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Prevalence and Associated Factors of Diabetic Retinopathy among
Diabetic Patients in the West Bank: A Cross Sectional Study
By
Ibrahim Abdullah Taha
Supervisor
Dr. Hamzeh Al Zabadi
Abstract

Introduction: Diabetic retinopathy (DR) is one of the complications
associated with uncontrolled DM. DR is a leading preventable cause of
visual impairment in the world and is also the leading cause of blindness in
adults under 75 years of age in developing countries. We aimed to explore
the prevalence and associated risk factors of DR among diabetic patients in

the West Bank.

Materials and Methods: A quantitative cross-sectional study was
conducted in all West Bank cities. All patients underwent a comprehensive
eye exam in addition to blood and urine tests. Early treatment of diabetic
retinopathy study (ETDRS) questionnaire was used for data collection from

all patients.

Results: Prevalence of all DR in West Bank was 41.8%, While the
prevalence of NPDR was 50.3% (Mild NPDR 38.5%, 10.6% for moderate
NPDR and 1.2% for severe NPDR), PDR was 9.9% and 39.7% for DME
(mild DME was 17.4%, moderate DME 15.5% and severe DME was
6.8%). Prevalence of vision threatening (PDR, DME) was 49.7%.
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univariate analysis had shown that DR were significantly associated with
BMI (P = .035), DM duration (P = .002), LDL (P = .034), GOT Ilevel
(P = .016) and BU (P = .044). Multivariate analysis have shown a strong
significant association between diabetic retinopathy with DM duration
(P < 0.05), abnormal levels of LDL (P = 0.008), abnormal levels of GOT
(P <0.05), and Overweight (P < 0.05).

Conclusion: Earlier diagnosis of diabetes and DR can help to control some
of DR factors and prevent further complications and vision loss.
Population-based educational programs on diabetes and diabetic
retinopathy and continuous medical education on diabetes management can

improve diabetes care and self-management and prevent eye complications.
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Chapter One
Introduction

1.1 Background

Diabetes mellitus is a chronic disease that through its complications can
seriously impact the quality of life of individuals. There are warnings from
the World Health Organization (WHO) that the number of people with
diabetes is rapidly increasing. The recent studies showed that prevalence of
diabetes mellitus worldwide was 6.4% (285 million) in 2014, and will
increase to 7.7% (439 million) by 2030 (Mihardja et al., 2014). Diabetes is
an important health problem because of its high morbidity and mortality.
There are many complications associated with diabetes including
macrovascular disease that involves, cardiovascular and peripheral vascular
disease and/or microvascular complications including neuropathy,

nephropathy, and retinopathy (Jenkins et al., 2010).

Diabetic retinopathy (DR) is one of the leading preventable causes of visual
impairment in the world, and one of the complications associated with
uncontrolled DM. Treatment and early detection can help to prevent any

additional consequent ocular complications (Katibeh et al., 2015).

The worldwide prevalence of DR is 34.6%. In developed countries, DR is
the leading cause of blindness in adults under 75 years of age (Joanne et al,

2013).

It is a progressive disease affecting mainly the integrity of microscopic

vessels found in the retina. At first, DR may cause no symptoms or only


https://www.ncbi.nlm.nih.gov/pubmed/?term=Mihardja%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25411617
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yau%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=22301125
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mild vision problems. Eventually, it can lead to visual impairment and

blindness (Schmidt et al., 2010).

1.2 Significance of the study

Diabetic retinopathy (DR) is one of the leading preventable causes of visual
impairment in the world. Therefore, treatment and early detection can help
preventing any complications that might happen as a result from this

disease (Rayn lee et al., 2015).

There is a warning from the World Health Organization that the prevalence
of diabetic retinopathy is increasing worldwide, especially in developed
countries (WHO, 2016). The WHO stated that there is a need to establish
screening and surveillance programs to detect diabetic retinopathy in early
stages as the early detection might help to prevent deterioration of this

disease (Squirrell et al., 2013).

Diabetic retinopathy, therefore, should be considered as a serious public
health issue that is worthy of diagnosis and effective early intervention and
treatment. To the best of our knowledge, our present study is the first one

conducted in Palestine among general population (WHO, 2016).

1.3 Study Objectives

1.3.1 General objective

To explore to what extent diabetic retinopathy (DR) is prevalent among
diabetic patients in the West Bank in 2017, and to address its associated

risk factors.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidt%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=19305795

1.3.2 Specific objectives

1. To diagnose DR among diabetic patients in whole West Bank

Governorates by an ophthalmologist based on both signs and symptoms.

2. To assess DR severity and stages by an ophthalmologist based on both

signs and symptoms

3. To examine how DR is associated with demographical variables such as

sex and age.

4. To identify the associated risk factors related to diabetic retinopathy

development.

5. To identify any ocular complications associated with diabetic

retinopathy such as cataract, glaucoma and robiosisiridies.
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Chapter Two
Theoretical framework

2.1 Pathophysiology of diabetic retinopathy

Retina consists of huge number of cells, normal vision depends on the
integrity of these cells and intact cell — cell communication. Before any
diabetic damage, all retinal cells are activated and produce number of
mediators, such as growth factors, coagulation factors, vasoactive agents

and adhesion molecules (Juan Wang et al., 2015).

