
Tassew et al. Int J Diabetes Clin Res 2023, 10:169

Volume 10 | Issue 2
DOI: 10.23937/2377-3634/1410169

ISSN: 2377-3634

International Journal of

Diabetes and Clinical Research
Open Access

• Page 1 of 9 •Tassew et al. Int J Diabetes Clin Res 2023, 10:169

Citation: Tassew WC, Birhan N, Zewdu Y (2023) Incidence and Predictors of Diabetic Retinopathy 
among Newly Diagnosed Type 2 Diabetic Patients at Chronic Follow-Up Clinic of University of 
Gondar Specialized Hospital: A Retrospective Follow-Up Study. Int J Diabetes Clin Res 10:169. doi.
org/10.23937/2377-3634/1410169
Accepted: May 08, 2023: Published: May 10, 2023
Copyright: © 2023 Tassew WC, et al. This is an open-access article distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.

Incidence and Predictors of Diabetic Retinopathy among 
Newly Diagnosed Type 2 Diabetic Patients at Chronic Follow-
Up Clinic of University of Gondar Specialized Hospital: A 
Retrospective Follow-Up Study
Worku Chekol Tassew1*, Nigussie Birhan2 and Yemataw Zewdu3

1Department of Medical Nursing, Teda Health Sciences College, University of Gondar, Gondar, Ethiopia
2Departments of Community Health Nursing, School of Nursing, College of Medicine and Health Sciences, University of 
Gondar, Gondar, Ethiopia
3Departments of Emergency and Critical Care Nursing, School of Nursing, College of Medicine and Health Sciences, 
University of Gondar, Gondar, Ethiopia

*Corresponding author: Worku Chekol Tassew, Department of Medical Nursing, Teda Health Sciences College, University 
of Gondar, Gondar, Ethiopia

Abstract
Background: Diabetic retinopathy is a complication of type 
2 diabetes resulting from long-term accumulated damage 
to retinal blood vessels and one of the life-threatening 
complications and is the most common cause of acquired 
blindness in adults and it affects 93 million people 
worldwide. DR is the principal cause of blindness in adults 
of working age and responsible for a worsening in quality 
of life despite preventable and treatable causes. To date, 
most of the epidemiological research on DR in Ethiopia has 
been limited to prevalence estimates from cross-sectional 
studies. This study determined the incidence of retinopathy 
and its predictors among type 2 diabetic patients

Methods: Hospital-based retrospective follow-up study 
was conducted among 420 adults with newly diagnosed 
type 2 diabetic patients from January 1, 2014, to December 
31, 2019. Data were extracted from medical records and 
entered into Epi info version7.2.2.6and exported to Stata 14 
for analysis. Bivariable and multivariable Cox proportional 
hazard model were used to identify predictors of diabetic 
retinopathy. In a multivariable analysis variable having a 
p-value < 0.05 in the Cox; PH model was considered as 
predictors of diabetic retinopathy.

Results: Overall, 19.5% (95% CI; 16.2-23.8) of the study 
population developed diabetic retinopathy, with a median 

survival time of 30.4 months. Congestive heart failure [AHR: 
2.53 (95% CI; 1.49, 4.29)], chronic kidney disease [AHR: 
5.02(95% CI; 2.73, 9.26)], hypertension [AHR: 2.07(95% 
CI; 1.17, 2.89)], and HBA1c [AHR: 10.5 (95% CI; 5.6, 19.6)] 
were found to be predictors of diabetic retinopathy.

Conclusion and recommendation: The incidence of 
diabetic retinopathy among type 2 diabetes patients was 
high in this study area. Especial emphasis should be given 
for patients with heart failure, chronic kidney disease, high 
baseline BP (> 140/90 mmHg) and high baseline HBA1c 
(≥ 7%).
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control, type 2 diabetes mellitus (T2DM), blood pressure 
(BP), elevated cholesterol level and long duration of 
diabetes since diagnosis [17,18].

In developed countries DR is the principal cause of 
blindness in adults of working age and is responsible for 
a worsening in quality of life and it is one of the leading 
causes of blindness in the working age population 
with devastating consequences, despite being possibly 
preventable and treatable causes [18-20].

Some articles in Ethiopia indicated that the Incidence 
of DR among type 2 diabetic patients is increasing and 
the causes of DR are different in different settings. 
Despite its burden and variability of causes across 
studies, there is limited data related to the proposed 
study in the study area that explore potential risk factors 
of DR to apply evidence-based interventions for type 2 
DM patients.

To date, most of the epidemiological research on DR 
in eastern Africa including Ethiopia has been limited to 
prevalence estimates from cross-sectional studies. This 
study determined the incidence of retinopathy and its 
predictors among type 2 diabetic patients at chronic 
follow-up clinic of University of Gondar Comprehensive 
Specialized Hospital.

In Ethiopia, individuals having type 2 DM and its 
long-term impact specially DR is the major causes of 
morbidity besides to its economic crisis and social 
stigma. Quantifying the burden of the disease and 
early detection of the risk factors is paramount in the 
prevention of DR results reduction dependency and 
social stigma. Literature sources that showed factors 
exacerbating DR were too limited. Therefore, exploring 
other potential risk factors and prevention of DR would 
be imperative.

In Ethiopia, evidences on incidence and causes of DR 
are lacking. This effort tried to estimate the incidence 
and causes of DR among diabetics at University of 
Gondar Comprehensive Specialized Hospital.

