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Abstract
Background: Diabetic macular edema (DME) is the most common cause of visual impairment in patients with diabetes 
mellitus. The prevalence of DME globally is around 6.8 % and in Ethiopia range from 5.7% to 11%. Different factors are 
associated with DME including poor glycemic control, longer duration, hypertension, dyslipidemia.

Objective: To determine the prevalence and associated factors of diabetic macular edema among diabetic patients attending 
University of Gondar (UOG) hospital, tertiary eye care and training center, NW Ethiopia
Methods:A hospital based cross-sectional study was conducted from March 2021 to October 2021. Socio-demographic, 
clinical and laboratory data of patients was gathered. The collected data was entered into epi-data 4.6 version, exported to 
SPSS version 20 and analyzed. 

Results: A total of 165 diabetic patients were enrolled with mean age of 54.71 ±13.66 years, 50.9% male, 85.5% urban 
dwellers, 79.9% type 2 DM,49.7% on oral hypoglycemic agents and the mean duration of diabetes was 7.93 years. Cataract 
was the commonest ocular morbidity and 42% of patients had at least mild vision impairment. The overall prevalence of 
DME was 17% and 5.5% of patients had clinically significant macular edema (CSME). The presence of proteinuria was 
8.04 times more likely to have DME.

Conclusion: The prevalence of DME among our patients was high. The presence of proteinuria was significantly associated 
with DME. Screening of diabetic patients for sight threatening retinopathy early and appropriate treatment is recommended.
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Introduction
Diabetic macular edema (DME) is the most common cause of vi-
sual reduction in patients with DM. It can occur in any stage of 
diabetic retinopathy [1]. Mechanism of DME ismulti factorial and 
due todisruption of the blood--retinal barrier following hypergly-
cemia induced damage, which leads to increased accumulation of 
fluid within the retinal layers of the macula [2].

The prevalence of DME globally is around 6.8 % [1].In western so-
cieties the reported prevalence ranges from 3.8% to 11.1% [1,3,4,5]. 
The prevalence in Africa is reported to be higher and ranges from 8.0% 
Cameroon, 12.5% South Africa, 20.8% South Africa, 33.3% Kenya 
[6,7,8,9]. In Ethiopia, the prevalenceranges from 5.7% to 11% [10,11].

Different factors have been found to be associated with DME in-
cluding type-I diabetespoor glycemic control,longer duration of 

DM, systemic hypertension,dyslipidemia, insulin therapy, protein-
uria and cataract surgery [12-21].

There has not been any study that specifically evaluated risk fac-
tors to develop DME among our patients and the aim of our study 
was therefore to determine the prevalence and investigate risk fac-
tors that are associated with DME among diabetic patients attend-
ing in the study center.
Methods and Materials
Study Design and Period
A hospital based cross-sectional study wasconducted at Univer-
sity of Gondar Tertiary eye care and training center from March 
2021-October 2021.
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Study Area
This study was conducted at University of Gondar tertiary eye care 
and training center which is a major ophthalmic center in Ethio-
pia. It is an ophthalmic referral center for the entire North-West 
Ethiopia of an estimated 14 million people. Over 50,000 patients 
are seen at the center annually as inpatient and outpatient basis. 
Currently there are 6 subspecialty clinics with 7 actively working 
ophthalmologists, 26 ophthalmology trainee residents, 38 optom-
etrists, 35 general clinical nurses and ophthalmic nurses and other 
supporting staff working in the center.

Study Population
All diabetic patients who visited the tertiary eye care and training 
center during data collection period and fulfilled the inclusion cri-
teria.

Inclusion Criteria
Medically diagnosed diabetic patients.
Adequate visualization of the fundus is possible.

Exclusion Criteria
Diabetic patients who had additional causes of macular edema 
Patients age below 18 years old.