The production of these mediators leads to increase retinal blood flow,
increase capillary permeability, altered cell turnover (apoptosis,
proliferation and hypertrophy) and tissue remodeling (Pelinikanova et al.,
2016). Diabetes mellitus damages all the major cells through the layers of
the retina. Neurons (photoreceptors, bipolar, horizontal and ganglions), glia
(Muller cells and astrocytes), microglia, pigment epithelial cells and and

significantly the vascular cells (Vecino et al., 2016).

Diabetic patients have high systemic levels of glucose, lipids, hormones,
amino acids and inflammatory molecules. the increase systemic, vitreal and
retinal levels of these factor induced several unrelated and inter-related
biochemical pathways implicated in pathophysiology of the disease

(Anjana et al., 2014).

Several studies such as UK prospective diabetes study (UKPDS) suggest

that hyperglycemia is the initial cause of diabetic retinopathy,
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hyperglycemia in retinas activates formation advanced glycation end
products (AGEs), polyol formation, increased hexosamine flux, activation
of the retina-angiotensin system (RAS) and production of excess reactive

oxygen species (ROS) (UKPDS, 2012).

The increase of these factors especially fluxes through these pathways may
leads to increase promotion of apoptosis, inflammations and angiogenesis.
This may induce damage of the retinal cells and tissues and leads to
diabetic retinopathy. In early stages of diabetic retinopathy alteration in
retinal blood flow and Blood-Retinal Barrier Dysfunction occur (Semeraro
et al.,2014). The progression of the disease goes through the following

phases:

Alteration in retinal blood flow

Several studies such Berthold Pemp et al., study suggest that Elevated
glucose levels may be the initial factor leading to alterations of vessel
architecture in the retina, perfusion abnormalities, and progression of the
disease. This study compared blood flow of diabetic patients with other
without diabetes. They found that blood flow increase in the case of
diabetes, they suggest that increase of glucose in blood leads to increase
plasma density, high density of plasma cause high velocity of blood flow,
With the passage of time these high blood flow causes alteration of vessel
architecture in the retina, perfusion and then new micro blood vessel
appear. In general, the majority of recent studies have proven this theory of

retinal flow (Berthold P et al.,2016).
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Blood-Retinal Barrier Dysfunction occur

The earliest and most significant change in diabetic retinopathy (DR) is
blood-retinal barrier (BRB) dysfunction, the blood-retinal barrier is divided
into an inter and an outer barrier. The inner part is formed by the tight
junctions of retinal capillary endothelial cells covered with glial cells which
is muller cells (Cunha Vas et al., 2011). the function of the inner division
IS to nourish the inner tow- third of human retina and remove toxic
molecules and compounds. While the outer division of the BRB consists of
the tight junction of the retinal pigment epithelial cells (RPE) (Renee
Bozard et al., 2010). The retinal pigment epithelium (RPE) closely interacts
with photoreceptors in the maintenance of visual function. The RPE
transports ions, water, glucose and metabolic end products (Wen R, Song et
al,.2011). RPE can be disrupted by inflammatory and oxidative changes
associated with hyperglycemia. The changes in Long term lesions of
diabetic  retinopathy include Basement membrane thickening,
microaneurysms and neurodegeneration and glial dysfunction (Cunha Vas

etal., 2011).

Basement membrane thickening

Vascular basement membrane (BM) thickening is a fundamental structural
alteration of small blood vessels in the retina. In diabetes, early
hyperglycemia is sufficient to increase the synthesis of basement
membrane components in the retina. this thickening occurs during collagen

and fibronectin synthesis, in the case of hyperglycemia the synthesis of
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collagen and fibronectin increase leading to thickening of basement
membrane of retinal vessels (Roy Stare et al., 2010). Diabetic basement
membrane thickening appears to involve qualitative alterations of specific
basement membrane markers at an advanced disease stage. Several studies
suggested that basement membrane thickening may contribute to
accelerated vascular cell death and vessel instability in the diabetic retina

(Hainsworth et al., 2010).
Microaneurysms

Capillary microaneurysms are normally the first clinically recognizable
feature of diabetic retinopathy. Microscopically, microaneurysms are
present as ‘balloon-like’ outpunching’s of the capillary (Tam J et al., 2012).
Microaneurysms occurs result from extensive accumulation of
inflammatory cells resulting from diabetes. These inflammatory cells
damage the endothelium and it is apparent that later-stage microaneurysms

are invariably without an endothelial lining (Peramaiyan et al., 2013).
Neurodegeneration & Glial dysfunction

Changes mentioned before leads to retinal neuronal degeneration as
diabetes progresses. Recent research has been conducted indicate a range of
neural retina abnormalities ranging from neurotransmitter changes to overt
loss of retinal ganglion cells, amacrine cells or even photoreceptors (Helga
Kolb et al., 2009). There is also a highly complex interplay between
neurons, glia and vascular components of the retina and diabetes is likely to
profoundly alter the function of these cell interactions (Xu Heping et al.,

2011).
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2.2 Stages and classification of Diabetic Retinopathy

DR can be divided into three clinical stages according to early treatment
diabetic retinopathy study (ETDRS) classification which is: non-
proliferative diabetic retinopathy (NPDR), proliferative retinopathy (PDR)
and maculopathy (ETDR, 2016).