Also, the results of this study provide information 
for health care providers, health institutions, health 
administrative offices, and policymakers to maximize 
efforts on the prevention and risk minimization of DR 
in type 2 DM patients and death due to complications 
through strict follow-up and regular monitoring of their 
health conditions.

Methods

Study design
Hospital-based retrospective follow-up study was 

conducted at chronic follow-up clinic of University of 
Gondar Comprehensive Specialized Hospital, Northwest 
Ethiopia among newly diagnosed type 2 diabetic 
patients who are enrolled between January 1, 2014, and 
December 31, 2019.

Background
Diabetes mellitus (DM) is defined as metabolic 

disease presented with the chronic raising of blood 
glucose with the disorder of carbohydrate, fat, 
and protein metabolism due to problems in insulin 
production, insulin function, or both [1,2].

The overall worldwide magnitude of diabetes in 
2019 was estimated to be 9.3% (463 million individuals), 
rising to 10.2% (578 million individuals) by 2030 and 
10.9% (700 million) by 2045 in adults aged 20-79 years 
[3]. A systematic review done in 2018 showed that the 
magnitude of type 2 DM in Africa estimated to be 4.83% 
[4]. Studies conducted in Ethiopia showed that the 
magnitude of type 2 DM in Ethiopia was found to be 5.3% 
and complications associated with increasing type 2 DM 
burden are the major causes of morbidity and pre-mature 
mortality with the consequence of negative economic 
impact resulted in public health challenge [5-7].

Diabetic retinopathy (DR) is a complication of type 2 
diabetes resulting from long-term accumulated damage 
to retinal blood vessels and one of the life-threatening 
complications and is the most common cause of 
blindness in adults [8,9]. DR is characterized by signs of 
retinal ischemia (retinal microvascular abnormalities, 
microaneurysms, hemorrhages, cotton wool spots, 
and neovascularization) and/or signs of increased 
retinal vascular permeability and It particularly affects 
patients with type 2 diabetes (T2DM) whose vision may 
be threatened by diabetic macular edema (DMO) [10]. 
The epidemic raised in diabetes poses significant public 
health and socioeconomic challenges through diabetic 
complications, of which diabetic retinopathy (DR) or 
damage to the small blood vessel of retina is the most 
common and feared diabetic complication that result in 
blindness [11].

There are 93 million people are living with DR globally 
[12]. Studies done across many countries indicated that 
the burden of DR was geographically heterogeneous, 
including in low and middle-income countries [13].

According to a systematic review, DR affects 30.2-
31.6% of diabetes patients in Africa, Specifically; the 
incidence of DR is increasing rapidly in Sub-Saharan 
Africa countries imposing a huge economic burden on 
these countries [13-15].

Several studies in Ethiopia have shown that the 
presence and severity of complications related to DR 
are steadily increasing cause of premature death and 
disability [15,16]. In a retrospective follow up study 
conducted at Tikur Anbesa Hospital, Ethiopia, the 
incidence rate of diabetes retinopathy was 2.65 (95% CI 
2.54, 4.05) per 1000 person-years observation [15].

Many studies suggested that the predictors of DR 
among type 2 DM patients are old age, male sex, high 
body mass index (BMI), hypertension, poor glycemic 
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Hypertension: Hypertension was defined as an 
average systolic/diastolic blood pressure of 140/90 
mmHg or higher taken on two or more separate days 
and the measurement was taken from record review 
[23].

Glycemic control level: It was good glycemic control 
when fast blood sugar (FBS) was below 130 mg/dL and 
above indicated value was regarded as poor [24].

Data collection procedures and data quality 
control

Data of cohorts was extracted from medical record 
by using pre-tested structured checklist which was 
taken from previous studies. The checklist contains 
socio-demographic, baseline clinical and treatment-
related factors. Forms used for laboratory requests, 
follow-up card, DM registration logbook, and patient 
cards were reviewed. After taking medical record 
number of diabetic patients from chronic care follow-up 
clinic, the patient folder was drawn from card room. The 
record reviews were done by two Bachelor of Science 
(BSc) nurses and facilitated by principal investigators. 
Training was given for data extractors before extraction; 
pre-test was done on 5% of patients. To prevent 
recollection of data, a commonly agreed code by data 
collectors was given after reviewing and collecting data 
from each patient’s chart. The outcome of each patient 
was dichotomized as censored or develops DR. For data 
quality, the data collection checklist was pre-tested 
to check the completeness of data items on 5% [20] 
patient charts before the actual data collection. Two-day 
training was given for data collectors for the description 
of the questionnaire and the way they collect data from 
the patient chart. Each component of the checklist was 
discussed clearly for data collectors. The data collection 
process was monitored closely by the supervisor. Finally, 
the completeness of the checklist was checked.

Data processing and analysis
After the data checked for its consistency and 

completeness, it was coded and entered into Epi info 
version 7.2.2.6 by the principal investigator and was 
exported to Stata 14 for analysis. A statistical summary 
was used to describe socio-demographic, clinical, 
and treatment-related variables of the study. The 
occurrence of DR Incidence was calculated and the rate 
was calculated for the study period. Incidence rate was 
calculated by dividing the numbers of new DR cases 
occurring during the follow-up period to total person-
time observation and expressed as per 1000 person-
year observation. Log-rank test and Kaplan Meier curve 
were used to compare different categories of survival 
probability.