 Data Collection Procedure
Semi‑structured interviewer‑administered questionnaire, docu-
ment review, and ocular examination were used to collect data. 
The questionnaire consisted of three sections: sociodemographic 
variables (6 items), medical history (10 items), and checklist for 
clinical and laboratory data extraction (11 items). Data quality was 
ensured through pre-testing the questionnaire before the actual 
data collection period. Socio-demographic data and relevant med-
ical history were filled into the pretested semi‑structured question-
naire. Laboratory test results of a single record of the most recent 
fasting blood glucose (FBG) level, HgA1c, urine analysis, lipid 
profile was obtained. Blood pressure was measured in sitting posi-
tion after 5–10 min of rest. Hypertension is defined as systolic BP 
of ≥140 mmHg and/or diastolic BP of ≥90 mmHg [22].BMI was 
calculated from weight in kilograms and height in meters squared 
and categorized according to WHO classification [23]. 

Best‑corrected visual acuity was taken using Tumbling E Snellen 
visual acuity chart and patient sitting at 6 m position, and classi-
fied according to WHO grading of visual acuityas follows: visual 
acuity better or equal to 6/18 – normal; visual acuity ≤6/24 and 
better than or equal to 6/60 – moderate visual impairment; visual 
acuity <6/60 and better than or equal to counting fingers at 3 m – 
severe visual impairment; visual acuity less than counting fingers 

at 3 m – blindness; the results for the eye with better visual acuity 
was recorded [24].

Anterior and posterior segment examinations were done using 
slit‑lamp biomicroscope and 90D condensinglens was used for 
detailed evaluation of the retina after dilating the pupil with 1% 
tropicamide. Grading of the retinal changes was made using the 
Diabetic Retinopathy (DR) Study guidelinesand recorded in six 
categories: mild, moderate, and severe nonproliferative retinop-
athy and early, high risk, and advanced proliferative retinopathy 
[25]. DME was diagnosed when there were hard exudates on the 
macula and/or macular thickening obvious on slit‑lamp examina-
tion and clinically significant macular edema (CSME) was diag-
nosed based on ETDRS study criteria [26]. In cases of asymmetric 
involvement of eyes, the eye with the most severe DR grade was 
taken. In patients with concomitant central or branch retinal vein 
occlusion, the DR grade in the eye not involved in the vein occlu-
sion was used. All data were collected and recorded by an ophthal-
mologist, and all diagnoses were confirmed by a retina specialist at 
the retina clinic of the study center.

Data Processing and Analysis
The collected data was checked for accuracy and consistency and 
manual data clean up and correction of any errors was done. Data 
was coded and entered into epi-data4.6 and exported to statistical 
package for social sciences (SPSS) version 20 for analysis. Simple 
binary logistic regression analysis was done and the explanatory 
variables with pre-set p-value of <0.2 were taken for further anal-
ysis with multiple binary logistic regression to identify the factors 
independently associated with diabetic macula edema. Associa-
tions were shown in terms of calculated odds ratio and p-values. 
Results are described in terms of numbers, percentages, means and 
medians, and are displayed on tables,pie chart and bar graphs.

 Ethical Considerations
The study was conducted after ethical clearance was obtained 
from University of Gondar ethical review board (ID=UOG/
ER/130/2021).Informed written consent was obtained from the 
study participants after clear explanation concerning the purpose 
and importance of the study. The identity of the patient was not 
exposed in any way and confidentiality of patient record was re-
spected.

Results
A total of 165 diabetic patients were included in the study.The 
mean age was 54.71±13.66 years andrange 19-87 years. A majori-
ty 84 (50.95%) were males and 141 (85.5%) were urban dwellers. 
(Table 1)
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Table 1: Socio-demographic characteristics of Diabetic patients presented to UOG tertiary eye care and training center, North 
West Ethiopia, 2021 (n=165)
variable categories frequency Percent (%)
Age in year

Less than 30 years 12 7.3
30-45 years 23 13.9
>45 years 130 78.8

Sex 
Male 84 50.9
Female 81 49.1

Residency 
Rural 24 14.5
Urban 141 85.5

 Marital status 
Married 117 70.9
Single 17 10.3

 Divorced 11 6.7
 Widowed 20 12.1
Educational status
 Can’t read and write 34 20.6

Can read and write only 23 13.9
 Primary school 30 18.2
 Secondary school 28 17
 College/University 50 30.3
Occupation
 Farmer 11 6.7

Business owner 19 11.5
 Government employee 44 26.7
 private employee 31 18.8
 House wife 29 17.6
 Pension 9 5.5
 Unemployed 22 13.3