Non-proliferative diabetic retinopathy (NPDR)

During nonproliferative (NPDR) the early and mild sign is the formation of
microaneurysms i.e. outward ballooning of the capillary walls, at this stage
of microaneurysms the area affected is the area located temporal to the
vision area which is called (fovea) and they are usually asymptomatic when
they first arise, Further signs of non-proliferative diabetic retinopathy of
increasing severity from moderate to severe. at moderate stage the vascular
changes seen in one or two quadrant of the retina and the vessels that
nourish the retina, these may swell and distort, also may lose their ability to
transport the blood. the severe stage seen at more than two quadrant of the
retina also more vessels are affected and blocked, atthis stage, these areas
secrete growth factors that signal the retina to grow new blood vessels this

called neovascularization (ETDRS, 2016).

Proliferative retinopathy (PDR)

The second stage which is proliferative diabetic retinopathy (PDR)
including more neovascularization along the inside surface of the retina and

into the vitreous gel, the fluid that fills the eye. The new blood vessels are
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fragile, which makes them more likely to leak and bleed away from a wall.
Retinal detachment and scars might cause visual loss and permanent

blindness (ETDRS, 2016).
Diabetic Maculopathy (DME)

The third stage is maculopathy which is the last stage of diabetic
retinopathy, clinically significant macular edema (CSME) occurs if there is
thickening of the retina involving the center of the retina (macula) or the
area within 500 um of it, if there are hard exudates at or within 500 pm of
the center of the retina with thickening of the adjacent retina, or if this
thickening occurs at the level of optic disk. The International Clinical
Diabetic Macular Edema Disease Severity Scale includes two major levels:
absent and present. If DME is present, it is divided into mild (some retinal
thickening or hard exudates in the posterior pole, but distant from the
center of the macula), moderate (retinal thickening or hard exudates
approaching the center of the macula but not the center), and severe
(involving retinal thickening or hard exudates involving the center)
(ETDRS, 2016). Table (1) shows Summary of the stages of diabetic

retinopathy according to ETDRS.



10

Table (1): Summary of the stages of diabetic retinopathy according to

ETDRS.
The stage Retinal change
Mild NPDR microanurysms at temporal retina
Moderate NPDR | seen in one or two quadrant of the retina
NPDR and the vessels
Severe NPDR seen at more than two quadrant of the
retina , more vessels are affected and
blocked , new vessels are appear and
Cotton wall spots
PDR Neovascularization at the retina cause scars and retinal
detachment
Mild some retinal thickening or hard exudates
in the posterior pole, but distant from the
Maculophathy center of the macula
Moderate retinal thickening or hard exudates
approaching the center of the macula but
not the center
Severe involving retinal thickening or hard
exudates involving the center

2.3 Examination and diagnosis of diabetic retinopathy (DR)

According to International Council of Ophthalmology (ICO), the diagnosis

of diabetic retinopathy should Passes through these procedures:
-Patients history

A proper diabetic eye exam should always begin by gathering a thorough
history from the patient we should ask about diabetic duration, past
glycemic control (HbAlc), medication especially insulin oral
hypoglycemic, antihypertensive, and lipid-lowering, blood pressure,

cholesterol level and renal status (ICO, 2016).



11

- Initial Physical Exam

Examination should begin with visual acuity VA, intraocular pressure 10P
and slit-lamp exam, including careful inspection of iris neovasultization, if
iris neovasultization present gonioscopy should be performed to assess the

iridocorneal angle (1CO, 2016).

- Fundus Examination Assessment Methods

Currently, the two most sensitive methods for detecting DR are retinal
photography and slit-lamp bio microscopy through dilated pupils. Both
depend on interpretation by trained eye health professionals. Fundus
photography has the advantage of creating a permanent record, and for that
reason, it is the preferred method for retinopathy assessment. However,
well- trained observers can identify DR without photography and there are

many situations in which that would be the examination of choice.

The use of all instruments requires training and competence but more skill
IS needed for indirect ophthalmoscopy and slit-lamp biomicroscopy than
for fundus photography. Newer, semi-automatic non-mydriatic fundus
cameras can be very easy to use. Media opacities will lead to image/view
degradation and all photographs/images must be reviewed by trained
personnel. However during these tests, We should exclude any retinal or
virtuous abnormalities such as blots or spots, cotton wall spots (CWS),
neovasultization, abnormalities in optic disk and macular edema

(ICO, 2016).
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- Fundus fluorescein angiography (FFA)

Other tests may be conducted for most accurate results such as Fundus
fluorescein angiography (FFA), in this test special dye will inject into
patient arm then pictures will have obtained as the dye circulates through
your eyes. At this test doctor can use the images to pinpoint blood vessels

that are closed, broken down or leaking fluid(ICO, 2016).