PH assumption was checked graphically and 
with Schoenfeld residual test (p-value = 0.2042) and 
Goodness of fit of the model was assessed by using the 

Study area and period
The study was conducted at chronic follow-up clinic 

of University of Gondar Comprehensive Specialized 
Hospital, Northwest, which is found in Gondar 
town. Gondar town is located in North Gondar zone 
of Amhara Nation Regional State. Gondar town is 
located 738 km from Addis Ababa, the capital city of 
Ethiopia, and 113 km from Bahir Dar, the capital city 
of Amhara Nation Regional State. University of Gondar 
is one of Ethiopia’s main medical universities, and 
its comprehensive specialized hospital is one of the 
major teaching hospitals in the country. It is a referral 
center for specialized medical care for the entire region 
of Northwest Ethiopia. Gondar is one of the centers 
where there has been a sustained development of 
infrastructure to manage chronic diseases (diabetes, 
hypertension, cardiac diseases, etc.) in a way that 
effectively includes both urban and rural dwellers, 
through a network of urban and rural clinics centered 
on Gondar University Hospital). Diabetes care service 
is part of the chronic disease management program; 
routine diabetes care has been supervised by the same 
care team at both the central and rural clinics for more 
than 20 years. The hospital gives different inpatient and 
outpatient services, including chronic clinic follow up. 
Around 24,552 patients have chronic disease follow-up 
per year and the hospital has to provide DM follow up 
service for around 8800 DM patients who come from 
different areas, and from this figure around 5000 are 
adult type 2 DM adults aged 18 years and above. The 
study was conducted from October 15-Nov. 15, 2021, 
among adult with newly diagnosed type 2 diabetes 
patients.

Operational definitions
Diabetic retinopathy: Diabetic retinopathy was 

defined as a micro vascular complication of diabetes 
that was evaluated by clinical examination or indirect 
ophthalmoscopy by ophthalmologists and classified as 
present (yes) or absent (no) from the charts based on 
ophthalmologist decision [21].

Time to DR: Time to DR was the time gap in years 
between diagnoses of diabetes mellitus and first 
episode of DR [21].

Censored: Patients, who did not experience DR 
until the end of the study, who died or lost to follow 
up before experiencing DRI within the study period [21].

Event: The occurrence of DR from type 2 DM patients 
during the follow-up period [21].

Body mass index: Body mass index was defined 
as physiologic factors that measured in weight in 
kilograms per square meter of height (kg/m2) and was 
subdivided as low (low < 18.5 kg/m2, normal (18.5-24.9 
kg/m2) and high (≥ 25 kg/m2) according to World Health 
Organization criteria [22].
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Cox-Snell residual technique. After applying bivariable 
analysis, those variables with p-value < 0.2 were entered 
into the multivariable Cox proportional hazard model 
to identify predictors of DR. 95% confidence interval of 
hazard ratio was computed and variable having p-value 
< 0.05 in the multivariable Cox proportional hazards 
model was considered as independent predictors of DR.

Results

Baseline characteristics of study participants
From 403 reviewed patient charts, 400 were 

included in the analysis. Of these 60.25% were males. 
The median and standard deviation of the age of the 
study participants was 50.5 ± 13.3. Among the study 
participants 77.5% were married, more than half 
were urban dwellers and 18.25% were government 
employees. Regarding the clinical factors that were 
identified about 56.25% had a history of hypertension, 
about 25.75% had congestive heart failure, about 
17% had diabetic neuropathy, about 9.5% had chronic 
kidney disease. Regarding on treatment related factors 
about 46.75% of patients were taking Aspirin exposure 
and about 32.25% were exposed to Insulin medication 
(Table 1). A total of 400 patients were followed for 
1081.603 person-years. The median survival time of 
patients to experience the first episode of DR was 30.4 
months with a minimum & maximum of 0.0333 & 71.867 
months follow up, respectively. During the follow-up, a 
total of 78 patients developed DR. 19.5% (95% CI; 16.2-
23.8) developed DR. Overall, incidence density was 6 
per1000 person-year observations (Figure 1).

Predictors of diabetic retinopathy
In bivariable analysis variables having P-value < 0.2 

were entered in a multivariable Cox proportional hazards 
model to identify predictors of DR. The bivariable Cox 
regression analysis showed that congestive heart failure, 
chronic kidney disease, hypertension, stroke, aspirin 
exposure, diabetic neuropathy, HBA1c and uncontrolled 
DM were significant predictors of DR. However, after 
adjusting for confounders in multivariable analysis 
using Cox-regression model Congestive heart failure 
[AHR: 2.53(95%CI; 1.49, 4.29)], chronic kidney disease 
[AHR: 5.02 (95%CI; 2.73, 9.26)], hypertension[AHR: 
2.07(95%CI; 1.17, 2.890)], and HBA1c ≥ 7% [AHR: 10.5 
(95%CI; 5.6, 19.6)] were found to be predictors of DR 
among type 2 adult DM patients (Table 2 and Figure 2).

Log-rank test of equality of survival for the different 
categories of explanatory variables was done, and 
congestive heart failure, chronic kidney disease, 
hypertension, and HBA1c, were predictors of DR among 
type 2 diabetes patients.

Discussion
Diabetic retinopathy is a serious problem and the 

leading cause of morbidity and mortality among adults 

Table 1: Socio-demographic, clinical and laboratory and 
treatment factors of adults with newly diagnosed type 2 
diabetes patients at chronic follow-up clinic of University of 
Gondar Comprehensive Specialized Hospital, Northwest, 
Ethiopia, 2020 (n = 400).