Most of the patients had type-II DM 131 (79.4%),the mean dura-
tion of diabetes was 7.93 years (range 1-30 years) and a majority 

of them were on oral hypoglycemic agents 85 (49.7%). (Figure-I) 
(Table 2)

Table 2: Clinical characteristics of diabetic patients presented to UoGtertiary eye care and training center, North West Ethiopia, 
2021 (n=165)

Variable categories Frequency (number) Percent (%)
Type of DM

Type 1 34 20.6
Type 2 131 79.4
Less than 5 years 74 44.8

Duration of DM
5-10 years 48 29.1
11-20 years 31 18.8
Greater than 20 years 12 7.3
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Dietary 10 6.1
Form of DM therapy

OHA 82 49.7
Insulin 50 30.3
Combination 23 13.9

Figure I: Disease durationamong type I and type II diabetic patients at UOG tertiary eye care and training center, North West Ethiopia, 
2021 (n=165)
Systemic hypertension was the most common known systemic 
co-morbidity 69 (41.8%) followed by dyslipidemia 22 (13.3%) 

and 21(12.7%) of patient had high systolic blood pressure mea-
surements. (Table-III)

Table 3: Concomitant systemic co-morbidities among patients among withdiabetes at UOG tertiary eye care and training center, 
North West Ethiopia, 2021 (n=165)
variable frequency (%)
Known Hypertension Yes 69(41.8%)

No 96(58.2%)
Kidney disease Yes 1(0.6%)

No 164(99.4%)
Dyslipidemia Yes 22(13.3%)

No 143(86.7%)
History of smoking Yes 3(1.8%)

No 162(98.2%)
Alcohol history Yes 19(11.5%)

No 146(88.5%)
Systolic BP <140 mmHg 134(81.2%)

>=140 mmHg 21(12.7%)
Diastolic BP <90 mmHg 149(90.3%)

>=90 mmHg 6(3.6%)
BMI <18.5 9(6%)

18.5-24.9 74(49.33%)
25-29.9 50(33.33%)
>30 17(11.33%)
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Cataract was the most common concomitant ocular pathology 
28 (17%), followed by Glaucoma 2(1.2%) and corneal opacity 2 
(1.2%).

The means of FBS, HbA1c, cholesterol and triglycerides were 
158.92 mg/dL, 8.86 mmol/mol, 178.96mg/dL and 175.01 mg/dl 
respectively. (Table-IV and Table-V)

Table 4: Laboratory Investigation results (all in mg/dl except specified)of diabetic patients presented to UOG tertiary eye care 
and training center, North West Ethiopia, 2021 (n=65)

Variable name Minimum maximum Mean SD
FBS 51 459 158.92 ±68.36
HbA1c (mmol/mol) 6.7 12.6 8.86 ±1.38
Total cholesterol 56 345 178.96 ±53.72
Triglyceride 46 490 175.01 ±78.62
LDL 25 220 99.82 ±35.06

Table 5: Category ofLaboratory Investigation results versus the presence or absence of DME among diabetic patients at UOG 
tertiary eye care and training center, North West Ethiopia, 2021.

variable Lab ranges No DME DME
FBS mg/dl
(n=165)

< 126 51(83.6%) 10(16.4%)
126-200 48(78.7%) 13(21.3%)
>200 34(89.5%) 4(10.5%)

HbA1CMMol/mol
(n=26)

<7 1(100%) 0
7 to 9 13(81.2%) 3(18.8%
>9 7(77.8%) 2(22.2%

Triglyceride level
mg/dl(n=38)

<150 45(84.9%) 8(15.10%)
150-199 41(91.1%) 4(8.9%)
150-199 41(91.1%) 4(8.9%)
>=200 25(71.4%) 10(28.6%)

LDL level
mg/dl(n=97)

<130 72(91.1%) 7(8.9%)
130-159 5(50%) 5(50%)
>=160 4(80%) 1(20%)
<200 81(87.1%) 12(12.9%)

Cholesterol level mg/dl(n=140) 201-239 20(83.3%) 4(16.7%)
>=240 12(66.7%) 6(33.3%)

The prevalence of DR in the worst affected eye was 110 (33.3%), 
ranging from mild NPDR 30(18.2%) to PDR 3(1.8%). The overall 

prevalence of DME was 17% of which 11.5% hadNon-CSME and 
5.5% had CSME in the worst affected eye. (Table-VI)