- Optical coherence tomography (OCT)

We can also use optical coherence tomography (OCT) exam which will
help to determine whether fluid has leaked into retinal tissue, this imaging
test provides cross-sectional images of the retina that show the thickness of
the retina. At this test we can make sure if any macular edema presence or

not (ICO, 2016).
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Chapter Three
Literature review

3.1 Previous Studies
3.1.1 Prevalence of diabetic retinopathy globally

Several studies are conducted to estimate the prevalence and associated risk
factors of diabetic retinopathy (DR). One of the main studies was that
conducted by Joanne W.Y. et al, to estimate the global prevalence of
diabetic retinopathy (DR) among diabetic patients. During this study a
pooled analysis using individual participant data from population-based
studies around the world was performed, this study collected a total of 35
studies (1980-2008) provided data from 22,896 individuals with diabetes.
The overall prevalence was 34.6% for any DR. At this study, they found
that the prevalence of DR increased with diabetic duration, hemoglobin
A(1c), blood pressure levels and were higher in people with type 1

compared with type 2 diabetes (Joanne et al., 2009).
3.1.2 Prevalence of diabetic retinopathy in USA

One of the most important studies also is a cross-sectional study conducted
by Xinzhi Zhang et al., between 2005-2010 to estimate the prevalence of
DR in United States. The sample size was 1006 diabetic patients aged
between (20-79) years old. The results of this study showed that the
prevalence of DR in United States was 28.5%. The prevalence among men
was slightly more than women by an odds ratio of 2.7 as well as higher

prevalence was found among patients with hemoglobin Alc level more


http://www.ncbi.nlm.nih.gov/pubmed/?term=Yau%20JW%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5Bauth%5D
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than 7 by odds ratio of 1.45 compared to those with hemoglobin Alc level
of less than7. Odds ratio of hypertension was 1.3 than patients without

hypertension(Xinzhi et al., 2012).

In the Wisconsin Epidemiologic Study of Diabetic Retinopathy (WESDR),
the prevalence was 40%. for patients ages 30 and younger, proliferative
diabetic retinopathy (PDR), the most vision-threatening form of the
disease, was present in approximately 50% of Type 1 patients who had the

disease for 20 years.
3.1.3 Prevalence of diabetic retinopathy in Europe Countries

In UK, the prevalence of DR according to Martin C. Gulliford et.al was
22.5%.This study conducted between (2009- 2012). The sample size in this
study was 2762. Risk factors such as Age, HbAlc, hypertension, Body
mass index (BMI), low density Lipoprotein (LDL) and high density
Lipoprotein (HDL) were studied. Odds ratio was higher in patients who
aged more than 60 years by 1.6. The odds were higher also among patients

with HbAlc more than 7 by 1.87 (Martin et al., 2014).

In France, according to Massin Peter et al, the prevalence of diabetic
retinopathy was 32.2%, and it is close to the results in UK according to

study conducted in 2009 (Massin P et al., 2009).

The eye clinic of Linkdping University Hospital in Sweden conducted a
study to determine the prevalence of diabetic retinopathy in whole country.

The prevalence of any DR was 41.8% (95% CI 38.9-44.6) for patients with


http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gulliford%20MC%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gulliford%20MC%5Bauth%5D
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type 1 diabetes and 27.9% (27.1-28.7) for patients with type 2 diabetes
(Emilie Hentz et al., 2010).

3.1.4 Prevalence of diabetic retinopathy in Africa

A study conducted in Africa collected 62 studies from 21 African countries
by Burgess P.1, et al. This study collected many types of study designs
which were two cohort studies; five case—control studies, 32 diabetes
clinic-based, 9 eye clinic-based and 11 other hospital-based surveys. The
reported prevalence range for diabetic retinopathy was 7.0 to 62.4%,
proliferative diabetic retinopathy 0 to 6.9%, and non-proliferative diabetic
retinopathy ranged from 1.2 to 31.1%. During this study, the focus was on
the income level of these countries. No obvious association between
prevalence and income level of the country was detected (Burgess et al.,

2012).
3.1.5 Prevalence of diabetic retinopathy in Asia

In Asia also, several studies were conducted. Ji-Hyun Kim et al. conducted
a cross-sectional study to investigate the prevalence of diabetic retinopathy
and its associated factors in rural Korean patients with type 2 diabetes, the
study was conducted during (2005-2006) in 687 eligible participants aged
over 40 years with type 2 diabetes. The overall prevalence of diabetic
retinopathy was 18%, proliferative or severe non-proliferative was found in

5.0% of the study subjects (Ji-Hyun et al., 2008).


http://www.ncbi.nlm.nih.gov/pubmed/?term=Burgess%20PI%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burgess%20PI%5Bauth%5D
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Another cross-sectional study consisting of 217 diabetic patients conducted
by Tajunisah | et al. to estimate the prevalence of DR in Malaysia, the
results showed that the prevalence of DR in Malaysia was 51.6%

(Tajunisah et al., 2015).
3.1.6 Prevalence of diabetic retinopathy in Middle East

In the Middle East, however, the prevalence of DR in Saudi Arabia was
31.5% according to Ataur Rahman Khan et al. At this study the odd ratios
of DR among diabetic residing in an urban area was significantly higher
than diabetics residing in rural areas OR = 1.94, DR was associated to the
duration of diabetes OR = 1.70, uncontrolled blood sugar level OR = 1.96
(Ataur et al., 2011).

In the United Arab Emirates (UAE), the prevalence was 19%, most of
patients were males by 74%. Type | DM was a highly significant
contributing risk factor (82.6%) for type 1 (16.4%) vs for type 2 (Fatma et
al., 2011).

A study in Iran found that the prevalence of DR was 23.6% according to
cross-sectional study performed on 1022 diabetic participant (Heydari et

al., 2012).

