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DIABETIC RETINOPATHY CHALLENGES IN
DEVELOPING COUNTRIES: AWARENESS AND
SEVERITY AT PRESENTATION OF DIABETIC
RETINOPATHY AND BARRIERS TO ITS TREATMENT
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ABSTRACT

Background: Diabetic retinopathy is a common cause of visual loss in diabetic patients. Diabetic population is
increasing throughout the world and Pakistan ranked third in the world in terms of diabetic population. Pakistan
is having the highest 26.7% prevalence of diabetes 2022. The objective of the study was to document the first
presentation of severity of diabetic retinopathy, presence of macular edema, referral and the patient awareness
about the risk factors of development and progression of diabetic retinopathy in our population presenting to
Khyber Teaching Hospital, Peshawar.

Materials & Methods: It was a descriptive study carried out in Ophthalmology Department of Khyber Teaching
Hospital Peshawar from June 2023 to November 2023. Patients who presented for the first time to ophthalmologists
were included in the study. Total of 340 patients with 680 eyes were enrolled in the study.

Results: There was no diabetic retinopathy in 189 eyes (27.8%), mild non-proliferative diabetic retinopathy in
213 eyes (31.3%), moderate non-proliferative diabetic retinopathy in 104 (15.29%) eyes, proliferative diabetic
retinopathy in 76 (11.2%) and advanced diabetic eye disease (ADED) in 37 (5.4%) eyes. Only 19.70% patients
were referred by endocrinologist, 12.25% by physician and 3.52% by general physician. The most common
barrier to the treatment of diabetic retinopathy was lack of awareness about the disease (71.17%) followed by
affordability (42.94%), transportation (21.17%), dependency (12.64%).

Conclusion: Health education about diabetic retinopathy is important for the patient but along with patients
treating physician and endocrinologist need to be made aware about this blinding disease for proper referral
and timely management.

KEY WORDS: Diabetic retinopathy; Awareness; Severity of retinopathy; Barriers.

Cite as: Ahmad I, Gul N, Khan B, Humayun J, Khan J. Diabetic retinopathy challenges in developing countries:

awareness and severity at presentation of diabetic retinopathy and barriers to its treatment. Gomal J Med Sci
2024 Jul-Sep;22(3):220-25. https://doi.org/1046903/gjms/22.03.1573

INTRODUCTION

Diabetic retinopathy is a common preventable cause
of visual loss in diabetic patients. The diabetic popu-
lation is increasing day by day and it is estimated that
the diabetic population will affect 600 million people
by the year 2030 worldwide.! Pakistan ranked 41" in
terms of diabetic population and now ranked 3 in

Corresponding Author:

Dr. Nazli Gul

Assistant Professor

Department of Ophthalmology

Khyber Medical College/ Khyber Teaching Hospital
Peshawar, Pakistan

E-mail: drnazli83@gmail.com

Date Submitted: 04-12-2023
Date Revised: 10-06-2024
Date Accepted: 01-07-2024

the world after China and India. Pakistan also has the
highest prevalence of diabetic retinopathy of 26.7% in
the year 2022 which was 11.7% in 2016.2 In Pakistan
the patients affected by diabetes crossed the figure
of 27 million in 2022.2 Diabetes is the leading cause
of death in Pakistani population under the age of
60 years. About 26.9% of diabetics in Pakistan are
undiagnosed that further increases the burden on
health system of a developing country.*

With increasing prevalence of diabetes, the rate of
diabetic retinopathy also increases.® This problem
is further increased by the lack of health education
and proper screening for diabetic retinopathy in
developing countries including Pakistan.® Due to
poor socioeconomic status of the people, there is
lack of proper treatment due to deficient human
resource, trained retinal surgeons, poverty and lack
of infrastructure.” This problem is further aggravated
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by underutilized and under developed health system
with lack of basic treatment facilities and screening
in rural areas of Pakistan.® Most of time patients
presents late with advanced diabetic retinopathy
and diabetic macular edema due to limited access
to health care facilities.® Vitreo-retinal procedures are
expensive and are not available in every hospital due
to high cost of machines, consumables and lack of
trained and experience surgeons.’ The problem is
further aggravated in our settings by lack of facilities
as only 3 hospitals of our province is providing vitreo-
retinal services with long waiting periods due to huge
back-lock causing visual loss and disability leading
to poor quality of patient’s life and financial burden
on our health system.

