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IntroductIon
The United Nations Relief and Works Agency 

for Palestine refugees in the Near East (UNRWA) 
stated in their 2019 health department annual 
report that the prevalence of diabetes mellitus in 
the West Bank was 17.1% among served popula-

tion ≥ 40 years and that 6,264 diabetes mellitus 
type 2 patients were registered [1]. In 2020, the 
International Diabetes Federation reported a 6.7% 
prevalence rate of diabetes in adults in Palestine [2].

The prevalence of diabetic retinopathy (DR) has 
been previously reported in several populations. Data 
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ABStrAct

BAckGround: The purpose of this study was to determine the prevalence of diabetic retinopathy among Palestinian 
refugees serviced by the Diabetic Retinopathy Screening Program in the Occupied Palestinian Territories (DRS- 
-OPT).
MAterIAl And MethodS: This is a retrospective study of retinal images of 1891 diabetic patients in 15 urban 
UNRWA clinics participating in the DRS-OPT program in Palestine over 12 months. A nonmydriatic Canon CR-2 
fundus retinal camera was used to capture two 450 non-stereo fundus images for each eye. Qualified graders (nurses) 
performed the grading based on the DRS-OPT grading system. 
reSultS: Out of the 1891 diabetic patients screened, 1694 had at least one gradable eye. 16% of patients had 
diabetic retinopathy (5.7% had mild nonproliferative diabetic retinopathy, 4.3% had moderate nonproliferative 
diabetic retinopathy, 1.1% had severe, moderate nonproliferative diabetic retinopathy, and 1.7% had proliferative 
diabetic retinopathy. Maculopathy without retinopathy amounted to 3%. Other findings included the identification 
of blinding diseases such as age-related macular degeneration and optic disc glaucomatous cupping.
concluSIonS: The retinopathy screening program using a nonmydriatic fundus camera identified diabetic retino-
pathy in 16% of diabetic Palestinian refugees. A total of 72% of these patients were diabetics with nonproliferative 
retinopathy. This program can be used to prevent progression by facilitating the education of patients and early 
intervention.
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pooled from 35 studies (1980–2008) estimated the 
overall prevalence as 34.6% for any diabetic retin-
opathy (mild or moderate nonproliferative diabetic 
retinopathy NPDR), 6.96% for proliferative dia-
betic retinopathy (PDR), 6.81% for diabetic mac-
ular edema/maculopathy (DME), and 10.2% for 
vision-threatening diabetic retinopathy [3].

In 2012, a collaborative project, called Diabetic 
Retinopathy Screening Program in the Occupied 
Palestinian Territories (DRS-OPT), was set up 
between St. John of Jerusalem Eye Hospital and 
UNRWA for a 3-year screening, treatment, and 
management for diabetic retinopathy among dia-
betic patients in East Jerusalem and the West Bank 
including the refugee population of the South-
ern districts of the West Bank (Bethlehem and 
Hebron) [4].

Following the initial three years of DRS-OPT, 
UNRWA assumed ownership of the program and 
continued the annual screening of their patients 
at their clinics. The aim was to identify any dia-
betic retinopathy and facilitate referral to specialized 
eye services.

Many countries have adopted national diabetic 
retinopathy screening programs. Studies have shown 
that screening programs using digital cameras with 
or without pupil dilation may assist in the early de-
tection of diabetic retinopathy. Diabetic retinopathy 
screening aims to reduce the risk of vision impair-
ment and blindness among asymptomatic people 
with diabetes through the prompt identification 
and effective treatment of sight-threatening diabetic 
retinopathy [5].

The objective of our study is to determine the 
prevalence of diabetic retinopathy among Palestin-
ian refugees serviced by the Diabetic Retinopathy 
Screening Program in the Occupied Palestinian Ter-
ritories.

MAterIAl And MethodS
This study is a retrospective case series of reti-

nal images of patients with diabetes in 15 urban 
UNRWA clinics in Palestine.  UNRWA’s diabetic 
registry was used to identify diabetic patients. All 
patients 18 years or older diagnosed with type 2 dia-
betes mellitus were made aware of the screening 
program. The clinic personnel contacted patients 
in their respective clinics and by word-of-mouth in 
the camps.