The prevalence of DR In Oman was the highest on of the Arabic countries
and found to be 66.4 %, this results according to cross-sectional study
conducted by el Haddad OA et al., mild prevalence was 25.6%, moderate-

severe NPR (Non Proliferative retinopathy ) was 4%, and proliferative


http://www.ncbi.nlm.nih.gov/pubmed/?term=Tajunisah%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17243523
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tajunisah%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17243523
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20AR%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20AR%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=el%20Haddad%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=9828774
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diabetic retinopathy prevalence was 12.8% (El Haddad et al., 2012) .

In Jordan, a study conducted by Maha Titi et al. found that the prevalence
of DR among diabetic patients attended to Jordan university hospital in the
period between (Jan 2014 to Dec 2014) was 64.1%. They used a cross-
sectional study design on 1961 diabetic patients and had shown that old age
group, long duration of diabetes, poor glycemic control, uncontrolled blood
pressure and the presence of nephropathy were significantly associated
with diabetic retinopathy (Maha titi et al., 2013). The prevalence of
diabetic retinopathy in Middle East countries are summarized below in the

table (2).

Table (2): Prevalence of diabetic retinopathy in Middle East countries.

Country Prevalence Reference (author’s) Year of publication
Saudi Arabia | 31.5% Ataur Rahman Khanet al., 2010
UEA 19% Fatma Al-Maskariet al., 2011
Yemen 55% Mahfouth A Bamashmuset | 2009
Kuwait Up to 40% Zl\iiAdsani AM. 2010
Jordan up to 64% Mahatitiet al., 2013
Iraq 37% Amani na’maet al., 2000
Iran 23% Heydari Bet al., 2015
Bahrain Upto 25 % Jameel Nasser et al., 2010
Egypt 20% Macky TAet al., 2007
Oman 66.4% el Haddad OAet al., 2012



http://www.ncbi.nlm.nih.gov/pubmed/?term=el%20Haddad%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=9828774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20AR%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bamashmus%20MA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Adsani%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=17457481
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heydari%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21928255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Macky%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=20714195
http://www.ncbi.nlm.nih.gov/pubmed/?term=el%20Haddad%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=9828774
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One of the most important limitations in these studies is that they do not
conduct laboratory tests by themselves but they took the data from medical
records. Some of them also used different lab tests devices through the
same research. The prevalence of DR ranged from 7% in Norway to 66.4%

in Oman (Klistad et al., 2012: El-hadad et al., 2012).
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Chapter Four
Materials and Methods

4.1 Study design, population and settings

A guantitative cross—sectional study was conducted. The study population
of DM patients in West Bank in 2016 was estimated to be around 278,302
patients according to the Palestinian Ministry of Education (PMoH)(MOH,
2016). Subjects were selected from the DM patients who were above 18
years of age and were followed up in Palestinian ministry of health (MoH)
centers. Subjects were recruited in the primary health care centers (PHC) of
the MoH in all West Bank directorates (Jenin, Tulkarm, Qalgelia, Nablus,
Salfit, Tubas, Ramallah, Bethlehem, Jericho, and Hebron). PHC centers of
MoH were chosen due to their accessibility and representativeness to the
majority of DM patients in the West Bank. In addition, 422 of 608 PHC
centers are provided by MoH so it is considered as the major healthcare
provider for DM patients in the West Bank and the vast majority of DM
patients seek healthcare in the governmental sector as those patients are
usually insured. It should be noted that 189916 families are having
governmental insurance. DM patients with cognitive dysfunction or refused

to participate were not included.
4.2 Sample size

Subjects were recruited by random proportional method. The sample size

was calculated using the following equation (Charan J et al.,2013):
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Z2*(p) ™ (1-p)

55
CZ

Z = Standard normal variate (1.96 for 95% confidence level).
p = Expected proportion in population.
¢ = Absolute error.

We used a standard normal variate of 1.96 and an absolute error of 5%.
However, there were no previous researches in Palestine regarding this
topic so we assume the expected proportion in population (p) to be 0.5 in
order to have the highest sample size. After inserting these figures into the
previously mentioned equation, the total sample was 385. Distribution of
sample between West Bank directorates depended on proportion of each
directorate DM patients from the total West Bank DM patients excluding
those under 18 years old. Therefore, 83 patients were chosen from Nablus,
77 patients from Hebron, 58 patients from Jenin, 48 patients from Tulkarm,
39 patients from Ramallah, 24 patients from Bethlehem, 17 patients from
Qalgelia, 16 patients from Jerusalem, 9 patients from Salfit, 9 patients from

Tubas, 5 patients from Jericho.
4.3 Variables operational definitions

Education level: Those who cannot read or write considered as not
educated, who completed elementary education considered as primary
education, who completed secondary education considered secondary

education, who continued beyond secondary considered as high education.
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BMI group: Underweight: in case of BMI < 18.5, normal weight: in case
of 18.5 < BMI < 25, overweight in case of 25 < BMI < 30, and obesity if
BMI > 30.

Directorate category: North West Bank includes Nablus, Jenin, Tulkarm,
Qalgelia, and Tubas, Middle West Bank includes Salfit, Ramallah and Al
Berih, Jerusalem, and Jericho, South West Bank includes Hebron and

Bethlehem.
DM type: Type 1 DM or Type 2 DM.

