a diabetic patient [6]. The major comorbidities of 
diabetes are classified as concordant and discordant 
comorbidities. Diabetes-concordant comorbidities 
share similar components of pathophysiologic profile 
and care management as DM (i.e. HTN,CVD,CKD) [7]. 
Diabetes discordant comorbidities have no direct 
relationship with diabetes in terms of pathophysiologic 
profile or care management (i.e. TB, depression) [8-47].

Materials and Methods

Study area 
Addis Ababa is the national capital of Ethiopia which 

is the landlocked country in East Africa. The city is located 
almost in the center of the nation in the foothills of 
Mount Entoto about 2,500 m (8,200 ft.) above sea level. 
Sitting at the foot of Mount Entoto, Addis Ababa is the 
highest city of Ethiopia. It covers an area of 527 square 
kilometers. The city has 13 public hospitals [48-50].

The study was conducted in four public hospitals 
in Addis Ababa. They are Tikur-Anbessa specialized 
hospital, Yekatit-12 hospital, Menilik-II memorial 
hospital, and Zewditu memorial hospital.

Study period
The study was conducted from April 28 to May 29, 

2023.

Study design
An institution based cross-sectional study design 

was used to conduct the study.

Source population
All adult diabetic patients who are attending DM 

follow-up clinics at public hospitals of Addis Ababa, 
Ethiopia. Participants provided informed consent 
verbally both in written and spoken way before being 
interviewed. Data was also accessed from the hospital 
archive office after obtaining ethical clearance from 
Addis Ababa city administration health bureau.

Study population
Ethical clearance is obtained from Addis Ababa health 

bureau ethical clearance commitee and submitted to 
three government hospitals, namely Zewuditu memorial 
hospital, Minilik II memorial hospital, and Yekatit 12 
medical college hospital. Each participant was agreed 
to participate in the study. Consent to publish, was 
obtained from each participant.
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Figure 1: Schematic presentation of sampling procedure for the prevalence of major comorbidities and associated factors 
among adult diabetic patients attending diabetic follow-up clinic at selected public hospitals of Addis Ababa, Ethiopia, 2023.

Table 1: Socio-demographic characteristics of study participants at selected public hospitals, Addis Ababa, Ethiopia, 2023 (n = 
397).

Variable Frequency %
Sex Male 194 48.9%

Female 203 51.1%

Age 18-39 95 23.9%

40-59 141 35.5%

≥ 60 161 40.6%

Education No education 66 16.7%

Primary level 70 17.6%

Secondary level 124 31.2%

Post-secondary level 137 34.5%

Marital Status Single 72 18.1%

Married 253 63.7%

Widowed 50 12.7%

Divorced/separated 22 5.5%

Employment status Self-employed 159 40.1%

Government Employed 44 11.1%

Unemployed 105 26.4%

Retired 89 22.4%

Net monthly income ≤ 1000 birr 73 18.4%

1001-3000 birr 155 39.0%

3001-5000 birr 75 18.9%

≥ 5001 birr 94 23.7%

Residence Urban 353 88.9%

Rural 44 11.1%

https://doi.org/10.23937/2377-3634/1410184
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outcome variable of this study was major comorbidity. 
The outcome variable was re-coded to dichotomous 
outcomes: either the diabetic patients having major 
comorbidity or not. Binary logistic regression analysis 
was done. Invariable analyses and crude odds ratio 
with 95% confidence interval (CI) were used to see the 
association between independent variables and the 
outcome variable by using binary logistic regression. 
Independent variables with p-value of ≤ 0.25 were 
included in the multivariable analyses to control 
confounding factors. Adjusted odds ratio (AOR) along 
with 95% CI was estimated to identify the factors 
associated with major comorbidities among diabetic 
patients using multivariable binary logistic regression 
analysis. Level of statistical significance was declared at 
P-value ≤ 0.05.

Results

Socio-demographic characteristics of respondents
In this study, a total of 397 adult diabetic patients 

were participated making a response rate of 95.2%. 
Among the total respondents, 194 (48.9%) were males 
and 203 (51.1%) were females. The mean age was 
51.78 years (SD ± 15.54) and majority of the patients 
161 (40.6%) were in 60 and above age category. Most 
of the participants 253 (63.7%) were married. The result 
on educational status showed the largest proportion 
of participants 137 (34.5%) achieved post-secondary 
education followed by secondary level which accounts 
124 (31.2%) (Table 1).

Clinical characteristics of study participants
In the current study, most 209 (52.6%) of the 

respondents had no family history of DM. 269 (67.8%) 

of participants were diabetic for > 10 years. The mean 
duration of diabetes was 9.05 years (SD ± 5.77). The 
mean duration of treatment was 8.78 years (SD ± 
5.44). The majority 346 (87.2%) of the DM patients 
were diagnosed for type 2 DM. Total of 215 (54.2%) of 
the patients had poor glycemic control and the mean 
HgbA1C was 7.40 (SD ± 1.11) (Table 2).

Lifestyle and behavioural factors among study 
participants

Among the study participants 325 (81.9%) do regular 
physical exercise with most 217 (66.8%) of them having 
less frequent physical exercise. Regarding alcoholic 
intake, 122 (30.7%) consumed alcohol and majority 56 
(45.9%) of them were frequent alcohol drinkers. Most 
37 (62.7%) of participants were mild smokers (Table 3).

SDSCA score among the study participants

SDSCA score was computed from 9 question items 
each having a score of 0 to 7. The overall mean score of 
participants was calculated by summation of the score 
of the items divided by the number of question items 
with 3.5 being the mean cut-off score. Majority 235 
(59.2%) of the respondents were below the mean score 
and 162 (40.8%) were above the mean score. The mean 
of mean SDSCA score among respondents was 3.33 (SD 
± 0.79). The minimum mean score was 1.43 and the 
maximum was 6.14.

Utilization of health insurance of respondents
The result regarding the utilization of health 

insurance showed that most 333 (83.9%) of the study 
participants were utilizers of health insurance and the 
rest 64 (16.1%) of the participants were not.

Table 2: Clinical characteristics of study participants at selected public hospitals of Addis Ababa, Ethiopia, 2023. (n = 397).

Variable Frequency %
Family history of DM Yes 188 47.4%

No 209 52.6%

Duration of DM ≤ 10 years 128 32.2%

>10 years 269 67.8%

Type of diabetic drug Oral anti-diabetes pills 177 44.6%

Injectable insulin 137 34.5%

Both 83 20.9%

Duration of treatment ≤ 10 years 132 33.2%

> 10 years 265 66.8%

Type of DM 

 

Type 1 51 12.8%

Type 2 346 87.2%

Glycemic control Poor 215 54.2%

Good 182 45.8%

BMI Underweight 77 19.4%

Normal 231 58.2%

Overweight 58 14.6%

Obesity 31 7.8%

https://doi.org/10.23937/2377-3634/1410184


ISSN: 2377-3634DOI: 10.23937/2377-3634/1410184

Girma et al. Int J Diabetes Clin Res 2024, 11:184 • Page 5 of 11 •

Prevalence of major comorbidities
The overall prevalence of major comorbidity among 

adult diabetic patients attending DM follow-up clinic 
was 73% at 95% CI (68.7-77.4). The major comorbidities 
were hypertension (59.7%), dyslipidemia (46.1%) and 
CVD (22.2%) with IHD (43%), HF (25%) and stroke (32%) 

followed by CKD (10.8%), cancer (2.5%), asthma (1.8%), 
and depression (0.5%) (Figure 2). Among patients 
with comorbidity, 93.1% had concordant comorbidity 
whereas 32% had one comorbidity (Table 4).