A total of 1891 patients attended the clinic-based 
mobile screening units over 12 months. UNRWA 

Ethics Committee provided approval and permis-
sion to conduct the study. No informed consent 
was obtained because the names of patients were 
masked in data forms to maintain confidentiality. 
Participants who had diabetes mellitus type 2 and 
at least one gradable eye were included in the study. 
Exclusion criteria included patients with missing 
images or when both images were ungradable.

The screening unit personnel consisted of two 
trained nurses. Personnel at the screening unit used 
a structured form to collect demographic and clin-
ical information. All screening centers used this 
form. Nurses surveyed patients for the duration of 
diabetes, current treatments, including medications 
for other systemic diseases. Snellen charts were used 
to measure visual acuity. Each patient underwent 
color fundus photography using the nonmydriatic 
Canon CR-2 retinal camera captured by trained 
nurses. Each eye was photographed using two 45o 
non-stereo fundus fields. 

Following image capturing, trained nurses 
graded the images on-site at the time of screening. 
Training of graders was performed according to the 
DRS-OPT program. Good/adequate quality images 
(gradable) showed: one fovea centered field (center 
of fovea ≤ 1 disc diameter (DD) from the center of 
the image, center of fovea > 2DD from the edge 
of the image, vessels are visible within 1DD of the 
center of fovea and vessels were visible across > 90% 
of the image), the second disc centered field (center 
of disc ≤ 1DD from the center of the image, com-
plete optic disc > 2DD from the edge of the image, 
fine vessels were visible on the surface of disc and 
vessels visible across > 90% of the image). Images 
that did not meet the quality standards were con-
sidered ungradable. The following DR character-
istics of the retinal fundus images were evaluated 
carefully: microaneurysms, dot-blot hemorrhages, 
hard exudates, venous beading, intraretinal micro-
vascular abnormalities, central macular edema, disc 
neovascularization, neovascularization elsewhere, or 
preretinal hemorrhage. A minimum of 60% of the 
macula should be visible for images to be included 
in the study. If it was difficult to assess the presence 
or absence of DR due to inadequate image quality, 
the image was excluded from the study.

The eye with the more advanced level of DR de-
fined the severity level of DR for each patient. The 
grading level of the patient’s retinopathy was deter-
mined by the stage of DR in the gradable eye if the 
other eye was ungradable. Any other ocular pathol-
ogy, such as hypertensive retinopathy, glaucomatous 
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disc cupping, and age-related macular degeneration 
(AMD), was also noted. 

The DRS-OPT grading system was used to 
grade images:

No retinopathy/R0 (no pathological lesions in 
the retina).

Mild nonproliferative retinopathy/R1 (microan-
eurysms or dot-blot hemorrhages).

Moderate nonproliferative retinopathy/R2 (one 
lesion of hard exudates, cotton wool spots, or 
flame-shaped hemorrhages).

Severe nonproliferative retinopathy/R2 (micro-
aneurysms > 20 in each quadrant or venous beading 
in two quadrants or intra-retinal microvascular ab-
normalities).

Proliferative retinopathy/R3 (new vessels on disc 
or new vessels elsewhere or preretinal hemorrhage or 
vitreous hemorrhage or fibrous proliferation).

No maculopathy/M0 (no pathological lesions of 
the macula).

Maculopathy (diabetic macular edema)/M1 (ex-
udate < or = 1 disc diameter of the center of the 
fovea or circinate or group of exudates within macu-
la or microaneurysm or hemorrhage < or = 1 disc di-
ameter of the center of the fovea or retinal thicken-
ing < or = 1 disc diameter of the center of the fovea).