DM treatment: No treatment, diet only, oral hypoglycemic agents only,
insulin only, combination of diet and oral hypoglycemic agents,
combination of diet and insulin, combination of oral hypoglycemic agents

and insulin, combination of diet and oral hypoglycemic agents and insulin.

Hypertension: Systolic BP >140 mm Hg or a diastolic BP > 90 mm Hg or

undergoing antihypertensive therapy.

Current smoking: Smoking more than one cigarette per day or one shisha

per week for at least one year.
Systemic steroid therapy: Using systemic steroid for at least one year.

Ocular trauma: Any history of physical or chemical or radiation trauma in

either eye or both eyes.

Topical steroid therapy: Using ocular topical steroid for at least one

month in either eye or both eyes.
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Retinopathy treatment: No history of treatment, history of injection only,
history of LASER only, history of surgery, history of injection and
LASER, history of injection and surgery, history of LASER and surgery,

history of injection and LASER and surgery in either or both eyes.

4.4 Data collection procedure

Subjects were first recruited. The procedure of recruitment was as
following: a list of diabetic patients in each directorate was obtained from
MoH, subjects were randomly selected from each directorate by using
random sampling technique. After that, subjects were called by phone to
tell them about participation in this research, subjects were motivated to
participate by telling them that their participation will be free screening for
cataract and lab tests will be done by qualified team. Subjects in each
directorate were told about the time and PHC center which is the main

center for directorate.

The selected subjects were interviewed face to face for an average of ten
minutes to fill the study’s previously modified validated Early Treatment

Diabetic Retinopathy Study (ETDRS) guestionnaire (ETDRS, 2016). Then,

blood and urine sample were obtained and then after, subjects underwent
pupil dilation by using a mydriatic agent (Mydramide is a Tropicamide 5%
which produced by (Dr. Fischer company), one drop for each eye. Twenty
to thirty minutes after that, dilated eye exam done by the ophthalmologist

using Top-Con Slit-Lamp and then the results were documented based on


https://clinicaltrials.gov/ct2/show/NCT00000151
https://clinicaltrials.gov/ct2/show/NCT00000151
https://clinicaltrials.gov/ct2/show/NCT00000151
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the ETDRS Classification System of Diabetic retinopathy to Present of
NPDR, PDR and Maculopathy (ETDRS, 2016).

The modified questionnaire was composed of 5 sections; (1) socio-
demographic data including age, sex and directorate; (2) medical history
including weight and height, DM type, DM duration and treatment, history
of hypertension, history of systemic steroid therapy; (3) ocular history
including ocular trauma or topical steroid therapy or retinopathy treatment;
(4) ophthalmic examination results wusing slit-lamp according to
ophthalmologist findings regarding cataract and its types and stages if
present; (5) blood, serum and urine laboratory tests performed by the
research team in Nablus city Charitable Medical Complex. Laboratory tests
included: Glycated Hemoglobin (HbAlc), Triglycerides (TG), Cholesterol
(CHOL), High Density Lipoprotein (HDL), Low Density Lipoprotein
(LDL), Alkaline Phosphatase (ALK PHQOS), Glutamic-Oxaloacetic
Transaminase (GOT), Glutamic-Pyruvic Transaminase (GPT), Creatinine

(CREAT), Blood Urea (BU), and Microalbumuria (MALDB).
4.5 Laboratory procedures

Blood and urine samples were obtained from patients according to the

recommendations of manufacturer of used Kits.

Blood sample was taken at fasting status for 8-10 hours by vacutainer
blood tubes (4 ml clot activator tube and 3 ml EDTA tube) for each patient,

urine sample was taken as random midstream around 50 ml volume.
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All samples were stored by sample transporter box at temperature 2-8
Celsius till reached the lab, where urine and clot activator samples were

centrifuged to prepare urine and serum for tests.

EDTA tube whole blood was analyzed by HumaMeter Alc system which is
a product of Human Germany, Boronate Affinity Quenching Technology is
based on affinity of boronate for glycated proteins, fluorescent binding and

quenching which have measuring range: 4-15% and imprecision: <3%.

Serum and urine samples were analyzed by HumaStar 200 system which is
a product of Human Germany, which is an open fully automated chemistry

analyzer, awarded the international iF product design award.
4.5.1 Method of analysis:

1. Cholesterol, Triglycerides: colorimetric enzymatic test for the

quantitative determination in serum sample.

2. HDL, LDL: homogeneous enzymatic color assay for the quantitative

determination in serum sample.

3. Alkaline Phosphatase: enzymatic color test for the quantitative

determination in serum sample.

4. GOT, GPT, Urea: enzymatic ultraviolet (UV) test for the quantitative

determination in serum sample.

5. Creatinine: colorimetric test for the quantitative determination in serum

sample.
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Microalbuminuria: immune turbidimetric test for the quantitative

determination in random midstream urine sample.