Factors associated with major comorbidities
Variables with P-value of ≤ 0.25 in the bivariable 

binary logistic regression analyses were entered to 
multivariable logistic regression analysis. In bivariable 
analyses the covariates: age, marital status, employment 
status, residence, income, type of DM, duration of 
DM, duration of DM treatment, family history of DM, 
glycemic control, SDSCA score and utilization of health 
insurance were associated with major comorbidity. In 
multivariable analysis, the covariates: age, residence, 
family history of DM, glycemic control and SDSCA score 
were statistically significant at 5% level of significance.

The odds of having major comorbidities among adult 
diabetic out-patients who were 60 or more years old was 
6.62 times higher than those in the age group of 18-39 
years-old. [AOR = 6.62; 95% CI: 2.10-20.87] (Table 5). 

Table 3: Lifestyle and behavioral factors among study participants at selected public hospitals of Addis Ababa, Ethiopia, 2023.

Variable Frequency %
Doing regular physical exercise Yes 325 81.9%

No 72 18.1%

Frequency of physical exercise (n = 325) 1 day/week 56 17.2%

2 days/week 217 66.8%

≥ 3 days/week 52 16.0%

Skipping planned physical Exercise (n = 316) Yes 246 77.8%

No 70 22.2%

Consuming alcohol Yes 122 30.7%

No 275 69.3%

Frequency of alcohol consumption (n = 122) ≤ 3 days/month 53 43.4%

1-4 days/week 56 45.9%

> 4 days/week 13 10.7%

Smoking? Yes 59 14.9%

No 338 85.1%

Frequency of smoking (n = 59) 1-11 cigarettes/day 37 62.7%

12-24 cigarettes/day 15 25.4%

≥ 25 cigarettes/day 7 11.9%

Figure 2: Pie chart description of prevalence of major comorbidities among adult diabetic patients attending diabetic 
follow-up clinic at selected public hospitals of Addis Ababa, Ethiopia, 2023.

Table 4: Frequency distribution of number and type of 
comorbidities among diabetic patients with comorbidity 
attending diabetic follow-up clinic at selected public hospitals 
of Addis Table Ababa, Ethiopia, 2023.

Number of comorbidities %
1 32%

2 43%

3 19%

4 6%

Type of comorbidities %
Concordant 93.1%

Discordant 3.4%

Both 3.5%

https://doi.org/10.23937/2377-3634/1410184
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Furthermore, the odds of having major comorbidity 
among adult diabetic out-patients who had family 
history of DM was 2.85 times higher than those with no 
family history of DM [AOR = 2.85; 95% CI: 1.52-5.37]. 
Likewise, the odds of developing major comorbidities 
were 2.27 times higher for adult diabetic outpatients 
with poor glycemic control as compared to those 

Distribution of comorbidity among participants by age 
category is presented below (Figure 3).

Moreover, the odds of developing major 
comorbidities among adult diabetic out-patients living 
in the urban was 2.57 times higher than those living 
in the rural [AOR = 2.57; 95% CI: 1.12-5.91] (Table 5). 

Variable
Major comorbidity status

COR (95% CI) AOR (95% CI) P-value
Yes No

Age (in years)
18-39 29 (30.5%) 66 (69.5%) 1 1

40-59 114 (80.9%) 27 (19.1%) 9.61 (5.25, 17.61) 5.33 (2.22, 12.81) 0.000*

≥ 60 147 (91.3%) 14 (8.7%) 23.90 (11.86, 48.16) 6.62 (2.10, 20.87) 0.001*

Marital status
Single 35 (48.6%) 37 (51.4%) 1 1

Married 191 (75.5%) 62 (24.5%)  3.26 (1.89, 5.61) 1.52 (0.68, 3.39) 0.307

Widowed/divorced 64 (88.9%) 8 (11.1%) 8.46 (3.55, 20.15) 1.54 (0.49, 4.79) 0.453

Employment status
Self-employed 99 (62.3%) 60 (37.7%) 1 1

Government Employed 25 (56.8%) 19 (43.2%) 0.80 (0.41, 1.57) 0.76 (0.31, 1.83) 0.533

Unemployed 83 (79.0%) 22 (21.0%) 2.29 (1.29, 4.03) 1.74 (0.76, 3.99) 0.193

Retired 83 (93.3%) 6 (6.7%)  8.38 (3.45, 20.38)  1.59 (0.51, 4.95) 0.421

Residence
Urban 267 (75.6%) 86 (24.4%) 2.84 (1.50, 5.37) 2.57 (1.12, 5.91) 0.026*

Rural 23 (52.3%) 21 (47.7%) 1 1

Net Monthly income
≤ 1000 birr 48 (65.8%) 25 (34.2%) 1 1

1001-3000 birr 114 (73.5%) 41 (26.5%) 2.62 (1.26, 5.45) 1.89 (0.65, 5.51) 0.242

3001-5000 birr 54 (72.0%) 21 (28.0%) 1.45 (0.73, 2.88) 2.20 (0.79, 6.16) 0.133

≥ 5001 birr 74 (78.7%) 20 (21.3%) 1.57 (0.88, 2.81) 1.93 (0.72, 5.16) 0.189

Table 5: Bivariable and multivariable logistic regression analysis of factors associated with major comorbidities among adult 
diabetic patients attending diabetic follow-up clinic at selected public hospitals of Addis Ababa, Ethiopia, 2023.

Figure 3: Distribution of comorbidity by age category among adult diabetic patients attending DM follow-up clinic in selected 
public hospitals of Addis Ababa, Ethiopia, 2023.

Figure 4: Distribution of comorbidity by glycemic control among adult diabetic patients attending DM follow-up clinic in 
selected public hospitals of Addis Ababa, Ethiopia, 2023.

https://doi.org/10.23937/2377-3634/1410184
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adult patients with diabetes mellitus have a high 
prevalence of major comorbidities, particularly those 
comorbidities that are concordant with diabetes, such 
as hypertension, cardiovascular disease, dyslipidemia, 
and chronic kidney disease. The most prevalent 
comorbidity was Hypertension (59.7%) followed by 
dyslipidemia (46.1%) and CVD (22.2%). This finding is 
in agreement with a study conducted in Nigeria which 
had shown that the most common comorbidity among 
DM patients was hypertension (71.6%) [59]. The study 
in Turkey and sub-Saharan Africa (SSA) revealed that 
hypertension, dyslipidemia and CVD were the most 
common comorbidities among diabetic patients [9,47].