Variable Category Frequency Percent (%)
Sex Male 241 60.25

Female 159 39.75

Age < 40 105 26.25

40-49 75 18.75

50-59 95 23.75

60-69 84 21.00

70-79 34 8.50

≥ 80 7 1.75

Marital status Single 27 6.75

Married 311 77.75

Divorced 22 5.50

Widowed 40 10.0

Residence Urban 231 57.75

Rural 169 42.25

Occupation Gov’t employee 73 18.25

Private work 90 22.50

Farmer 82 20.50

Unemployed 12 3.00

Housewife 95 23.75

Retired 40 10.0

Others 8 2.0

Hypertension Yes 225 56.25

No 175 43.75

Congestive 
heart failure 

Yes 103 25.75

No 297 74.25

Chronic kidney 
disease 

Yes 38 9.5

No 362 90.5

Stroke Yes 31 7.75

No 369 92.25

Diabetic 
neuropathy

Yes 68 17

No 332 83

Total 
cholesterol, 
mg/dl

< 200 284 71

≥ 200 116 29

Triglyceride, 
mg/d

< 150 284 71

≥ 150 116 29

LDL 
cholesterol, 
mg/dl

< 100 226 56.50

≥ 100 174 43.50

HDL 
cholesterol, 
mg/dl

< 40 154 38.5

≥ 40 246 61.5

Insulin 
exposure

Yes 129 32.25

No 271 67.75

Aspirin 
exposure

Yes 187 46.75

No 213 53.25

https://doi.org/10.23937/2377-3634/1410169
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Figure 1: Kaplan-Meier curve of DR-free survival probability among type 2 diabetes patients at chronic follow-up clinic of 
University of Gondar Comprehensive Specialized Hospital from January 1, 2014, to December 31, 2019.

*Independently significant predictors of DR at P-value < 0.05

Variables Survival status

Event Censored

CHR (95%CI) Adjusted 

AHR (95%CI) 
Hypertension

Yes 70 155 7.6 (3.66, 15.8) 2.07 (1.17, 2.89)*

No 8 167 1.00 1.00

Congestive heart failure 

Yes 49 54 6.06 (3.82, 9.62) 2.53 (1.49, 4.29)*

No 29 268 1.00 1.00

Chronic kidney disease 

Yes 30 8 8.87 (5.55, 14.2) 5.02 (2.73, 9.26)*

No 53 313 1.00 1.00

Stroke 

Yes 14 17 2.96 (1.65, 5.28) 1.32 (0.68, 2.56)

No 64 305 1.00 1.00

Diabetic neuropathy

Yes 42 26 7.23 (4.62, 11.33) 1.59 (0.89, 2.83) 

No 36 296 1.00 1.00

DM status

uncontrolled 39 74 2.67 (1.71, 4.16) 1.09 (0.62, 1.91)

controlled 39 248 1.00 1.00

HBA1c

≥ 7% 25 53 1.79 (7.54, 21.69) 10.5 (5.6, 19.9)*

< 7% 58 284 1.00 1.00

Aspirin

Yes 50 137 2.16 (1.36, 3.43) 1.06 (0.61, 1.84)

No 28 185 1.00 1.00

Table 2: Cox regression analysis of predictors of DR among cohorts of type 2 diabetes patients at chronic follow-up clinic of 
University of Gondar Comprehensive Specialized Hospital, from January 1, 2014, to December 31, 2019 (n = 400).

https://doi.org/10.23937/2377-3634/1410169
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DR was 47 cases per 1,000 persons, the variation could 
be due to longer duration of follow-up time duration 
(7 year follow-up study), sample size difference, and 
outcome ascertainment difference [16]. The result is 
lower than a Longitudinal follow-up study conducted in 
Arbaminch General Hospital; Gamo Gofa Zone, Ethiopia 
which revealed the Overall incidence of DR was ~36 
cases per 1000 patients per year, the possible reason 
for the discrepancy could be due to study design, and 
variation in duration of follow-up [28].

The result is higher than a prospective cohort study 
done in China revealed that the incidence density of 
diabetic retinopathy (DR) among type 2 diabetic patients 
was 1.81 cases per 1000 person-year, the discrepancy 
could be due to study design difference (prospective 
cohort study) and sample size difference [29].

The result is higher than a cohort study done in 
united states which shows the incidence found to 
be 7.2%, the discrepancy might be due to difference 
in demographic characteristics of study participants 
(include age > 21) and difference in early diagnosis and 
initiation of follow up of diabetic patients, good quality 
in health care systems and presence of strict monitoring 
of complications in united states may decrease the 
incidence of DR [30].

The finding of this study was higher than the findings 
of studies done Spain 8.07% (95% CI = 7.04-9.22), the 

with type 2 diabetes patients. This study investigated 
the incidence and predictors of diabetic retinopathy 
among type 2 DM patients at University of Gondar 
Comprehensive Specialized Hospital, Ethiopia. A total 
of four factors were identified as the predictors of DR 
in type 2 diabetes patients. These factors included 
hypertension, congestive heart failure, chronic kidney 
disease and HBA1c. The current study showed that the 
incidence of DR among type 2 diabetes patients was 
19.5% (95% CI; 16.2-23.8) with the median survival time 
of 30.4 months. The finding of this study was in line with 
a study conducted in Jimma University Medical Center, 
Southwest Ethiopia 20.15% [21], and in Tikur Anbesa 
Hospital, Ethiopia 18.57% [15].

