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Introduction
Globally, the burden of diabetes mellitus is rising rapidly creating 

enormous socioeconomic and health challenges [1]. Globally, 415 
million people were living with diabetes mellitus in 2015 and this 
number is projected to reach 642 million by 2040 [2].  However, this 
increase is unevenly distributed among all countries of the world. 
�e number of people living with diabetes in sub-Saharan Africa 
is projected to increase by +109% from 19.8 million in 2013 to 41.4 
million in 2035, as Sub-Saharan Africa (SSA) is a region gripped by a 
high rate of communicable diseases like HIV and malaria, epidemics of 
non-communicable disease such as diabetes is a looming great public 
health crisis [3-6]. Diabetic retinopathy (DR) is one of the biggest 
causes of irreversible blindness in the world [3]. Among people of 
productive age, it’s one of the most feared complications for diabetic 
mellitus. Approximately 80% of DM type 2 patients and 97% of DM 
type 1 patients will develop some degree of retinopathy a�er living 15 
years with diabetes [4,5]. Diabetic retinopathy is the leading cause of 
blindness among 20 to 64 years old American, causing 8000 new cases 
of blindness every year [3]. 

Globally, diabetic retinopathy is prevalent in 34.6% of diabetic 
patients [2] and it is the culprit behind 4.8% of the cases of blindness 
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le� eye with severe NPDR and proliferative DR was 3.0% and 2.3% 
respectively. Severe NPDR and proliferative DR each were diagnosed 
in 2.7% of le� eyes. In general, almost 41 % of the total diabetic patients 
who participated in the study had DR in either of their eyes (Table 2).

Diabetic Retinopathy according to Socio-demographic Char-
acteristics

Majority of study participants were females (60.8%). �e mean 
age of participants was 57+13 (males 59+13.22 vs female56+12.7). 
More than half (53.3%) were married while those who were single and 
divorced were each 3.3%. One third of participants had no education 
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studies done in Ethiopia and Tamil Nadu India, prevalence rates of 
13% and 17.6% were recorded respectively [16,17]. Bistola et al. did a 
study in Asmara, Eritrea, and found double the prevalence of Diabetic 
retinopathy in our study (84%) [18]. �is di�erence in the prevalence 
of retinopathy could be attributed to several factors such as the age, 
years lived with diabetes, study participants' adherence to medication 
and lifestyle changes, and/or the research design.

Females represented 60.8% of the total participants, of which 
73(60.8%) were a�ected by retinopathy. Of the 108 male participants, 
only 41.2% were a�ected by retinopathy. Similar studies done in 
Ecuador showed that females represented 66.6% of retinopathy 
cases with PDR [19] while in a study done in Ethiopia, males were 
more a�ected by retinopathy than females (58.3% versus 41.6%) 
[16]. Reports on the association of sex with retinopathy are di�erent 
across the literature. No signi�cant association between sex and the 
occurrence of retinopathy was found in studies done in Ecuador, Arba 
Minch (Ethiopia), Brazil, Asmara (Eritrea), and Ecuador [16,18-20]. 
On the contrary, a signi�cant association between sex and retinopathy 
was reported in research done in Tkur anbessa (Ethiopia) [14].

More than half of the study participants (55%) were married in 
this study while those who were divorced represented 21% of the study 
participants. In a study done in India, study participants who were 
married represented 75.7% of the total participants [21]. Similarly, 
72.4% of participants, in a study done in Nigeria were married [22]. 
�ere was no signi�cant association between the occurrence of 
retinopathy and the marital status of the person in the current study.

More than a ��h of the study participants (26%) stated that they 
have no education. �is is much lower than studies done in Karachi 
(68%) but similar to studies done in Nepal (25%) [23] Of patients with 
retinopathy, 45% were illiterate or with only primary schooling. Only 
23 (7.8%) of the study participants had DM type I while the majority 
were a�ected by DM type II. Regarding the years, they lived with 
retinopathy, 59% of the participants lived with diabetes for periods 
ranging from 1 to 5 years. In the multivariable analysis, years lived with 
diabetes showed a signi�cant association with the risk of retinopathy at 
aOR of 1.13. In a study done in Tkur Anbessa and Arba Minch hospital 
Ethiopia, the risk of retinopathy increased by 1.13 and 8.84 respectively 
[14,16]. Similarly, in a study done in Romania, the duration of diabetes 

Variables Categories CoR (95% CI) AoR (95% CI)
Age  1.073(1.048-1.099)*** 1.077(1.046-1.108)***
Sex Female 0.846(0.523-1.369)  
 Male Ref Ref
low density Lipoprotein <160mg/dl 1.44(0.80-2.59) 0.47(0.24-0.94)*
 160+ mg/dl Ref Ref
Hypertension Yes 1.62(0.999-2.64) 1.51(0.42-5.47)
 No Ref Ref
Medication Modality Insulin 5.76(1.13-29.44)* 2.98(0.36-24.35)
 Tablets only 2.30l9ets only1tualTexti.64) 1.51(0.42-5.47)1tualTexti.64)

Medication Modality Insulin 1.44(0.80-2.59)
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was highly associated with the occurrence of retinopathy [24].