Factors associated with major comorbidities among 
adult DM patients who were on follow-up were 
assessed as well. Age was one of the identified risk 
factors that was significantly associated with having 
major comorbidities among adult diabetic patients 
attending DM follow-up clinics. The odds of having 
major comorbidities among adult diabetic out-patients 
who were 60 or more years old was about 7 times 
higher than those in the age group of 18-39 years old. 
Consistent result was reported by Marry, et al. who 
found that the occurrence of comorbidity increased 
substantially with age and was present in most people 
aged 65 years and older [60]. Evidence generated by a 
study to assess the association of comorbidities with risk 
factors among diabetic patients revealed that age had a 
significant association with diabetic comorbidities. The 
odds of having comorbidities were 7.33 and 20.14 times 
higher in the age group 60-69 years and 70-79 years, 
respectively [61]. Moreover, the study that was carried 

with good glycemic control [AOR = 2.27; 95% CI: 1.04-
4.97]. The distribution regarding comorbidity among 
participants by glycemic control is presented below 
(Figure 4).

Finally, for each one score increase in the mean 
SDSCA score, the odds of having major comorbidity 
decreases by 32% [AOR = 0.68; 95% CI: 0.47-0.99] (Table 
6).

Discussion
The present study assessed the prevalence of major 

diabetic comorbidities and its associated factors among 
adult diabetic patients attending DM follow-up clinic 
at selected public hospitals of Addis Ababa, Ethiopia. 
Hospital-based cross-sectional study was conducted. In 
the present study, the prevalence of major comorbidities 
among adult diabetic patients was high which is 73% at 
95% CI (68.7-77.4). The current result of the prevalence 
of major comorbidities among adult diabetic patients is 
comparably lower than the findings of studies conducted 
in different parts of the world, Spain (82%), Netherlands 
(84.6%) and China (93.7%) [15,24,58]. In contrast, this 
study found a higher prevalence as compared to the 
previous cross-sectional study done in Harar, Ethiopia 
which was 55.8% [22]. The reason for variation across 
studies might be due to the difference in the target 
population, most of the studies used patients with 
type 2 diabetes, which is different from this study that 
considered both types of DM. Further, the context of 
socio-demographic variations and methodologies used 
might explain the observed differences.

The finding of the current study also showed that 

Table 6: Bivariable and Multivariable analysis results…Continued.

Type of DM
Type 1 15 (29.4%) 36 (70.6%) 1 1

Type 2 275 (79.5%)  71 (20.5%) 9.30 (4.82, 17.92) 1.47 (0.51, 4.21) 0.478

Duration of DM (in years)
≤ 10  80 (62.5%) 48 (37.5%) 1 1

> 10 210 (78.1%) 59 (21.9%) 2.14 (1.35, 3.38) 1.78 (0.88, 3.62) 0.112

Duration of DM treatment (in years)
≤ 10  93 (70.5%) 39 (29.5%) 1 1

> 10 197 (74.3%) 68 (25.7%) 1.22 (0.76, 1.93) 1.12 (0.62, 2.05) 0.706

Family history of DM
Yes 153 (81.4%) 35 (18.6%) 2.30 (1.44, 3.66) 2.85 (1.52, 5.37) 0.001*

No 137 (65.6%) 72 (34.4%) 1 1

Glycemic control
Poor 125 (58.1%)  90 (41.9%)  6.99 (3.96, 12.33) 2.27 (1.04, 4.97) 0.040*

Good 165 (90.7%) 17 (9.3%) 1 1

Mean SDSCA score
SDSCA score 3.28±0.82 3.44±0.71 0.78 (0.59, 1.03) 0.68 (0.47, 0.99) 0.047*

Utilization of health insurance
Yes 253 (76%) 80 (24%) 2.31 (1.32, 4.03) 1.34 (0.61, 2.94) 0.465

No 37 (57.8%) 27 (42.2%) 1 1

https://doi.org/10.23937/2377-3634/1410184
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out in German about the development of comorbidities 
in type two diabetes had shown that there is an increase 
in the risk of having comorbidities with age as it was 
most pronounced in the age group 65+ years. people 
in this age group were almost 2.75 times more likely 
to have at least one additional comorbidity [62]. The 
possible justification could be, as age increases serum 
concentrations of Advanced Glycation End products 
(AGEs) increases in diabetic people which is associated 
with increased risk of developing many chronic diseases 
such as hypertension, heart failure, stroke, CKD and 
renal failure through increasing oxidative stress and 
other mechanisms like up regulation of inflammation 
and cross-linking of collagen and other proteins [63].

Residence was also identified as another factor that 
is significantly associated with having major comorbidity 
among adult diabetic patients attending DM follow-
up clinic. The odds of developing major comorbidities 
among urban resident diabetic out-patients was about 
3 times higher than those living in the rural. This finding 
is in line with a study that was conducted in China which 
noted that diabetic patients residing in rural areas were 
0.75 times less likely to have comorbidity compared to 
those living in urban areas [AOR 0.75, 95% CI 0.59 to 
0.95] [24]. The possible reason could be, people who live 
in urban areas are more exposed to sedentary lifestyle, 
changes in eating habits, and unhealthy habits such as 
alcohol consumption, smoking which makes them more 
exposed for developing comorbidities as compared to 
those living in rural areas.

The finding of the present study showed that family 
history of DM is also another significant factor associated 
with major comorbidity. The odds of having major 
comorbidity among respondents who had family history 
of DM was about 3 times higher as compared to those 
who had no family history of DM. This finding is in line 
with the study conducted by Tallon, et al. which showed 
that People with type 1 diabetes who have a family 
history are more likely to have related comorbidities such 
as hypertension, dyslipidemia and gastroesophageal 
reflux disease (GERD) than those without a family 
history of type 1 diabetes [64]. According to a study 
conducted by Wang, et al., family history of diabetes 
in first-degree relatives is independently associated 
with a rapid decline in estimated glomerular filtration 
rate (eGFR). Although the underlying mechanisms are 
unclear, speculations are risk loci of diabetes might also 
be associated with the risk of kidney disease. However, 
in addition to having the same genetic background, 
families share a similar life style and dietary style [65].

The current study also identified that glycemic 
control is another factor that is significantly associated 
with developing comorbidities among DM patients. The 
odds of developing major comorbidities were about 2 
times higher for adult diabetic outpatients with poor 
glycemic control as compared to those with good 

glycemic control. A consistent finding was reported by 
a cross-sectional study conducted in harar, hiwot fana 
specialized university hospital which showed that the 
odds of developing comorbidity among diabetic patients 
with poor glycemic control was 4.41 times higher than 
those with good glycemic control [AOR:4.41, 95% CI: 
2.34, 8.32] [22]. The possible justification might be, 
excess glucose chemically attaches to free amino groups 
of proteins collagen and other long-lived proteins in 
blood vessel walls, which, in turn may trap circulating 
low density lipoprotein (LDL) that promotes the 
deposition of cholesterol in the intima thus accelerates 
atherogenesis. Hyperglycemia also increases the 
osmolality of the extracellular fluid, triggering water to 
shifts from the intracellular to extracellular space and 
cause volume expansion and high blood pressure (BP) 
[66].