The visual prognosis in patients with diabetic reti-
nopathy is closely related to the stage of disease
presentation, barriers to treatment and availability of
screening system. The affordability, lack of trained
retinal surgeons and infrastructure for treating dia-
betic retinopathy is big issue in the already overbur-
dened public sector hospitals in developing coun-
tries'". In the resource limited countries like Pakistan,
much emphasize should be on the prevention of the
diseases and its complications with proper screen-
ing and counselling of diabetic patients rather than
treatment of the retinopathy which is quite expensive
with lack of trained personnel and facilities.

The aim of the study is to find out the awareness
about diabetic retinopathy and the risk factors re-
sponsible for the progression of the disease in our
population. In our study we checked the stage of
diabetic retinopathy at first presentation, presence
of macular edema, referral for diabetic retinopathy
screening by their treating physician or endocrinol-
ogist, barriers to the treatment of diabetic retinop-
athy and effect of visual loss on the patient quality
of life. By knowing about the awareness level of
our population we can make actionable steps for
the awareness of diabetic patients at diagnosis of
diabetes, screening recommendations, counselling
and also to stimulate physicians/ endocrinologists
for diabetic patient education which will affect the
compliance, early detection of disease with the re-
duction in diabetic retinopathy severity, visual loss
and burden on our health system. The objective of
the study was to document the first presentation of
severity of diabetic retinopathy, presence of macular
edema, referral and the patient awareness about
the risk factors of development and progression of
diabetic retinopathy in our population presenting to
Khyber Teaching Hospital, Peshawar.

MATERIALS AND METHODS

The study was carried out in the department of Oph-
thalmology Khyber Teaching Hospital, Peshawar. It
was an observational study of 6 months duration.
Patients were collected by consecutive convenience
sampling method. All diabetic patients presented for

the first time to outpatient department of Ophthal-
mology with decrease vision were included in the
study. Patients who were already under treatment for
diabetic retinopathy were excluded from the study
as they were already diagnosed and treated for reti-
nopathy and were counselled about complications of
diabetic retinopathy and risk factors for progression

Data collection: The data collection using proforma
was started after taking ethical approval from the hos-
pital IERB. Patients were selected from the outpatient
department and also from institution-based practice
(IBP) of Khyber teaching Hospital. Detail ocular
examination was done including visual acuity, best
corrected visual acuity, anterior segment examina-
tion, pupillary reactions and then dilated fundoscopy.
The diabetic retinopathy was staged as per the Early
Treatment of Diabetic Retinopathy Study (ETDRS)
classification. The macular edema was classified
as center involving diabetic macular edema if the
edema is present within sub-foveal 1000 microns in
ETDRS chart and non-center involving DME if ede-
ma is outside sub-foveal 1000 microns detected on
optical coherence tomography (OCT). The patients
were asked about their knowledge about diabetic ret-
inopathy, its association with visual loss and the risk
factors involved in its progression. The patients were
also asked about their referral by treating physician
or endocrinologist, barriers to treatment of diabetic
retinopathy and effect of patient routine activities. All
the data was recorded in a proforma.

RESULTS

A total of 340 patients were examined. Age range
was from 31 years to 80 years with a mean age of
58.53 =10.19 years. Most of the patients were in the
range of 40-60 years accounting for 53.52% of the
total patients. The total number of male participants
were 177 (52.05%) and female were 163 (47.94%)
as shown in table 1.

Table 1. Demographic table of participants

(n=340)
Agerange | Number | . Gender
: %age
(Years) of patients Male | Female
31-40 29 8.53 17 12
41-50 93 27.35 54 39
51-60 89 26.17 41 48
61-70 77 22.64 42 35
71-80 52 15.29 23 29
177 163
Total 340 100
340

At presentation 72.2% of patients were having
diabetic retinopathy on their first screening, with
31.3% of patients were having mild non-proliferative
diabetic retinopathy, 11.2% proliferative diabetic
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retinopathy and 5.4% with advanced diabetic eye
disease (ADED) as shown in table 2. Diabetic
macular edema (DME) was present in 56.2% of the
eyes, with centre involving 39% and 61% with non-
centre involving diabetic macular edema as shown
in table 3. Most of the patients were not having
any awareness about the risk factors for diabetic
retinopathy progression (Table 4). More than half of
the patients (52.35%) presented to ophthalmologist

for decrease vision. Endocrinologist referred 19.7%
of the patients for retinopathy screening, physician
12.35% and general practitioner referred only 3.52%
of the patients for diabetic retinopathy screening
(Table 5). The most common barriers to diabetic
retinopathy screening are lack of awareness of
patients about diabetic retinopathy accounting for
71.17% of patients followed by non-affordability
(42.94%) as shown in the table 6. Regarding effect