Definition of sight-threatening retinopathy in-
cludes the presence of diabetic retinopathy (R2) 
or worse, or the presence of maculopathy (M1). 
Any retinopathy (R1, R2, R3, and M1) or other 
findings, e.g., vitreous hemorrhage and end-stage 
disease) detected by the primary grader were sent 
for secondary grading performed by another grader. 
Images were submitted to an ophthalmologist for 
arbitration when disagreement occurred between 
the primary and secondary grader. An earlier study 

conducted by the author [4] found the interobserver 
agreement was 80% or better for the overall out-
come.

The primary objective of the screening pro-
gram is to detect the maximum number of cases 
of sight-threatening retinopathy and refer them 
for further examination and management by 
an ophthalmologist while retaining those with 
a non-sight-threatening disease under periodic re-
view. DR presence and grade were used for refer-
ral recommendations. For patients without DR 
changes or mild NPDR, follow-up screening was 
scheduled within 12 months. Referrals to an oph-
thalmologist were made for patients with moderate 
NPDR or maculopathy. Patients with severe NPDR 
or PDR were urgently referred to an ophthalmolo-
gist. Referrals to an ophthalmologist for a dilated 
fundus examination were made for patients with 
ungradable images due to poor quality or for other 
lesions. The Palestinian Ophthalmic Society devised 
a protocol (adapted from two international oph-
thalmological organizations, the American Academy 
of Ophthalmology [6], International Council of 
Ophthalmology [7]) to care for diabetic retinopa-
thy patients.

reSultS
A total of 1891 diabetic patients attended the 

screening units during a 12-month period. Of 
these, in 197 patients, images were ungradable, 
and patients were excluded from the study. Con-
sequently, the study included 1694 patients. Of 
the patients evaluated, 84% had no retinopathy in 
either eye (Tab. 1), which reveals a prevalence rate 
of 16% for DR. Of the 271 patients who had retin-

table 1. diabetic retinopathy severity

diagnosis by patient (n = 1694) no. %

No retinopathy No retinopathy, no maculopathy 1423 84

retinopathy (non proliferative or proliferative)

Mild NpDr, no maculopathy 46 2.7

Mild NpDr, maculopathy 52 3.1

Moderate NpDr, no maculopathy 22 1.3

Moderate NpDr, maculopathy 52 3.1

Severe NpDr, no maculopathy 2 0.1

Severe NpDr, maculopathy 21 1.2

pDr, maculopathy 29 1.7

Maculopathy Maculopathy without retinopathy 47 2.8

NpDr — non proliferative diabetic retinopathy; pDr — proliferative diabetic retinopathy
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opathy or maculopathy changes, 2.7% had mild 
NPDR without maculopathy, and 3.1% had mild 
NPDR with maculopathy in the more severe eye. 
Sight-threatening retinopathy (moderate NPDR, 
severe NPDR, PDR, and maculopathy) represented 
13.3% cases. Of 271 patients who had retinopathy: 
72% had NPDR, 10.7% had PDR, and 17.3% had 
maculopathy (Tab. 2).

In addition to diabetic retinopathy, 7.3% of 
patients had other potentially vision-threatening 
findings during image evaluation (Tab. 2). These 
pathologies included previous laser marks (53 pa-
tients), age-related macular degeneration (21 pa-
tients), myopic degeneration (20 patients), optic 
disc glaucomatous cupping (9 patients), congenital 
night blindness (9 patients), toxoplasmosis scars 
(5 patients), other findings (hypertensive retinopa-
thy, optic disc atrophy, macular hole, asteroid hya-
losis, drusen, myelinated nerve fiber layer). 

Referral of patients followed the DRS-OPT pro-
gram recommendations: annual re-screening was 
scheduled for 77.7% of patients, referral of 26.1% 
of patients for an ophthalmologist for a dilated fun-
dus assessment for retinopathy, or other lesions or 
ungradable images, 2.7% of patients were urgently 
referred for management by an ophthalmologist for 
their retinopathy (Tab. 3). 