SDSCA score was also found to be significantly 
associated with major comorbidity. For each one score 
increase in the mean SDSCA score, the odds of having 
major comorbidity decreases by 32%. This implies 
that diabetic self-care among adult diabetic out-
patients decreases their likelihood of developing major 
comorbidities. Self-care management is positively 
correlated with good glycemic control, reduced 
comorbidities, complications, and improved quality 
of life in T2DM patients [67]. For instance, physical 
exercise is one domain of diabetic self-care which plays 
an important role in the prevention of comorbidities 
and management of glucose in people with DM. 
Physical exercise is beneficial with respect to glycemic 
control (HbA1c-lowering effect), reduction of diabetes-
related comorbidities, and cardiovascular risk factors 
without an increase of adverse events [68]. An exercise 
intervention of a period of eight weeks at least, can 
reduce the level of HbA1c by 0.66% in people with DM, 
even if there is no weight loss [69].

Conclusion and Recommendations

Conclusion
The overall prevalence of major comorbidities 

among adult diabetic out-patients was high. This 
reflects that there is a need to give emphasis on major 
comorbidities among diabetic patients. Age, residence, 
family history of DM, glycemic control and SDSCA score 
were significantly associated with major comorbidities 
among adult diabetic out-patients.

Recommendations
Based on the findings of the study the following 

recommendations are forwarded for the following organs:

Healthcare professionals

	 They should focus on preventing major 
comorbidities through screening as well as 
early identification and management of major 
comorbidities.

https://doi.org/10.23937/2377-3634/1410184


ISSN: 2377-3634DOI: 10.23937/2377-3634/1410184

Girma et al. Int J Diabetes Clin Res 2024, 11:184 • Page 9 of 11 •

Data Availability
Data used to support the findings of the study are 

available from the corresponding author at any time on 
request through mesfinaklilu@yahoo.com.

Author Contributions
Haleluya Girma contributed to the concept, design, 

data collection, analysis of the research, and manuscript 
write up; Kabtiymer Shiferaw analyzed the data and 
reviewed the manuscript; Mesfin Aklilu supervised the 
research.

Funding
Not applicable.

Declarations

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing 

interests.

References
1.	 (2023) What is diabetes? - IDF DIABETES ATLAS. 10th 

edition.

2.	 Tremblay J, Hamet P (2019) Environmental and genetic 
contributions to diabetes. Metabolism 100S: 153952.

3.	 American Diabetes Association (2009) Diagnosis and 
classification of diabetes mellitus. Diabetes Care 32: 
S62-S67.

4.	 American Diabetes Association Professional Practice 
Committee (2022) Classification and diagnosis of diabetes: 
Standards of medical care in diabetes-2022. Diabetes Care 
45: S17-S38.

5.	 Campbell I (2000) Epidemiology and clinical presentation of 
type 2 Diabetes. Value Health 3: S3-S6.

6.	 Struijs JN, Baan CA, Schellevis FG, Westert GP, van 
den Bos GA (2006) Comorbidity in patients with diabetes 
mellitus: impact on medical health care utilization. BMC 
Health Serv Res 6: 84.

7.	 Magnan EM, Palta M, Johnson HM, Bartels CM, 
Schumacher JR, et al. (2005) The impact of a patient’s 
concordant and discordant chronic conditions on diabetes 
care quality measures. J Diabetes Complications 29: 288-
294.

8.	 Aga F, Dunbar SB, Kebede T, Gary R (2019) The role of 
concordant and discordant comorbidities on performance 
of self-care behaviours in adults with type 2 diabetes: A 
systematic review. Diabetes Metab Syndr Obes Targets 
Ther 12: 333-356.

9.	 Ekoru K, Doumatey A, Bentley AR, Chen G, Zhou J, et al. 
(2019) Type 2 diabetes complications and comorbidity in 
Sub-Saharan Africans. E Clinical Medicine 16: 30-41.

10.	Huang ES (2016) Management of diabetes mellitus in older 
people with comorbidities. BMJ 15: 353.

11.	(2023) Diabetes.

12.	Estimates GH (2016) Disease burden by Cause, Age, Sex, 

	 They should educate diabetic patients individually 
about properly applying diabetic self-care 
activities in order to achieve optimal glycemic 
control beyond prescribing medications by 
focusing on diabetic patients who are at increased 
likelihood of developing major comorbidities like 
older, living in urban, family history of DM, poor 
glycemic control. 

Diabetic patients

	 Patients should properly apply all diabetic self-
care activities provided by health care providers. 

The hospitals

	 The hospitals should give emphasis on major 
comorbidities that are concordant with diabetes 
especially hypertension, dyslipidemia and 
cardiovascular disease.

	 Diabetic self-care should be included in the health 
education program of the hospital.

Policy makers

	 Emphasis should be given on major diabetic 
comorbidities at policy level.

	 Policy makers are recommended to develop 
integrated and comprehensive health care policies 
and interventions not only focusing on diabetic 
care but also on the care of major comorbidities, 
particularly those that are concordant with 
diabetes (i.e. hypertension, dyslipidemia, CVD 
and CKD).

Researchers

	 Researchers are recommended to conduct 
prospective cohort studies to withstand the 
chicken-egg dilemma which is the issue of this 
study.

	 Should conduct further studies on prevalence 
of major DM comorbidities especially on those 
that are concordant with DM (i.e. hypertension, 
dyslipidemia, CVD and CKD).

Acknowledgments
Above all, I praise Almighty God for strengthening 

me, never set me aside in all my ups and downs, and 
during my happiness and sorrow times, and despite 
all other constraints, brought me to this time. My 
gratitude goes to Africa Medical College for giving me 
an opportunity to conduct this research. My deepest 
gratitude also goes to my advisor Mr. Leul Deribe, for 
his valuable support in the preparation of this thesis and 
also his engagement with constructive advice, support, 
valuable comments, guidance and suggestions. My 
special thanks also extend to the study participants, 
data collectors and supervisor. The last but not the 
least, my special thanks extend to my families, for their 
love and encouragement to accomplish this thesis.

https://doi.org/10.23937/2377-3634/1410184
https://www.ncbi.nlm.nih.gov/books/NBK581938/
https://www.ncbi.nlm.nih.gov/books/NBK581938/
https://pubmed.ncbi.nlm.nih.gov/31610851/
https://pubmed.ncbi.nlm.nih.gov/31610851/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2797383/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2797383/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2797383/
https://pubmed.ncbi.nlm.nih.gov/34964875/
https://pubmed.ncbi.nlm.nih.gov/34964875/
https://pubmed.ncbi.nlm.nih.gov/34964875/
https://pubmed.ncbi.nlm.nih.gov/34964875/
ijdcr-11-184-references.doc
ijdcr-11-184-references.doc
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1534031/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1534031/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1534031/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1534031/
https://pubmed.ncbi.nlm.nih.gov/25456821/
https://pubmed.ncbi.nlm.nih.gov/25456821/
https://pubmed.ncbi.nlm.nih.gov/25456821/
https://pubmed.ncbi.nlm.nih.gov/25456821/
https://pubmed.ncbi.nlm.nih.gov/25456821/
https://pubmed.ncbi.nlm.nih.gov/31114271/
https://pubmed.ncbi.nlm.nih.gov/31114271/
https://pubmed.ncbi.nlm.nih.gov/31114271/
https://pubmed.ncbi.nlm.nih.gov/31114271/
https://pubmed.ncbi.nlm.nih.gov/31114271/
https://pubmed.ncbi.nlm.nih.gov/31832618/
https://pubmed.ncbi.nlm.nih.gov/31832618/
https://pubmed.ncbi.nlm.nih.gov/31832618/
https://pubmed.ncbi.nlm.nih.gov/27307175/
https://pubmed.ncbi.nlm.nih.gov/27307175/
https://www.who.int/health-topics/diabetes#tab=tab_1