However, the finding of this study revealed that the 
incidence was lower than in a study done in United 
Kingdom which shows the incidence to be 11.64 per 
1000 people and in Bangladesh the incidence found 
to be 50.6%, the discrepancy might be, due to the 
difference in demographic characteristics of study 
participants, and study setting [25,26]. The result is 
lower than a prospective follow-up study conducted in 
Spain indicated the incidence was 26.49%, the variation 
might be, due to difference in study design, sample size 
difference, the difference in median follow-up time 
duration, and socio-economic difference [27]. The result 
is lower than a retrospective follow up study conducted 
in South Africa which shows cumulative incidence of 

0
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Figure 2: Cox-Snell residuals for Cox- regression PH models of newly diagnosed type 2 diabetes Patients at chronic 
follow-up clinic of University of Gondar Comprehensive Specialized Hospital, from January 2014 to December 2019.
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Limitation
One of the major limitations of the current study 

is the absence of institutional and behavioral factors, 
which may underestimate the effects and individual 
variations in the development of diabetes retinopathy. 
Secondly Because of the retrospective nature of the 
study, some important complications of diabetes that 
had a significant association with DR, like chronic kidney 
disease were missed since we used chart review to 
obtain the data.

Strength
Extracted information’s were recorded in the past 

at the time when a patient came to the health facility, 
so the collected data were not depended on patient’s 
memory and it minimized recall bias.

Conclusion and Recommendation
In this retrospective follow-up study, findings showed 

that the incidence of diabetic retinopathy among type 2 
diabetes patients at chronic follow-up clinic of University 
of Gondar Comprehensive Specialized Hospital was 
high. Hypertension, congestive heart failure, chronic 
kidney disease, and HBA1c, were predictors of diabetic 
retinopathy among type 2 DM patients. In light of 
this finding, in addition to the routine care, especial 
emphasis should be given for patients with heart failure, 
chronic kidney disease, high baseline BP (> 140/90 
mmHg) and high baseline HBA1c (≥ 7%). Knowing and 
controlling these factors should be routinely examined, 
evaluated and recorded. It would be better if health 
professionals in the DM follow up clinics strive to reduce 
the incidence of DR through enhancing quality of care 
and patients’ self-care practice. They should provide 
eye evaluation service as recommended by the WHO 
at least twice annually for all diabetic patients. Even 
though the recommended follow up is different based 
on blood glucose control status it would be better if 
patients check their general assessment in each follow 
up especially related to ophthalmic conditions. Finally, 
prospective study is highly recommended to identify 
real life determinants of DR.

Ethical Approval and Consent
Ethical clearance and approval were obtained from 

the ethical review committee of the School of Nursing 
to behaving with the Institutional Review Board (IRB) 
of the University of Gondar. Upon this clearance, 
additional written permission to conduct the study on 
medical records of DM patients was obtained from the 
coordinator of chronic clinic follow-up of the University 
of Gondar Comprehensive Specialized Hospital. 
Confidentiality of information was maintained through 
refrain from the recording of the patient’s name of 
the used chart and keeping data anonymous. The 
information didn’t use other than the study purpose.

variation might be, due to the presence of quality of 
care delivered for type 2 DM patients in Spain might 
contribute for a lower incidence of DR, the difference 
in study design (prospective follow up study) and the 
difference in contextual differences between the two 
countries [31].

This study assessed the risk of diabetic retinopathy 
related to socio-demographic, clinical and laboratory, 
and treatment related characteristics of the patients 
based on the records taken from their medical follow-
up chart. Factors hypertension, congestive heart 
failure, HBA1c, and chronic kidney disease were found 
to be significant predictors of diabetic retinopathy. 
In this study, we have found that hypertension was 
independently associated with DR. Patients with 
hypertension had 2.07 times higher risk to develop DR 
than patients without hypertension [AHR: 2.07 (95%CI; 
1.17, 2.89)] after adjusting of multiple confounders. 
The finding was consistent with studies conducted in 
Taiwan [32], Dessie, Ethiopia [24], Jimma University 
Medical Center, Southwest Ethiopia [21], and China 
[29]. This might be because in hypertension case the 
renin-angiotensin system was activated by chronic 
hyperglycemia, and then the vitreous fluid level of 
Angiotensin II (AII) was elevated in patients with PDR 
and diabetic macular edema. AII increased vascular 
permeability and promoted neovascularization finally 
leads to DR [33].

This study found that the expected hazard ratio of 
diabetic retinopathy was 2.53 times higher in patients 
with congestive heart failure among type 2 DM patients 
than in patients without congestive heart failure while 
keeping other covariates constant[AHR: 2.53 (95%CI; 
1.49, 4.29)]. This might be associated with congestive 
heart failure among diabetes patients face for the 
presence of microangiopathy in the heart was reported 
to show thickening of the capillary basement membrane, 
microvascular spasm, and capillary microaneurysms 
resulting in retinal hemorrhage [34]. This study found 
that patients with chronic kidney disease were 5.02 
times at risk of developing DR among type 2 DM 
patients than patients without chronic kidney disease 
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to Retinal pathologic features are associated with 
inflammatory processes in CKD there are inflammatory 
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retinal basement membrane causing DR [35]. In this 
study, patients with HBA1c ≥ 7% were 10.5 times at 
higher risk of developing DR among patients with HBA1c 
< 7% [AHR: 10.5(95%CI; 5.60, 19.9)]. This finding was in 
concordance with studies done in China [29], and Madrid 
(Spain) [31]. This might be due to T2D patients who had 
abnormal level of HbA1c are more frequently prone for 
hypertension and other micro vascular complications 
including increase the incidence of DR [36].

https://doi.org/10.23937/2377-3634/1410169


ISSN: 2377-3634DOI: 10.23937/2377-3634/1410169

Tassew et al. Int J Diabetes Clin Res 2023, 10:169 • Page 8 of 9 •

14. Burgess P, MacCormick I, Harding S, Bastawrous A, Beare 
N, et al. (2013) Epidemiology of diabetic retinopathy and 
maculopathy in Africa: A systematic review. Diabet Med 30: 
399-412.