Table 6: DR and DME grading amongdiabetic patients at UOG tertiary eye care and training center, North West Ethiopia, 2021 
(n=165)

Variable Grade of Diabetic retinopathy Number (%)
Grade of DR No DR 110 (66.70%)

Mild DR 30 (18.20%)
Moderate NPDR 13 (7.90%)
Sever NPDR 9 (5.50%)
PDR 3 (1.80%)

Grade of DME No DME 137 (83.00%)
 DME 19 (11.50%)
CSME 9 (5.50%)
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Seventy one(43%) of patients had visual impairment, out of this 35(21.2%) had mild visual impairment, 17 (10.3%) had moderate visual 
impairments and 19(11.5%) were blind.. (Table VII)
Table 7: Visual acuity versus the presence or absence of DME among diabetic patients at UOG tertiary eye care and training 
center, North West Ethiopia, 2021 (n=165)

Visual acuity No DME Yes DMETotal
6/6-6/18 85(51.5%) 9(5.4%)94(56.9%)
<6/18-6/60 27(16.3%) 8(4.8%)35(21.2%)
<6/60-3/60 10(6%) 7(4.2%)17(10.3%)
<3/60 13(7.9%) 6(3.6%)19 (11.5%)

A binary logistic regression analysis was done for every indepen-
dent variable to include into the final multivariable logistic regres-
sion model. Then the variables with p-value of less than 0.2 were 
included into the final model and association of the independent 
variables with DME.

 The bi-variable logistic regression analysis showed that,Residen-
cy,Type of DM,Duration of DM,Hypertension,History of cataract 
surgery,proteinuriaand higher Diastolic BPwere found to have as-
sociation (P< 0.2) with outcome (the presence or absence) DME.

In the final multivariable logistic regression analysis patients hav-
ing proteinuria on urine examination (P<0.01) and those with se-

vere NPDR and PDR (P<0.01) were significantly associated with 
development of DME.

Accordingly, patients with proteinuria in Urine analysis resultwere 
8.04 times highly likely to develop DME ascompared with DM 
patients with normal Urine analysis result (AOR = 8.04, 95% CI 
(2.48-26.09).

Similarly, DM patients with severe NPDR and PDR were 22.04 
times highly likely to have DME as compared with those without 
DR (AOR = 22.04, 95% CI 2.1-231). (Table VIII)

Table 8: Multivariate logistic regression offactors associated with DME amongdiabetic patients at UoGtertiary eye care and 
training center, North West Ethiopia, 2021 (n=165)

  Freq. (%) Freq. (%) P value AOR Lower Upper 
Residency

Rural 16(66.7) 8(33.3)
Urban 120(85.1) 21(14.9) 0.269 0.393 0.075 2.06

Type of DM 
Type 1 25(73.5) 9(26.5) 1.321 0.242 7.216
Type 2 111(84.7) 20(15.3) 0.748

Duration of DM 
 

< 5 years 62(83.8) 12(16.2) 0.084
5-10 years 41(85.4) 7(14.6) 0.651 1.49 0.265 0.651
>=10 years 32(74.4) 11(25.6) 0.589 1.555 0.313 7.714

Hypertension
Yes 51(73.9) 18(26.1) 0.66 1.392 0.319 6.073
No 85(88.5) 11(11.5)

History of cataract surgery
 

Yes 8(57.1) 6(42.9) 0.633 1.77 0.169 18.513
No 128(84.4) 23(15.2)

Urine analysis
 

trace and 
negative

112(90.3) 12(9.7)
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+1 &above 11(44.0) 14(56.0) 0.01 8.04 2.481 26.095
Diastolic BP

<90mm/Hg 120(96.8) 24(92.3)
>=90 mm/Hg 4(3.2) 2(7.7) 0.63 0.532 0.041 6.955

severe NPDR and/or PDR 
No 134(87.6) 19(12.4%)
Yes 1(8.3%) 11(91.7%) 0.01 22.04 2.101 231.33

Discussion
The overall prevalence of Diabetic Macular Edema and clinically 
significant macular edema in this study was 17% and 5.5 % respec-
tively.The prevalence of CSME in this study issimilar with results 
of studies from Jima south west Ethiopia and Iran which were 6 
%, 5.8%, respectively [27, 28]. The overall prevalence of DME in 
this study is also in line with results of studies from South Africa, 
20.8%, and Turkey, 15.8% [8,21]. 