ISSN: 2377-3634DOI: 10.23937/2377-3634/1410184

Girma et al. Int J Diabetes Clin Res 2024, 11:184 • Page 10 of 11 •

29.	Tesfaye A, Josef H, Wube TB, Girma Z, Negasa B, et 
al. (2020) Magnitude of, and factors associated with 
cardiovascular disease among type two diabetes mellitus 
patients. Diabetes Metab Syndr Obes Targets Ther 13: 
4123-4129.

30.	Mehta RK, Koirala P, Mallick RL, Parajuli S, Jha R (2021) 
Dyslipidemia in patients with type 2 diabetes mellitus in a 
tertiary care centre: A descriptive cross-sectional study. J 
Nepal Med Assoc 59: 305-309.

31.	Omodanisi EI, Tomose Y, Okeleye BI, Ntwampe SKO, 
Aboua YG (2020) Prevalence of dyslipidaemia among type 
2 diabetes mellitus patients in the Western Cape, South 
Africa. Int J Environ Res Public Health 17: 8735.

32.	Kebede WM, Gizachew KD, Mulu GB (2021) Prevalence 
and risk factors of dyslipidemia among type 2 diabetes 
patients at a referral hospital, Northeastern Ethiopia. Ethiop 
J Health Sci 31: 1267-1276.

33.	Naser AY, Alwafi H, Alotaibi B, Salawati E, Samannodi M, et 
al. (2021) Prevalence of chronic kidney diseases in patients 
with diabetes mellitus in the Middle East: A systematic 
review and meta-analysis. Int J Endocrinol 2021: 4572743.

34.	Okpa H, Bisong E, Enang O, Effa E, Chikezie J, et al. 
(2019) Prevalence and predictors of chronic kidney disease 
among patients with type 2 diabetes mellitus in Calabar, 
South-South Nigeria: A hospital-based cross-sectional 
stud. Niger Q J Hosp Med 29: 88-94.

35.	Shiferaw WS, Akalu TY, Aynalem YA (2020) Chronic 
Kidney Disease among Diabetes Patients in Ethiopia: A 
systematic review and meta-analysis. Int J Nephrol 2020: 
8890331.

36.	Merza MA, Savo AAS, Jaafer M (2018) Risk of latent 
tuberculosis infection among diabetic patients in Azadi 
Teaching Hospital, Duhok province: a case control study. 
Asian J Med Biol Res 4: 227-232.

37.	Andualem T, Malede E (2021) Pulmonary tuberculosis and 
associated factors among diabetic patients attending health 
care at Debre Tabor General Hospital, Northwest Ethiopia. 
Ethiop J Health Dev 35.

38.	Black MH, Anderson A, Bell RA, Dabelea D, Pihoker C, et 
al. (2011) Prevalence of asthma and its association with 
glycemic control among youth with diabetes. Pediatrics 
128: e839-e847.

39.	Cowie CC, Casagrande SS, Menke A, Cissell MA, 
Eberhardt MS, et al. (2018) Diabetes in America, 3rd edn. 
Bethesda (MD): National Institute of Diabetes and Digestive 
and Kidney Diseases (US).

40.	Hussain S, Habib A, Singh A, Akhtar M, Najmi AK (2018) 
Prevalence of depression among type 2 diabetes mellitus 
patients in India: A meta-analysis. Psychiatry Res 270: 264-
273.

41.	Khan ZD, Lutale J, Moledina SM (2019) Prevalence of 
depression and associated factors among diabetic patients 
in an outpatient diabetes clinic. Psychiatry J 2019: 2083196.

42.	Engidaw NA, Wubetu AD, Basha EA (2020) Prevalence 
of depression and its associated factors among patients 
with diabetes mellitus at Tirunesh-Beijing general hospital, 
Addis Ababa, Ethiopia. BMC Public Health 20: 266.

43.	uddin F, Zaheer S, Shafique K (2018) Age and gender-
related variations in comorbidities among diabetes 
patients-A community-based cross-sectional study. 
Diabetes 67: 2395.

44.	Pati S, Schellevis FG (2017) Prevalence and pattern of co 

by Country and by Region, 2000-2015. Geneva World 
Health Organ. 

13.	International Diabetes Federation (2016) Facts & figures.

14.	Kong APS, Xu G, Brown N, So WY, Ma RCW, et al. (2013) 
Diabetes and its comorbidities-where East meets West. Nat 
Rev Endocrinol 9: 537-547.

15.	Luijks H, Schermer T, Bor H, van Weel C, Lagro-Janssen 
T, et al. (2012) Prevalence and incidence density rates 
of chronic comorbidity in type 2 diabetes patients: an 
exploratory cohort study. BMC Med 10: 128.

16.	Laiteerapong N, Huang ES, Chin MH (2011) Prioritization 
of care in adults with diabetes and comorbidity: Care in 
adults with diabetes and comorbidity. Ann N Y Acad Sci 
1243: 69-87.

17.	Iglay K, Hannachi H, Joseph Howie P, Xu J, Li X, et al. 
(2016) Prevalence and co-prevalence of comorbidities 
among patients with type 2 diabetes mellitus. Curr Med Res 
Opin 32: 1243-1252.

18.	Piette JD, Kerr EA (2006) The impact of comorbid chronic 
conditions on diabetes care. Diabetes Care 29: 725-731.

19.	Ciechanowski PS, Katon WJ, Russo JE (2000) Depression 
and diabetes: Impact of depressive symptoms on adherence, 
function, and costs. Arch Intern Med 160: 3278-3285.

20.	Pati S, van den Akker M, Schellevis FG, Sahoo KC, Burgers 
JS (2021) Managing diabetes mellitus with comorbidities in 
primary healthcare facilities in urban settings: a qualitative 
study among physicians in Odisha, India. BMC Fam Pract 
22: 99.

21.	Stetson B, Minges KE, Richardson CR (2017) New 
directions for diabetes prevention and management in 
behavioural medicine. J Behav Med 40: 127-144.

22.	Ejeta A, Abdosh T, Hawulte B, Lamessa A, Belete Fite 
M, et al. (2021) Diabetes concordant comorbidities and 
associated factors among adult diabetic out-patients at 
Hiwot Fana Specialized University Hospital, Harar, Eastern 
Ethiopia: A cross-sectional study. Diabetes Metab Syndr 
Obes Targets Ther 14: 2281-2289.