Table 2. Stage of diabetic retinopathy (n=680) eyes

Stage of diabetic retinopathy Frequency | Percent | Valid Percent ggrrggrl]?tlve
No diabetic retinopathy 189 27.8 27.8 27.8
Mild non-proliferative diabetic retinopathy 213 31.3 31.3 59.1
Moderate non-proliferative diabetic retinopathy 104 15.3 15.3 74.4
Severe non-proliferative diabetic retinopathy 61 9.0 9.0 83.4
Proliferative diabetic retinopathy 76 11.2 11.2 94.6
Advanced diabetic eye disease (ADED) 37 5.4 5.4 100.0
Total 680 100.0 100.0
Table 3. Diabetic Macular Edema (DME) (n=680) eyes
Frequency Percent Cumulative percent

OME Ci-DMF 149 21.9 56.99%

Non Ci-DME 233 34.3
No DME 298 43.8 100.0
Total 680 100.0

Table 4. Awareness about risk factors for diabetic retinopathy progression (n=340)

Risk factors

Awareness absent

Awareness present

Diabetic retinopathy causes visual loss

258 (75.88%

82 (24.11%)

)

Hyperglycemia 234 (68.82%) 106 (31.13%)
Hypertension 312 (91.76%) 28 (8.24%)
Hyperlipidemia 322 (94.70%) 18 (5.29%)
Duration of diabetes 218 (64.11%) 122 (35.88%)
Smoking 286 (84.11%) 54 (15.88%)
Nephropathy 326 (95.88%) 14 (4.11%)
Cataract surgery 332 (97.64%) 08 (2.35%)

Table 5. Reason for retinopathy screening (n=340)
Reasons for screening Number of patients Percentage
Referred by endocrinologists 67 19.70%
Referred by physician 42 12.35%
Referred by general practitioner 12 3.52%
Visual effects due to diabetic retinopathy 178 52.35%
Decrease vision due to diseases other than diabetic retinopathy 72 21.18%
Knows about diabetic retinopathy screening 52 15.29%
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Table 6. Barriers to diabetic retinopathy screening (n=340)

Barriers to diabetic retinopathy treatment Number of patients Percentage
Lack of awareness about diabetic retinopathy 242 71.17%
Non affordability 146 42.94%
Transportation issues 72 21.17%
Dependency 43 12.64%
Physical disability 32 9.41
Facility not available in near hospital 62 18.23%
No barriers 48 14.11%

of diabetic retinopathy 56.47% responded that it
effected their life style. Day to day activities were
badly affected in 38.82%. In 10.59% of the patient
decrease vision effected their diabetic control due
to inability to inject insulin or to make it available for
themselves. Other negative effects on of diabetic
retinopathy were effect on job status (13.53%), social
problems (15.29%), effect on physical activities
(21.17%) and psychological issue (8.23%).

DISCUSSION

Diabetic retinopathy is a common disease affecting
mostly the working population in the age range
from 41 to 60 years. In our study, more than half of
the patients (76.16%) with diabetic retinopathy at
presentation were in the age range of 41-70 years.
The same observation was made by Middleton TL
et al in their article that the retinopathy is more ag-
gressive and associated with higher rate of vascular
complications in young patients.'?

Diabetic retinopathy is the most common retinal
vascular disease. In developing countries where
health services are meager with poor resources for
treatment this disease is more vision threatening.
In developing countries due to lack of health ed-
ucation the patients are unaware of their diabetic
status and usually have advance retinopathy at first
presentation.'® In our study we find out that 72.2%
of the patients were having diabetic retinopathy at
first presentation to ophthalmologists. The preva-
lence of diabetic retinopathy at first presentation in
developing countries is variable and are in the range
from 38% to 78%."* In our study at first presentation
11.2% of patients were having proliferative diabetic
retinopathy and 5% of the patients with advanced
diabetic eye diseases (ADED) at which stage the
patient need treatment on emergency basis to pre-
vent permanent visual loss. Advanced diabetic eye
disease is a stage when complications of proliferative
diabetic retinopathy start including tractional retinal
detachment, neovascular glaucoma, persistent
non-resolving vitreous hemorrhage. The problem is
further aggravated by the fact that in low resource
countries like Pakistan the treatment option is not
available everywhere and only a few hospitals can