All kits used are produced by Human Germany according to the
recommendations of the used systems. The normal cutoff values for each
test were obtained from kits sheets as the following: CHOL < 190 mg/dl.
TG < 150. HDL > 60 mg/dl. LDL < 129 mg/dl. ALK PHOS <104 U/L,129
U/L for female, male respectively. GOT <31 U/L, 35 U/L for female, male
respectively. GPT <34 U/L, 45 U/L for female, male respectively. BU <50
mg/dl. CREAT <0.9 mg/dl, 1.1 mg/dl for female, male respectively.
MLAB 0-30 mg/l. HbAlc < 7% (NGSP5/DCCT6) for glycemic control.
Internal and external controls were used at the start and at the end of each
run of samples to maximize the accuracy of results. Internal control by
using recommended Human controls kits (Serodos and Serodos Plus for
serum tests, Mircoalbumin Standard for urine test and HumaMeter Alc
control for HbAlc). External control by comparison of HbAlc results with

HPLC method (D10) from BioRad.
4.6 Data analysis

Statistical Product and Service Solutions (SPSS V.22, IBM SPSS statistic)
was used for data entry and analysis. Descriptive statistical analysis was
used to determine the Mean + SD (SD., standard deviation) for numerical
variables, in addition to the frequency and percentage for categorical
variables. Univariate analysis using Chi-square and fisher exact tests were

used to examine the association between categorical independent variables
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(e.g., socio demographic, medical history, ocular history, laboratory tests)
and the dependent variables (NPDR, PDR and Maculopathy). Statistical

significance was considered at P < 0.05.
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Chapter Five
Results

5.1 Prevalence of diabetic retinopathy

Prevalence of diabetic retinopathy (DR) among diabetic patients was found
to be 41.8%. While the prevalence of NPDR was 50.3% (Mild NPDR
38.5%, 10.6% for moderate NPDR and 1.2% for severe NPDR), PDR was
9.9% and 39.7% for DME (mild DME was 17.4%, moderate DME 15.5%
and severe DME was 6.8%). Prevalence of vision threatening (PDR, DME)
was 49.7%. Pie chart (1.1) below shows prevalence and stages of diabetic

retinopathy.

= NPDR = PDR = DME

Chart (1.1): Prevalcne of Diabetic retinopathy stages

*NPDR: non- proliferative diabetic retinopathy, * PDR: proliferative diabetic

retinopathy *DME: diabetic macular edema.
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5.2 Description of characteristics of study participants
5.2.1 Socio-demographic factors of diabetic retinopathy

The mean age of participants was 56.48 + 12.337 years, the predominant
age category was 55-64 with 36.4% of participants. 52.7 % of them were
females. 56.1% of participants were from North West Bank. More than half

of participants, 51.9% had had primary education.
5.2.2 Medical history

The BMI mean was 30.3349 + 5.59523, 38.4 % of them were over
weighted whereas 49.6% were obese. DM duration mean was 9.69 + 7.866
years, Type 2 DM was predominant among participants with 92.5%
whereas 7.5% of participants had Type 1 DM. 46.2% of participants were
treated with oral hypoglycemic agents, 25.5% with insulin and 17.4% with
a combination of both oral hypoglycemic agents and insulin. 55.3% had
hypertension, 12.7% had a history of systemic steroid therapy. Only 20.5%

were current smokers.
5.2.3 Ocular history

10.6% of participants had previous ocular trauma. 6% were previously
treated with ocular topical steroid and 14.8% had treatment for retinopathy

using various medical and surgical methods.
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5.2.4 Laboratory tests

The mean of HbAlc was 8.2229 + 1.86130 %, 68.1% of participants had
non-controlled HbAlc level. The mean of TG was 189.5844 + 132.33346
mg/dl, 50.1% of them had abnormal TG level. The mean of HDL was
48.6512 + 14.51382 mg/dl, 83.9% of them had abnormal level. The mean
of ALK PHOS was 229.8571 + 114.79696 U, 93.8% of them had abnormal
level. The mean of CREAT was 1.0285 + 0.47192 mg/dl, 41.0% of them
had abnormal level. The mean of BU was 34.2735 + 18.88311 mg/dl,
12.7% of them had abnormal level. The mean of MLAB was 68.5577 +
78.17979 mg/dl, with 54.8% had microalbuminuria and only 2.1% had

macroalbuminuria.
5.3 Univatiate analysis for Diabetic retinopathy status
5.3.1 Socio-demographic Factors of diabetic retinopathy

Most of DR patients 29 (42.6%) were from the north governorates. (51%)
of DR patients were females and about 64 (40%) of patients were in 55-64
age group. 54% of DR patients also had primary education. Table (3)

shows Socio-demographic factors of DR patients.
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Table (3): Socio-demographic factors of DR patients.

é;bsence 97 (B Presence of DR p_yalue*
N(%) -value
N(%0)
Directorates Categories 0.554
North of West Bank 124 (57.4) 92 (42.6)
Middle of West Bank 37 (54.4) 31 (45.6)
South of West Bank 63 (62.4) 38 (37.6)
Sex 0.696
Female 120 (59.1) 83 (40.9)
Male 104 (57.1) 78 (42.9)
Age Categories 0.602
ey 26 (57.8) 19 (42.2)
- ears
5564 Years 63 (63.0) 37 (37.0)
65 76 (54.3) 64 (45.7)
- 59 (59.0) 41 (41.0)
Education Level 0.473
Not educated 21 (56.8) 16 (43.2)
Primary education 112 (56.0) 88 (44.0)
Secondary education 45 (57.0) 34 (43.0)
High education 46 (66.7) 23 (33.3)

1: Diabetic retinopathy * »-test
5.3.2 Medical and Ocular Characteristics of diabetic retinopathy

For medical characteristics, the results showed statistically significant
association between DR and BMI (P = .035). Majority of DR patients were
obese 80 (41.9%). And 36.5% were overweight. 2 patients only were
underweight. 149 of 161 had type 2 diabetes mellitus (41.9%) of all
patients. Univariate analysis also showed statistically significant
association between DR and DM duration (P = .002)., 94 (57.8%) of
patients had duration of DM more than 10 years. Hypertension was found
in 86 patients without any statistically significant association. 127 of

patients were not smokers, only 22 and 12 of patients took any type of
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systemic and ocular steroid respectively. Table (4) showed the medical and

ocular characteristics of diabetic patients.