23.	Hermans MP, Dath N (2018) Prevalence and co-prevalence 
of comorbidities in Belgian patients with type 2 diabetes 
mellitus: a transversal, descriptive study. Acta Clin Bel 73: 
68-74.

24.	Li X, Chattopadhyay K, Xu S, Chen Y, Xu M, et al. (2021) 
Prevalence of comorbidities and their associated factors in 
patients with type 2 diabetes at a tertiary care department 
in Ningbo, China: A cross-sectional study. BMJ Open 11: 
e040532.

25.	Salameh AB, Hyassat D, Suhail A, Makahleh Z, Khader 
Y, et al. (2022) The prevalence of hypertension and its 
progression among patients with type 2 diabetes in Jordan. 
Ann Med Surg 73: 103162.

26.	Abdelbagi O, Musa IR, Musa SM, ALtigani SA, Adam I 
(2021) Prevalence and associated factors of hypertension 
among adults with diabetes mellitus in northern Sudan: A 
cross-sectional study. BMC Cardiovasc Disord 21: 168.

27.	Abdissa D, Kene K (2020) Prevalence and determinants of 
hypertension among diabetic patients in Jimma University 
Medical Center, Southwest Ethiopia, 2019. Diabetes Metab 
Syndr Obes Targets Ther 13: 2317-2325.

28.	Kazeminia M, Salari N, Mohammadi M (2020) Prevalence 
of cardiovascular disease in patients with Type 2 Diabetes 
Mellitus in Iran: A systematic review and meta-analysis. J 
Diabetes Res 25: 2020.

https://doi.org/10.23937/2377-3634/1410184
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7649970/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7649970/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7649970/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7649970/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7649970/
https://pubmed.ncbi.nlm.nih.gov/34508529/
https://pubmed.ncbi.nlm.nih.gov/34508529/
https://pubmed.ncbi.nlm.nih.gov/34508529/
https://pubmed.ncbi.nlm.nih.gov/34508529/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7734575/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7734575/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7734575/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7734575/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8968374/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8968374/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8968374/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8968374/
https://pubmed.ncbi.nlm.nih.gov/34497644/
https://pubmed.ncbi.nlm.nih.gov/34497644/
https://pubmed.ncbi.nlm.nih.gov/34497644/
https://pubmed.ncbi.nlm.nih.gov/34497644/
https://www.ajol.info/index.php/nqjhm/article/view/207685
https://www.ajol.info/index.php/nqjhm/article/view/207685
https://www.ajol.info/index.php/nqjhm/article/view/207685
https://www.ajol.info/index.php/nqjhm/article/view/207685
https://www.ajol.info/index.php/nqjhm/article/view/207685
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7569456/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7569456/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7569456/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7569456/
https://www.banglajol.info/index.php/AJMBR/article/view/38259
https://www.banglajol.info/index.php/AJMBR/article/view/38259
https://www.banglajol.info/index.php/AJMBR/article/view/38259
https://www.banglajol.info/index.php/AJMBR/article/view/38259
https://www.ajol.info/index.php/ejhd/article/view/211568
https://www.ajol.info/index.php/ejhd/article/view/211568
https://www.ajol.info/index.php/ejhd/article/view/211568
https://www.ajol.info/index.php/ejhd/article/view/211568
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3387907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3387907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3387907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3387907/
https://www.ncbi.nlm.nih.gov/books/NBK567985/
https://www.ncbi.nlm.nih.gov/books/NBK567985/
https://www.ncbi.nlm.nih.gov/books/NBK567985/
https://www.ncbi.nlm.nih.gov/books/NBK567985/
https://pubmed.ncbi.nlm.nih.gov/30273857/
https://pubmed.ncbi.nlm.nih.gov/30273857/
https://pubmed.ncbi.nlm.nih.gov/30273857/
https://pubmed.ncbi.nlm.nih.gov/30273857/
https://pubmed.ncbi.nlm.nih.gov/30775378/
https://pubmed.ncbi.nlm.nih.gov/30775378/
https://pubmed.ncbi.nlm.nih.gov/30775378/
https://pubmed.ncbi.nlm.nih.gov/32087714/
https://pubmed.ncbi.nlm.nih.gov/32087714/
https://pubmed.ncbi.nlm.nih.gov/32087714/
https://pubmed.ncbi.nlm.nih.gov/32087714/
https://diabetesjournals.org/diabetes/article/67/Supplement_1/2395-PUB/57245/Age-and-Gender-Related-Variations-in-Comorbidities
https://diabetesjournals.org/diabetes/article/67/Supplement_1/2395-PUB/57245/Age-and-Gender-Related-Variations-in-Comorbidities
https://diabetesjournals.org/diabetes/article/67/Supplement_1/2395-PUB/57245/Age-and-Gender-Related-Variations-in-Comorbidities
https://diabetesjournals.org/diabetes/article/67/Supplement_1/2395-PUB/57245/Age-and-Gender-Related-Variations-in-Comorbidities
https://pubmed.ncbi.nlm.nih.gov/28841665/
https://idf.org/about-diabetes/diabetes-facts-figures/
https://pubmed.ncbi.nlm.nih.gov/23712250/
https://pubmed.ncbi.nlm.nih.gov/23712250/
https://pubmed.ncbi.nlm.nih.gov/23712250/
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-10-128
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-10-128
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-10-128
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-10-128
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3292541/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3292541/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3292541/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3292541/
https://pubmed.ncbi.nlm.nih.gov/26986190/
https://pubmed.ncbi.nlm.nih.gov/26986190/
https://pubmed.ncbi.nlm.nih.gov/26986190/
https://pubmed.ncbi.nlm.nih.gov/26986190/
https://pubmed.ncbi.nlm.nih.gov/16505540/
https://pubmed.ncbi.nlm.nih.gov/16505540/
https://pubmed.ncbi.nlm.nih.gov/11088090/
https://pubmed.ncbi.nlm.nih.gov/11088090/
https://pubmed.ncbi.nlm.nih.gov/11088090/
https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-021-01454-4
https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-021-01454-4
https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-021-01454-4
https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-021-01454-4
https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-021-01454-4
https://pubmed.ncbi.nlm.nih.gov/27743230/
https://pubmed.ncbi.nlm.nih.gov/27743230/
https://pubmed.ncbi.nlm.nih.gov/27743230/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8149283/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8149283/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8149283/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8149283/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8149283/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8149283/
https://pubmed.ncbi.nlm.nih.gov/28679322/
https://pubmed.ncbi.nlm.nih.gov/28679322/
https://pubmed.ncbi.nlm.nih.gov/28679322/
https://pubmed.ncbi.nlm.nih.gov/28679322/
https://pubmed.ncbi.nlm.nih.gov/33414143/
https://pubmed.ncbi.nlm.nih.gov/33414143/
https://pubmed.ncbi.nlm.nih.gov/33414143/
https://pubmed.ncbi.nlm.nih.gov/33414143/
https://pubmed.ncbi.nlm.nih.gov/33414143/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8666513/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8666513/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8666513/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8666513/
https://pubmed.ncbi.nlm.nih.gov/33838664/
https://pubmed.ncbi.nlm.nih.gov/33838664/
https://pubmed.ncbi.nlm.nih.gov/33838664/
https://pubmed.ncbi.nlm.nih.gov/33838664/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7335849/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7335849/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7335849/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7335849/
https://pubmed.ncbi.nlm.nih.gov/33062709/
https://pubmed.ncbi.nlm.nih.gov/33062709/
https://pubmed.ncbi.nlm.nih.gov/33062709/
https://pubmed.ncbi.nlm.nih.gov/33062709/


ISSN: 2377-3634DOI: 10.23937/2377-3634/1410184

Girma et al. Int J Diabetes Clin Res 2024, 11:184 • Page 11 of 11 •

58.	Mata-Cases M, Franch-Nadal J, Real J, Cedenilla M, 
Mauricio D (2019) Prevalence and coprevalence of chronic 
comorbid conditions in patients with type 2 diabetes in 
Catalonia: A population-based cross-sectional study. BMJ 
Open 9: e031281.