15. Azeze TK, Sisay MM, Zeleke EG (2018) Incidence of 
diabetes retinopathy and determinants of time to diabetes 
retinopathy among diabetes patients at Tikur Anbessa 
Hospital, Ethiopia: A retrospective follow up study. BMC 
Research Notes 11: 1-6.

16. Thomas RL, Distiller L, Luzio S, Melville V, Chowdhury 
SR, et al. (2015) Incidence and progression of diabetic 
retinopathy within a private diabetes mellitus clinic in South 
Africa. J Endocrinology, Metabolism and Diabetes of South 
Africa 20: 127-133.

17. Hletala K, Harjutsalo V, Forsblom C, Groop P-H, Group FS 
(2010) Age at onset and the risk of proliferative retinopathy 
in type 1 diabetes. Diabetes Care 33: 1315-1319.

18. Tseng S-T, Chou S-T, Low B-H, Su F-L (2015) Risk factors 
associated with diabetic retinopathy onset and progression 
in diabetes patients: A Taiwanese cohort study. Int J Clin 
Exp Med 8: 21507-21515.

19. Pezzullo L, Streatfeild J, Simkiss P, Shickle D (2018) The 
economic impact of sight loss and blindness in the UK adult 
population. BMC Health Serv Res 18: 63.

20. Bunce C, Wormald R (2006) Leading causes of certification 
for blindness and partial sight in England & Wales. BMC 
Public Health 6: 58.

21. Debele GR, Kanfe SG, Weldesenbet AB, Ayana GM, Jifar 
WW, et al. (2021) Incidence of diabetic retinopathy and 
its predictors among newly diagnosed type 1 and type 2 
diabetic patients: A retrospective follow-up study at tertiary 
health-care setting of Ethiopia. Diabetes Metab Syndr Obes 
14: 1305-1313.

22. Status WP (1995) The use and interpretation of 
anthropometry. WHO Technical Report Series, 854.

23. World Health Organization (2017) Noncommunicable 
disease education manual for primary health care 
professionals and patients.

24. Seid MA, Akalu Y, Gela YY, Belsti Y, Diress M, et al. (2021) 
Microvascular complications and its predictors among 
type 2 diabetes mellitus patients at Dessie town hospitals, 
Ethiopia. Diabetology & Metabolic Syndrome 13: 86.

25. Thomas RL, Dunstan F, Luzio SD, Chowdury SR, Hale SL, 
et al. (2012) Incidence of diabetic retinopathy in people with 
type 2 diabetes mellitus attending the Diabetic Retinopathy 
Screening Service for Wales: Retrospective analysis. BMJ 
344: e874.

26. Ahmed KR, Karim MN, Bhowmik B, Habib SH, Bukht MS, et 
al. (2012) Incidence of diabetic retinopathy in Bangladesh: 
A 15-year follow-up study. J Diabetes 4: 386-391.

27. Romero-Aroca P, Navarro-Gil R, Valls-Mateu A, Sagarra-
Alamo R, Moreno-Ribas A, et al. (2017) Differences in 
incidence of diabetic retinopathy between type 1 and 
2 diabetes mellitus: A nine-year follow-up study. Br J 
Ophthalmol 101: 1346-1351.

28. Chisha Y, Terefe W, Assefa H (2017) Incidence and 
factors associated with diabetic retinopathy among diabetic 
patients at arbaminch general hospital, gamo gofa Zone 
(longitudinal follow up data analysis). J Diabetol 8: 1-6.

29. Liu L, Wu J, Yue S, Geng J, Lian J, et al. (2015) Incidence 
density and risk factors of diabetic retinopathy within type 2 
diabetes: A five-year cohort study in China (report 1). Int J 
Environ Res Public Health 12: 7899-7909.

Acknowledgments
Our gratitude goes to the University of Gondar, 

College of Health and Medical Sciences for all necessary 
services and we appreciate the support from the 
hospital's administrations and data collector.

Funding
There is no funding to report.

Disclosure
The authors declare no competing of interest.

References
1. World Health Organization (2019) Classification of diabetes 

mellitus.

2. Alberti KGMM, Zimmet PZ (2012) Definition, diagnosis and 
classification of diabetes mellitus and its complications. 
Part 2: Diagnosis and classification of diabetes mellitus. 
Provisional report of a WHO consultation. Diabet Med 15: 
539-553.

3. Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga 
S, et al. (2019) Global and regional diabetes prevalence 
estimates for 2019 and projections for 2030 and 2045: 
Results from the International Diabetes Federation Diabetes 
Atlas. Diabetes Res Clin Pract 157: 107843.

4. Asmelash D, Asmelash Y (2019) The burden of undiagnosed 
diabetes mellitus in adult African population: A Systematic 
review and meta-analysis. J Diabetes Res 2019: 4134937.

5. Bishu KG, Jenkins C, Yebyo HG, Atsbha M, Wubayehu T, 
et al. (2019) Diabetes in Ethiopia: A systematic review of 
prevalence, risk factors, complications, and cost. Obesity 
Medicine 2019: 100132.

6. Abebe SM, Berhane Y, Worku A, Alemu S (2013) Increasing 
trends of diabetes mellitus and body weight: A ten year 
observation at gondar university teaching referral hospital, 
Northwest Ethiopia. PLoS One 8: e60081.