dIScuSSIon
To our knowledge, no previous study has been 

published regarding DR prevalence in type 2 DM 
patients in Palestine. Previous studies in the sur-
rounding countries range from 15.8% [8] to 42% 
[9]. Table 4 summarizes similar epidemiologic stud-
ies on DR prevalence. Our data revealed a very close 
prevalence rate of DR to that reported from Israel 
(15.8%) [9] but lower than rates in Jordan (34.1%) 
[10], Lebanon (35%) [11], or Egypt (42%) [9]. 
Our results are close to the CURES study (17.6%) 
[12] and Aus-Diab study group (15.3%) [13], al-
though both studies were population-based and not 
clinic-based like ours. The percentage of patients 
with PDR was 1.7%, constituting about 10.7% of 
all patients with DR (Tab. 1). This distribution is 
higher than that reported from Israel but lower than 
that from Jordan and Lebanon. DME/maculopathy 
(alone) reached a prevalence of 3%, a figure higher 
than that recorded in Israel but lower than that of 
Lebanon. Of note, maculopathy with retinopathy 
reached a prevalence of 9.1% (Tab. 1).

table 3. referral recommendations

diagnosis (1891 patients) referral no. %

No retinopathy, no maculopathy annual screening 1423 75.3

Mild NpDr, no maculopathy annual screening 46 2.4

Mild NpDr, maculopathy refer 52 2.7

Moderate NpDr, no maculopathy refer 22 1.2

Moderate NpDr, maculopathy refer 52 2.7

Maculopathy without retinopathy refer 47 2.5

ungradable images refer 197 10.4

other lesions refer 124 6.6

Severe NpDr, no maculopathy urgent refer 2 0.1

Severe NpDr, maculopathy urgent refer 21 1.1

pDr, maculopathy urgent refer 29 1.5

NpDr — non proliferative diabetic retinopathy; pDr — proliferative diabetic retinopathy

table 2. other ocular findings

other lesions (1694 patients) no. %

previous laser marks 53 3.1

age-related macular degeneration 21 1.2

Myopic degeneration 20 1.2

optic disc glaucomatous cupping 9 0.5

Congenital night blindness 9 0.5

toxoplasmosis scar 5 0.3

other 7 0.4

total 124 7.3
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An interesting finding in this study is that 72% 
of patients (195/271) who had diabetic retinopathy 
(Tab. 1) had nonproliferative diabetic retinopathy, 
which represents an opportunity for patient educa-
tion and intervention to prevent further progression 
of retinopathy.

Identifying blinding diseases such as age-related 
macular degeneration and optic disc glaucomatous 
cupping through imaging and screening is a benefit 
to the screening program.

Screening programs offer the following advan-
tages: 
1. Service can be delivered in easily accessible loca-

tions (portable). 
2. A trained technician can conduct the screening. 
3. During the same visit, patients can optionally 

have an eye examination (slit-lamp is available). 
4. The capacity of the screen can easily be increa-

sed. 
5. An independent audit of images ensures high

-quality screening and allows for evaluating scre-
eners’ performance. 

6. Delivering, storing, grading, and communica-
ting information to patients and health profes-
sionals is made more efficient by software/har-
dware. 

7. The objective comparison of the same person, 
or between different people, examined at other 
times or by different professionals. 

8. Suitable for patient education.
DR screening programs are very cost-effective 

from a socioeconomic perspective. The costs to so-
ciety of ignoring prevention and the consequences, 
including supporting the blind, are between 7 and 
20 times greater than the cost of prevention [14].

The study had several limitations, including that 
certain demographic and clinical data, such as age, 
gender, diabetes duration, history of other systemic 
diseases, medications, and glycemic control history, 
were not included in the analysis. As a result, we 
could not assess the effect of these factors on screen-

ing results. Also, the study’s population of Pales-
tinian refugees in the West Bank may have added 
selection bias. The assessment of follow-up eye ex-
aminations and the efficacy of screening programs 
requires further research. The use of non-mydriatic 
fundus photographs is another study limitation. 
Nevertheless, in a study by Stellingwerf et al. [15], 
the sensitivity of two-field photography in identify-
ing diabetic individuals with sight-threatening dia-
betic retinopathy was 95% (specificity 99%), and 
the sensitivity for detecting any diabetic retinopathy 
was 83% (specificity 88%).
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