59.	Kayode O, Odukoya O, Odeniyi I, Olopade O, Fasanmade 
O (2019) Pattern of complications and comorbidities among 
diabetic patients in a tertiary healthcare center in Nigeria. J 
Clin Sci 12: 29.

60.	Tinetti ME, Fried TR, Boyd CM (2012) Designing health care 
for the most common chronic condition--multimorbidity. 
JAMA 307: 2493-2494.

61.	Gazzaz ZJ, Iftikhar R, Jameel T, Baig M, Murad MA (2020) 
Association of dyslipidemia and comorbidities with risk 
factors among diabetic patients: A retrospective analysis. 
Diabetes Metab Syndr Obes Targets Ther 13: 935-941.

62.	Safieddine B, Sperlich S, Epping J, Lange K, Geyer S 
(2021) Development of comorbidities in type 2 diabetes 
between 2005 and 2017 using German claims data. Sci 
Rep 11: 11149.

63.	Semba RD, Nicklett EJ, Ferrucci L (2010) Does accumulation 
of advanced glycation end products contribute to the aging 
phenotype? J Gerontol A Biol Sci Med Sci 65: 963-975.

64.	Tallon EM, Redondo MJ, Shyu CR, Liu D, Boles K, et al. 
(2022) Contrast pattern mining with the T1D exchange 
clinic registry reveals complex phenotypic factors and 
comorbidity patterns associated with familial versus 
sporadic type 1 diabetes. Diabetes Care 45: e56-e59.

65.	Wang Y, Zhao L, Zhang J, Wu Y, Zhang R, et al. (2019) 
Implications of a family history of diabetes and rapid egfr 
decline in patients with type 2 diabetes and biopsy-proven 
diabetic kidney disease. Front Endocrinol 10: 855.

66.	Wolfsdorf JI, Glaser N, Agus M, Fritsch M, Hanas R, et al. 
(2018) ISPAD Clinical Practice Consensus Guidelines 2018: 
Diabetic ketoacidosis and the hyperglycemic hyperosmolar 
state. Pediatr Diabetes. 27: 155-177.

67.	Silva-Tinoco R, González-Cantú A, De La Torre-Saldaña V, 
Guzmán-Olvera E, Cuatecontzi-Xochitiotzi T, et al. (2021) 
Effect in self-care behaviour and difficulties in coping 
with diabetes during the COVID-19 pandemic. Rev Mex 
Endocrinol Metab Nutr 8: 4564.

68.	Bohn B, Herbst A, Pfeifer M, Krakow D, Zimny S, et al. 
(2015) Impact of physical activity on glycemic control and 
prevalence of cardiovascular risk factors in adults with type 
1 diabetes: A cross-sectional multicenter study of 18,028 
patients. Diabetes Care 38: 1536-1543.

69.	Boulé NG, Haddad E, Kenny GP, Wells GA, Sigal RJ (2001) 
Effects of exercise on glycemic control and body mass 
in type 2 diabetes mellitus: A meta-analysis of controlled 
clinical trials. JAMA 286: 1218-1227.

morbidity among type 2 diabetics attending urban primary 
healthcare centers at Bhubaneswar (India). Marengoni A, 
editor. PLoS One 12: e0181661.

45.	Bansode B, Prasad JB (2022) Burden of comorbidities 
among diabetic patients in Latur, India. Clin Epidemiol Glob 
Health 13: 100957.

46.	Ohsugi M, Eiki J-I, Iglay K, Tetsuka J, Tokita S, et al. (2021) 
Comorbidities and complications in Japanese patients 
with type 2 diabetes mellitus: Retrospective analyses 
of J-DREAMS, an advanced electronic medical records 
database. Diabetes Res Clin Pract 178: 108845.

47.	Akın S, Bölük C (2020) Prevalence of comorbidities in 
patients with type-2 diabetes mellitus. Prim Care Diabetes 
14: 431-434.

48.	Google Map of Addis Ababa - Nations Online Project.

49.	What is the Capital of Ethiopia? World Atlas.

50.	Selam MN, Bayisa R, Ababu A, Abdella M, Diriba E, et 
al. (2021) Adequacy of alcohol-based handrub solution 
production practice in response to COVID-19 in public 
hospitals found in Addis Ababa, Ethiopia: A multicentered 
cross-sectional study. J Pharm Policy Pract 14: 39.

51.	Pati S, Hussain MA, Swain S, Salisbury C, Metsemakers 
JFM, et al. (2016) Development and validation of a 
questionnaire to assess multimorbidity in primary care: An 
Indian Experience. Biomed Res Int 2016: 6582487.

52.	Toobert DJ, Hampson SE, Glasgow RE (2000) The 
summary of diabetes self-care activities measure: Results 
from 7 studies and a revised scale. Diabetes Care 23: 943-
950.

53.	Kangwagye P, Bright LW, Atukunda G, Basaza R, Bajunirwe 
F (2023) Utilization of health insurance by patients with 
diabetes or hypertension in urban hospitals in Mbarara, 
Uganda. PLOS Glob Public Health 3: e0000501.

54.	Leng H, Li S, Zhao H, Song Y, Yuan Q (2020) Planning for 
supportive green spaces in the winter city of China: Linking 
exercise of elderly residents and exercise prescription for 
cardiovascular health. Int J Environ Res Public Health 17: 
5762.

55.	Teo SHJ, Sew S, Backman C, Forwell S, Lee WK, et al. 
(2011) Health of people with spinal cord injury in Singapore: 
implications for rehabilitation planning and implementation. 
Disabil Rehabil 33: 1460-1474.