7. Misganaw A, Mariam DH, Ali A, Araya T (2014) 
Epidemiology of major non-communicable diseases in 
Ethiopia: A systematic review. J Health Popul Nutr 32: 1-13.

8. Shibru T, Aga F, Boka A (2019) Prevalence of diabetic 
retinopathy and associated factors among type 2 diabetes 
patients at tikur anbessa hospital, Ethiopia. J Diabetes 
Metab 10: 1-6.

9. Bourne RR, Stevens GA, White RA, Smith JL, Flaxman SR, 
et al. (2013) Causes of vision loss worldwide, 1990-2010: 
A systematic analysis. Lancet Glob Health 1: e339-e349.

10. Ahmed RA, Khalil SN, Al-Qahtani MA (2016) Diabetic 
retinopathy and the associated risk factors in diabetes type 
2 patients in Abha, Saudi Arabia. J Family Community Med 
23: 18-24.

11. Namperumalsamy P (2008) Guidelines for the 
comprehensive management of diabetic retinopathy in 
India. Aravind Eye Care System, Madurai, India.

12. Yau JW, Rogers SL, Kawasaki R, Lamoureux EL, Kowalski 
JW, et al. (2012) Global prevalence and major risk factors 
of diabetic retinopathy. Diabetes Care 35: 556-564.

13. Hall V, Thomsen RW, Henriksen O, Lohse N (2011) 
Diabetes in Sub Saharan Africa 1999-2011: Epidemiology 
and public health implications. A systematic review. BMC 
Public Health 11: 564.

https://doi.org/10.23937/2377-3634/1410169
https://pubmed.ncbi.nlm.nih.gov/22817387/
https://pubmed.ncbi.nlm.nih.gov/22817387/
https://pubmed.ncbi.nlm.nih.gov/22817387/
https://pubmed.ncbi.nlm.nih.gov/22817387/
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3660-7
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3660-7
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3660-7
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3660-7
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3660-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2875446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2875446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2875446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4723944/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4723944/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4723944/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4723944/
https://pubmed.ncbi.nlm.nih.gov/29382329/
https://pubmed.ncbi.nlm.nih.gov/29382329/
https://pubmed.ncbi.nlm.nih.gov/29382329/
https://pubmed.ncbi.nlm.nih.gov/16524463/
https://pubmed.ncbi.nlm.nih.gov/16524463/
https://pubmed.ncbi.nlm.nih.gov/16524463/
https://pubmed.ncbi.nlm.nih.gov/33790598/
https://pubmed.ncbi.nlm.nih.gov/33790598/
https://pubmed.ncbi.nlm.nih.gov/33790598/
https://pubmed.ncbi.nlm.nih.gov/33790598/
https://pubmed.ncbi.nlm.nih.gov/33790598/
https://pubmed.ncbi.nlm.nih.gov/33790598/
https://www.who.int/publications/i/item/9789290617976
https://www.who.int/publications/i/item/9789290617976
https://www.who.int/publications/i/item/9789290617976
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-021-00704-w
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-021-00704-w
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-021-00704-w
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-021-00704-w
https://pubmed.ncbi.nlm.nih.gov/22362115/
https://pubmed.ncbi.nlm.nih.gov/22362115/
https://pubmed.ncbi.nlm.nih.gov/22362115/
https://pubmed.ncbi.nlm.nih.gov/22362115/
https://pubmed.ncbi.nlm.nih.gov/22362115/
https://pubmed.ncbi.nlm.nih.gov/22613259/
https://pubmed.ncbi.nlm.nih.gov/22613259/
https://pubmed.ncbi.nlm.nih.gov/22613259/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5629951/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5629951/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5629951/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5629951/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5629951/
https://journals.lww.com/jodb/Fulltext/2017/08010/Incidence_and_Factors_Associated_with_Diabetic.1.aspx
https://journals.lww.com/jodb/Fulltext/2017/08010/Incidence_and_Factors_Associated_with_Diabetic.1.aspx
https://journals.lww.com/jodb/Fulltext/2017/08010/Incidence_and_Factors_Associated_with_Diabetic.1.aspx
https://journals.lww.com/jodb/Fulltext/2017/08010/Incidence_and_Factors_Associated_with_Diabetic.1.aspx
https://pubmed.ncbi.nlm.nih.gov/26184262/
https://pubmed.ncbi.nlm.nih.gov/26184262/
https://pubmed.ncbi.nlm.nih.gov/26184262/
https://pubmed.ncbi.nlm.nih.gov/26184262/
https://www.who.int/publications/i/item/classification-of-diabetes-mellitus
https://www.who.int/publications/i/item/classification-of-diabetes-mellitus
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/31183383/
https://pubmed.ncbi.nlm.nih.gov/31183383/
https://pubmed.ncbi.nlm.nih.gov/31183383/
https://www.sciencedirect.com/science/article/abs/pii/S2451847619300521
https://www.sciencedirect.com/science/article/abs/pii/S2451847619300521
https://www.sciencedirect.com/science/article/abs/pii/S2451847619300521
https://www.sciencedirect.com/science/article/abs/pii/S2451847619300521
https://pubmed.ncbi.nlm.nih.gov/23536904/
https://pubmed.ncbi.nlm.nih.gov/23536904/
https://pubmed.ncbi.nlm.nih.gov/23536904/
https://pubmed.ncbi.nlm.nih.gov/23536904/
https://www.iomcworld.com/open-access/prevalence-of-diabetic-retinopathy-and-associated-factors-among-type-2-diabetes-patients-at-tikur-anbessa-hospital-ethio.pdf
https://www.iomcworld.com/open-access/prevalence-of-diabetic-retinopathy-and-associated-factors-among-type-2-diabetes-patients-at-tikur-anbessa-hospital-ethio.pdf
https://www.iomcworld.com/open-access/prevalence-of-diabetic-retinopathy-and-associated-factors-among-type-2-diabetes-patients-at-tikur-anbessa-hospital-ethio.pdf
https://www.iomcworld.com/open-access/prevalence-of-diabetic-retinopathy-and-associated-factors-among-type-2-diabetes-patients-at-tikur-anbessa-hospital-ethio.pdf
https://pubmed.ncbi.nlm.nih.gov/25104599/
https://pubmed.ncbi.nlm.nih.gov/25104599/
https://pubmed.ncbi.nlm.nih.gov/25104599/
https://pubmed.ncbi.nlm.nih.gov/26929725/
https://pubmed.ncbi.nlm.nih.gov/26929725/
https://pubmed.ncbi.nlm.nih.gov/26929725/
https://pubmed.ncbi.nlm.nih.gov/26929725/
https://pubmed.ncbi.nlm.nih.gov/22301125/
https://pubmed.ncbi.nlm.nih.gov/22301125/
https://pubmed.ncbi.nlm.nih.gov/22301125/
https://pubmed.ncbi.nlm.nih.gov/21756350/
https://pubmed.ncbi.nlm.nih.gov/21756350/
https://pubmed.ncbi.nlm.nih.gov/21756350/
https://pubmed.ncbi.nlm.nih.gov/21756350/