offer the treatment to these patients with diabetic
retinopathy. Avidor D et al. in their article made the
same observation that in developing countries the
health care facilities are not available everywhere
and the patients have poor access to health care
resources.'® In developing countries, the patients
are unaffordable as the treatment of retinopathy is
costly and out of reach for the poor patients. Diabetic
macular edema is the most common cause of visual
loss in diabetic patients and our study showed that
52.6% of the patients were having diabetic macular
edema at presentation. The same conclusion was
made by Browning DJ and Stewart MW in their
article on diabetic macular edema.'’® The diabetic
macular edema can be centre involving or non-centre
involving. Out of 52.6% of the patients having diabetic
macular edema 39% were having centre involving
diabetic macular edema and 61% with non-centre
involving diabetic macular edema. The treatment
for centre involving DME is intravitreal anti-vascu-
lar endothelial growth factors (VEGF). The most
common anti-VEGF used in developing countries is
bevacizumab and the world 67% of the population is
dependent on this drug for ocular use.'” The cluster
infections have been reported throughout the world
with the use of bevacizumab including Pakistan
which leads to stoppage of the drug in some parts
of the country making the disease more complicated
and a serious threat to vision of the diabetic patients.
Despite of these circumstances the better option with
the patients is prevention of the disease. We are also
facing some serious challenges in the prevention of
the disease. The most common reason is the aware-
ness of diabetic patients about retinopathy. Most of
the patients in our study were not aware about the
risk factors responsible for the progression of dia-
betic retinopathy like hyperglycemia, hypertension,
hyperlipidemia, smoking, nephropathy and cataract
surgery. Rizwan A et al. observed in her study that
lack of awareness was the leading cause of visual
loss in diabetic patients in developing countries.’® An-
other challenge is that the primary treating physician
is not referring the patients for diabetic retinopathy
screening as per protocols that type Il diabetic should
be screened at diagnosis. Diabetic retinopathy can
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be prevented or timely treated by proper screening
and early detection of disease. Our study showed
that endocrinologist referred only 19.70% of the
patients, physician 12.35% and general practitioner
3.52%. It leads to the delayed presentation of the
patients with advanced diabetic retinopathy when
vision deterioration starts and the patient report to
ophthalmologist. Kumar A and Agarwal D also sug-
gested in their article that the limited knowledge of
physician about diabetic retinopathy, poor referral
system of patients from physician to ophthalmologist
for diabetic retinopathy screening is responsible
for poor control and timely treatment of diabetic
retinopathy.'® In developing countries there are so
many barriers to proper treatment and screening of
diabetic retinopathy. In our study the main reason
was health education and awareness of the patients
to come for screening of diabetic retinopathy. In our
study 71.17% of the patients were unaware about
diabetic retinopathy screening, leading to delayed
presentation of the disease. Other than awareness
other reasons for delayed presentation were unaf-
fordability, transportation issues, dependency on
others family members and physical disability. The
lack of awareness is not only problem of developing
countries but in developed countries also faces the
same problem. Reported lack of awareness about
diabetic retinopathy in 73% in united states and 83%
in Singapore.®

The diabetic retinopathy is also affecting the day-to-
day activities of the patients in 38.82% of patients,
physical activities affected, social issues as the
patients were unable to recognize people in social
gathering, the vision also effect their diabetic control
due to drugs availability and administration, with loss
of jobs in some patients due to poor vision.

CONCLUSION

Health education of the patients about diabetic ret-
inopathy is very important in developing countries
to decrease burden of disease on health system
with meager health resources. Along with patients
treating physician and endocrinologist need to be
made aware about this blinding disease for proper
referral and timely management as per protocols. Its
only through multidisciplinary team approach that we
can combat this blinding disease.

Limitations of study: It was a single center study so
in order to generalize the results, we need to carry
out multi-centered studies and in different regions of
the country with larger sample size.

Future plan: The cost-effective strategy for our pa-
tients is prevention of the disease through initiation
and implementation of proper and rigorous screen-
ing programs throughout at the country. Pilot projects
can be started first in tertiary care hospital and then
extend the screening program to the district levels.
Due to lack of trained human resource artificial in-

telligence is the way forward without need of human
resource and many software has been approved by
FDA for developing countries.
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