56.	Wilson D, Wakefield M, Owen N, Roberts L (1992) 
Characteristics of heavy smokers. Prev Med 21: 311-319.

57.	Purnell JQ (2023) Definitions, Classification, and 
Epidemiology of Obesity. In: Feingold KR, Anawalt B, 
Blackman MR, Boyce A, Chrousos G, et al. Endotext. 
South Dartmouth (MA): MDText.com, Inc.

https://doi.org/10.23937/2377-3634/1410184
https://pubmed.ncbi.nlm.nih.gov/31662386/
https://pubmed.ncbi.nlm.nih.gov/31662386/
https://pubmed.ncbi.nlm.nih.gov/31662386/
https://pubmed.ncbi.nlm.nih.gov/31662386/
https://pubmed.ncbi.nlm.nih.gov/31662386/
https://api-ir.unilag.edu.ng/server/api/core/bitstreams/8c7b0132-1b25-41b8-936b-f36bf038a4cc/content
https://api-ir.unilag.edu.ng/server/api/core/bitstreams/8c7b0132-1b25-41b8-936b-f36bf038a4cc/content
https://api-ir.unilag.edu.ng/server/api/core/bitstreams/8c7b0132-1b25-41b8-936b-f36bf038a4cc/content
https://api-ir.unilag.edu.ng/server/api/core/bitstreams/8c7b0132-1b25-41b8-936b-f36bf038a4cc/content
https://pubmed.ncbi.nlm.nih.gov/22797447/
https://pubmed.ncbi.nlm.nih.gov/22797447/
https://pubmed.ncbi.nlm.nih.gov/22797447/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7125330/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7125330/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7125330/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7125330/
https://pubmed.ncbi.nlm.nih.gov/34045564/
https://pubmed.ncbi.nlm.nih.gov/34045564/
https://pubmed.ncbi.nlm.nih.gov/34045564/
https://pubmed.ncbi.nlm.nih.gov/34045564/
https://pubmed.ncbi.nlm.nih.gov/20478906/
https://pubmed.ncbi.nlm.nih.gov/20478906/
https://pubmed.ncbi.nlm.nih.gov/20478906/
https://pubmed.ncbi.nlm.nih.gov/35045157/
https://pubmed.ncbi.nlm.nih.gov/35045157/
https://pubmed.ncbi.nlm.nih.gov/35045157/
https://pubmed.ncbi.nlm.nih.gov/35045157/
https://pubmed.ncbi.nlm.nih.gov/35045157/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923196/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923196/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923196/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923196/
https://pubmed.ncbi.nlm.nih.gov/29900641/
https://pubmed.ncbi.nlm.nih.gov/29900641/
https://pubmed.ncbi.nlm.nih.gov/29900641/
https://pubmed.ncbi.nlm.nih.gov/29900641/
https://www.revistadeendocrinologia.com/frame_esp.php?id=208
https://www.revistadeendocrinologia.com/frame_esp.php?id=208
https://www.revistadeendocrinologia.com/frame_esp.php?id=208
https://www.revistadeendocrinologia.com/frame_esp.php?id=208
https://www.revistadeendocrinologia.com/frame_esp.php?id=208
https://pubmed.ncbi.nlm.nih.gov/26015557/
https://pubmed.ncbi.nlm.nih.gov/26015557/
https://pubmed.ncbi.nlm.nih.gov/26015557/
https://pubmed.ncbi.nlm.nih.gov/26015557/
https://pubmed.ncbi.nlm.nih.gov/26015557/
https://pubmed.ncbi.nlm.nih.gov/11559268/
https://pubmed.ncbi.nlm.nih.gov/11559268/
https://pubmed.ncbi.nlm.nih.gov/11559268/
https://pubmed.ncbi.nlm.nih.gov/11559268/
https://pubmed.ncbi.nlm.nih.gov/28841665/
https://pubmed.ncbi.nlm.nih.gov/28841665/
https://pubmed.ncbi.nlm.nih.gov/28841665/
https://www.sciencedirect.com/science/article/pii/S2213398421002657
https://www.sciencedirect.com/science/article/pii/S2213398421002657
https://www.sciencedirect.com/science/article/pii/S2213398421002657
https://pubmed.ncbi.nlm.nih.gov/33933501/
https://pubmed.ncbi.nlm.nih.gov/33933501/
https://pubmed.ncbi.nlm.nih.gov/33933501/
https://pubmed.ncbi.nlm.nih.gov/33933501/
https://pubmed.ncbi.nlm.nih.gov/33933501/
https://pubmed.ncbi.nlm.nih.gov/31902582/
https://pubmed.ncbi.nlm.nih.gov/31902582/
https://pubmed.ncbi.nlm.nih.gov/31902582/
https://www.nationsonline.org/oneworld/map/google_map_Addis_Ababa.htm
https://www.worldatlas.com/articles/what-is-the-capital-of-ethiopia.html
https://pubmed.ncbi.nlm.nih.gov/33934722/
https://pubmed.ncbi.nlm.nih.gov/33934722/
https://pubmed.ncbi.nlm.nih.gov/33934722/
https://pubmed.ncbi.nlm.nih.gov/33934722/
https://pubmed.ncbi.nlm.nih.gov/33934722/
https://pubmed.ncbi.nlm.nih.gov/26966687/
https://pubmed.ncbi.nlm.nih.gov/26966687/
https://pubmed.ncbi.nlm.nih.gov/26966687/
https://pubmed.ncbi.nlm.nih.gov/26966687/
https://pubmed.ncbi.nlm.nih.gov/10895844/
https://pubmed.ncbi.nlm.nih.gov/10895844/
https://pubmed.ncbi.nlm.nih.gov/10895844/
https://pubmed.ncbi.nlm.nih.gov/10895844/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10266657/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10266657/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10266657/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10266657/
https://pubmed.ncbi.nlm.nih.gov/32784951/
https://pubmed.ncbi.nlm.nih.gov/32784951/
https://pubmed.ncbi.nlm.nih.gov/32784951/
https://pubmed.ncbi.nlm.nih.gov/32784951/
https://pubmed.ncbi.nlm.nih.gov/32784951/
https://pubmed.ncbi.nlm.nih.gov/21091048/
https://pubmed.ncbi.nlm.nih.gov/21091048/
https://pubmed.ncbi.nlm.nih.gov/21091048/
https://pubmed.ncbi.nlm.nih.gov/21091048/
https://pubmed.ncbi.nlm.nih.gov/1614993/
https://pubmed.ncbi.nlm.nih.gov/1614993/
https://www.ncbi.nlm.nih.gov/books/NBK279167/
https://www.ncbi.nlm.nih.gov/books/NBK279167/
https://www.ncbi.nlm.nih.gov/books/NBK279167/
https://www.ncbi.nlm.nih.gov/books/NBK279167/

	Title
	Corresponding author
	Abstract
	Keywords 
	Background of the Study 
	Materials and Methods 
	Study area  
	Study period 
	Study design 
	Source population 
	Study population 
	Sampling procedure 
	Data collection technique 
	Data process and analysis 

	Results
	Socio-demographic characteristics of respondents 
	Clinical characteristics of study participants 
	Lifestyle and behavioural factors among study participants 
	SDSCA score among the study participants 
	Utilization of health insurance of respondents 
	Prevalence of major comorbidities 
	Factors associated with major comorbidities 

	Discussion
	Conclusion and Recommendations 
	Conclusion
	Recommendations
	Healthcare professionals 
	Diabetic patients 
	The hospitals 
	Policy makers 
	Researchers

	Acknowledgments
	Data Availability 
	Author Contributions 
	Funding
	Declarations
	Consent for publication 
	Competing interests 

	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	References