ISSN: 2377-3634DOI: 10.23937/2377-3634/1410169

Tassew et al. Int J Diabetes Clin Res 2023, 10:169 • Page 9 of 9 •

33. UK Prospective Diabetes Study Group (1998) Tight 
blood pressure control and risk of macrovascular and 
microvascular complications in type 2 diabetes: UKPDS 38. 
UK Prospective Diabetes Study Group. BMJ 317: 703-713.

34. Adameova A, Dhalla NS (2014) Role of microangiopathy in 
diabetic cardiomyopathy. Heart Failure Reviews 19: 25-33.

35. Grunwald JE, Alexander J, Ying G-S, Maguire M, Daniel 
E, et al. (2012) Retinopathy and chronic kidney disease in 
the Chronic Renal Insufficiency Cohort (CRIC) study. Arch 
Ophthalmol 130: 1136-1144.

36. Cho NH, Kim TH, Woo SJ, Park KH, Lim S, et al. (2013) 
Optimal HbA1c cutoff for detecting diabetic retinopathy. 
Acta Diabetol 50: 837-842.

30. Wang SY, Andrews CA, Herman WH, Gardner TW, Stein 
JD (2017) Incidence and risk factors for developing diabetic 
retinopathy among youths with type 1 or type 2 diabetes 
throughout the United States. Ophthalmology 124: 424-
430.

31. Salinero-Fort MÁ, San Andrés-Rebollo FJ, de Burgos-Lunar 
C, Arrieta-Blanco FJ, Gomez-Campelo P, et al. (2013) 
Four-year incidence of diabetic retinopathy in a Spanish 
cohort: The MADIABETES study. PLoS One 8: e76417.

32. Tung T-H, Chen S-J, Liu J-H, Lee F-L, Li A-F, et al. (2005) 
A community-based follow-up study on diabetic retinopathy 
among type 2 diabetics in Kinmen. Eur J Epidemiol 20: 317-
323.

https://doi.org/10.23937/2377-3634/1410169
https://pubmed.ncbi.nlm.nih.gov/9732337/
https://pubmed.ncbi.nlm.nih.gov/9732337/
https://pubmed.ncbi.nlm.nih.gov/9732337/
https://pubmed.ncbi.nlm.nih.gov/9732337/
https://pubmed.ncbi.nlm.nih.gov/22965589/
https://pubmed.ncbi.nlm.nih.gov/22965589/
https://pubmed.ncbi.nlm.nih.gov/22965589/
https://pubmed.ncbi.nlm.nih.gov/22965589/
https://pubmed.ncbi.nlm.nih.gov/23354926/
https://pubmed.ncbi.nlm.nih.gov/23354926/
https://pubmed.ncbi.nlm.nih.gov/23354926/
https://pubmed.ncbi.nlm.nih.gov/27914837/
https://pubmed.ncbi.nlm.nih.gov/27914837/
https://pubmed.ncbi.nlm.nih.gov/27914837/
https://pubmed.ncbi.nlm.nih.gov/27914837/
https://pubmed.ncbi.nlm.nih.gov/27914837/
https://pubmed.ncbi.nlm.nih.gov/24146865/
https://pubmed.ncbi.nlm.nih.gov/24146865/
https://pubmed.ncbi.nlm.nih.gov/24146865/
https://pubmed.ncbi.nlm.nih.gov/24146865/

	Title
	Corresponding author
	Abstract
	Keywords
	Abbreviations
	Background
	Methods
	Study design 
	Study area and period 
	Operational definitions 
	Data collection procedures and data quality control 
	Data processing and analysis 

	Results
	Baseline characteristics of study participants 
	Predictors of diabetic retinopathy 

	Discussion
	Limitation
	Strength
	Conclusion and Recommendation 
	Ethical Approval and Consent 
	Acknowledgments
	Funding
	Disclosure
	Table 1
	Table 2
	Figure 1
	Figure 2
	References