�e majority of the study participants (92.5%) reported that they 
know diabetes cause eye problem. More subjects with retinopathy 
than those without said, they know about the e�ect of diabetes on the 
eye (94.2% versus 91.3%). However, knowledge of the role of diabetic 
Mellitus in the eyes was not a signi�cant predictor of the occurrence of 
diabetic retinopathy.

Hypertension was the most common comorbidity cited by 36.1% 
of the study participants. It was marginally associated with diabetic 
retinopathy at a p-value of 0.051 in bivariate logistic regression. 
However, hypertension was an insigni�cant risk factor in the 
multivariable logistic regression. �ere is con�icting �nding among 
di�erent studies about the association of hypertension and diabetic 
retinopathy. UKPDS study found association of retinopathy with raised 
systolic pressure, while the CURES study indicated that hypertension 
did not have a major role in retinopathy [25,26]. In a study done in 
�ailand, hypertension was an independent risk factor of retinopathy 
at aOR of 1.80 [27]. In a study done in Ethiopia, a patient who doesn't 
have hypertension were 31.3% less likely to develop DR compared with 
patients with hypertension [14].

Of the study participants without retinopathy, 26.6% had optimum 
HgA1C levels while only 14.2% with retinopathy had a similar 
�gure. Of the patient without retinopathy, 54.3% had elevated total 
cholesterol levels, and 50.8% of patients with retinopathy were in 
the same category. Regarding triglyceride �ndings, more patients 
without retinopathy than with retinopathy had an optimum reading of 
triglyceride (79.2% compared with 69.2%). Four ��h of patients with 
retinopathy (79.2%) had low-density lipoprotein levels below 160 mg/
dl and 71.1% of the patient without retinopathy had a similar �nding. 
Of the study participants, 22.5% of those with retinopathy and 16.8% 
without retinopathy had the optimum level of high-density lipoprotein 
of more than 40mg/dl. Comparably, more patients without retinopathy 
(28.9%) had favorable FBS levels of less than 126 mg/dl than patients 
with retinopathy (25%)

In the bivariate analysis, there was no signi�cant association 
between the lipid pro�le and the occurrence of retinopathy. Patients 
with HgbA1c levels of more than 10mg/dl were 2.71 times more likely 
to be a�ected by retinopathy while those with 7-9 mg/dl levels of 
HgbA1c were at 1.95 times more risk of developing retinopathy. �e 
level of total cholesterol was an insigni�cant predictor of retinopathy 
at a p-value of 0.55. similarly, low-density lipoprotein and high-density 
lipoproteins had insigni�cant association with the occurrence of 
retinopathy at a p-value of 0.121 and 0.221 respectively. 

In the multivariable model, HgbA1c was an insigni�cant predictor 
at a p-value of 0.130. Nonetheless, the association between elevated 
HgbA1c levels and the occurrence of retinopathy was found in several 
studies. Xu et al. found an odds ratio of 1.73 per 1% increase in HgbA1c 
[28] and  Romero-Aroca et al. reported 4.01 odds of developing 
retinopathy for patients with greater than 7 mg/dl of HgbA1c level 
[29].  Contrary to HgbA1c, LDL was identi�ed to be an independent 
predictor of retinopathy as those with a lower level of LDL were 53% 
less likely to be a�ected by retinopathy.  a similar association between 
LDL and retinopathy incidence was also reported by the Madrid 
diabetic study [30]. A review done by Xu et al., however, concluded that 
the evidence for dyslipidemia as a risk factor for DR is inconsistent, as 
no single lipid measure was found consistently to be associated with the 
occurrence of DR [28]. 

Conclusion
�is study assessed the prevalence of retinopathy and related factors 

in Asmara, Eritrea. �e prevalence of retinopathy was found to be 41% 
which is higher than studies done in Ethiopia, India, and Pakistan. 
Regarding the associated factors of retinopathy: age, years lived with 
diabetes, Low-density lipoprotein, and triglyceride were found to be 
independent predictors of diabetic retinopathy. Our �nding implies the 
need for a continuous e�ort by policymakers and health professionals 
to tackle factors associated with diabetic retinopathy. Routine health 
education about the management of diabetes and retinopathy would 
contribute to reduce the risk of retinopathy among diabetic patients. 
Further research using a fundas camera is needed to further assess 
the prevalence and factors that drive retinopathy among the diabetic 
population in Eritrea. 
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