However,the reported prevalence of DME in previous studies in 
this regionof NW Ethiopia,11%, 6.4% and 5.7%, is lower than our 
report and this may be because of the differences in the study set-
ting, method of data collection and sample size [10,11,29].Similar 
diabetic clinic-based studies in Cameroon 8% and in South Africa 
12.5%,also reporteda lowerprevalence of DME than ours [6,7]. 

The prevalence of DME in USA and England ranges from 3.8-
7.12% which isalso lower than this study and this could be due to 
the differencesin sample size, study setting and better medical care 
and follow up for diabetic patients [3,5].

A study done in Kenya reported that the prevalence of DME was 
33.3% which was much higher than this study and thiscould be 
due to the different sampling method used and also included only 
patients age above 50 years old [9].

The prevalence of diabetic retinopathy in this study 33.3% is high-
er than diabetic clinic based previous reports from this region 16 
%and18.9 % however a study done in Jimma South West Ethiopia 
and another study done in NW Ethiopia reported higher figures 
than this study, 42.2% and 41.4% respectively [10,11,28,29].This 
may be due to the differences in data collection technique, sample 
size and study setting.

The prevalence of DR in our study is higher than reports from oth-
er parts of Africa, in Cameroon, 24.3%, in South Africa24.8% but 
slightly lower than a Kenyanreport 35.9 %[6,7,9].
The presence of severe NPDR and/or PDR was 22.04 times more 
likely to haveDME than Early or No DR in this study with P value 
<0.001. A similar finding was reported with a slightly lower figure 
than ours from Boston USA which was 6.2 times and 7.7 times for 
severe NPDR and PDR respectively [13].

A retrospective study of electronic medical records in the UK 
showed that the presence of any degree of DR was 6.25 times more 
likely to have DME than absence of DR [30]. 

Our study showed that patients with proteinuria in Urine analysis 
result were 8.04 times more likely to develop DME as compared 
with DM patients with normal Urine analysis result. Many studies 
have also shown that the presence of proteinuria hadsignificant as-
sociation with the development of diabetic macular edema. 

In the Wisconsin Epidemiologic Study of Diabetic Retinopathy 
patients with proteinuria were three times more likely to have 
DME [3].

Two retrospective studies done in China and Japan also showed 
that the presence of microalbuminuria and proteinuria was signifi-
cantly associated with development of DME [15,20]. 

A majority ofparticipants in this study,79.4%, were type-II DM 
patientsand this is similar with previous studies done in Ethio-
pia,88.4% in Gondar, 72.8% in Jimmaand 60.92% Debre marcos
Longer duration of DM was strongly associated with diabetic mac-
ular edema in many studies [2,3,10,11,28,29].However, our study 
did not find association between duration ofdiabetes with devel-
opment ofDME and this may be because nearly half of our study 
patients, 44.8%, had duration of diabetes less than five years. 

A majority of DM patients in this study were on oral hypoglycemic 
agents, 49.9%, and 33.9 % of patients were on Insulin alone or 
combination therapy.Insulin therapy was reported to have signif-
icant association with DME in some studies [3,14,31]. However, 
this study didn’t show any significant association.

Poor glycemic control, uncontrolled blood pressure and high lipid 
level (cholesterol level and LDL) have been associated with the 
development of DME in some studies but our study did not show 
any association [12, 15,16,17,18,19]. The small sample size and 
our inability to determine HgA1c and lipid level for all patients 
might have contributed to this discrepancy. These are also the lim-
itations of this study.

The absence of imaging studies like OCT might have also underes-
timated the prevalence of DME in our patients as the diagnosis of 
DME was made based on clinical examination only.

Conclusion
The prevalence of Diabetic macular Edema among our patients 
was very high and this implies the need to establish early screening 
and proper treatment services to prevent vision loss from DME.
The presence of proteinuria was independently associated with the 
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development of diabetic macular edema.Diabetic patients must be 
taught about the need for regular eye examination to detect and 
treat DME early [32].
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