Table (4): Medical and ocular characteristics of DR patients.

Absence of DR © | Presence of DR Povalue
N(%0) N(%0)
iag @
=" o) amg |00
Normal weight 19 (43.2) 25 (56.8)
Over weight 94 (63.5) 54 (36.5)
Obesity 111 (58.1) 80 (41.9)
@
?%'et{p;fw 17 (58.6) 12 (41.4) 0.960
Type 2 DM 207 (58.1) 149 (41.9)
E4MY(Z:rrsatlon categories 85 (67.5) 41 (32.5) 0.002
5.9 Years 52 (66.7) 26 (33.3)
10-19 Years 65 (49.2) 67 (50.8)
520 Years 22 (44.9) 27 (55.1)
zgg)eenrttensmn 97 (56.4) 75 (43.6) 0.523
Present 127 (59.6) 86 (40.4)
CN:grrent Smoking 179 (58.5) 127 (41.5) 0.805
Yes 45 (57.0) 34 (43.0)
Systemic Steroid 0.640
Therapy 197 (58.6) 139 (41.4)
No 27 (55.1) 22 (44.9)
Yes
Ocular trauma 197 (57.3) 147 (42.7) 0.292
No 27 (65.9) 14 (34.1)
Yes
Topical steroid therapy | 213 (58.8) 149 (41.2) 0.299
No 11 (47.8) 12 (52.2)
Yes
Retinopathy treatment 197 (60.1) 131 (39.9) 0.073
No 27 (47.4) 30 (52.6)
Yes

1: Body mass index, 2: Diabetes Mellitus, 3: Diabetic retinopathy *Xz-test.
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5.3.3 Laboratory characteristics of diabetic retinopathy

the results showed statistically significant association between DR and
LDL (P = .034), GOT level (P = .016), BU (P = .044). 118 (72.7%) of
patients had non-controlled HbAlc, 80 patients also had abnormal TG
levels. Not as LDL, no statistically significant association between DR and
HDL 138 (42.7%) had abnormal HDL levels. For Albuminuria the majority
of patients (53.4%) had microabuminuria and only 3 (1.9) patients had
macroabuminuria. Table (5) shows the laboratory characteristics of diabetic

patients.

Table (5): laboratory characteristics of diabetic retinopathy patients.

Absence of DR | Presence of DR p_value*
N(%0) N(%)
HbA1lc @ 0.062
Controlled 80 (65.0) 43 (35.0)
Non-controlled 144 (55.0) 118 (45.0)
)
-Nrg;rmal 111 (57.8) 81 (42.2) 0.884
Abnormal 113 (58.5) 80 (41.5)
©)

Norma 136 (57.6) 100 (42.4) 0.781
Abnormal 88 (59.1) 61 (40.9)

@
H(E)rlr}m 39 (62.9) 23 (37.1) 0.411
Abnormal 185 (57.3) 138 (42.7)

©
klgrlr_nal 155 (55.0) 127 (45.0) 0.034
Abnormal 69 (67.0) 34 (33.0)
ALK PHOS © 0384
Normal 16 (66.7) 8 (33.3)
Abnormal 208 (57.6) 153 (42.4)

)
NS 173 (55.3) 140 (44.7)
Abnormal 51(70.8) 21 (29.2) 0.016

®) 0.354
ﬁgjn . 206 (57.5) 152 (42.5)
Abnormal 18 (66.7) 9(33.3)




33

©

(Nzc'fr'fnﬁr 137 (60.4) 90 (39.6) 0.301
Abnormal 87 (55.1) 71 (44.9)

(10)
o 202 (60.1) 134 (39.9) 0.044
Abnormal 22 (44.9) 27 (55.1)
Albuminuria ™ 0.851
Normal 94 (56.6) 72 (43.4)
microalbuminuria 125 (59.2) 86 (40.8)
Microalbuminuria 5 (62.5) 3(37.5)
Macroalbuminuria

1: Glycated Hemoglobin, 2: Triglycerides, 3: Cholesterol, 4: High Density Lipoprotein,
5: Low Density Lipoprotein, 6: Alkaline Phosphatase, 7: Glutamic-Oxaloacetic
Transaminase, 8: Glutamic-Pyruvic Transaminase, 9: Creatinine, 10: Blood Urea, 11:
Albuminuria. * y-test

5.4 Univariate Analysis for Non-Proliferative Diabetic Retinopathy

Stages (NPDR)
5.4.1 Socio-Demographic Factors of NPDR

Majority of NPDR patients were from the north west bank where 37 had
mild and 6 patients had moderate NPDR. 31 of males and females had mild
NPDR. only 13 of the patients were under age of 40, where total of
31(38.2%) of patients were in age group of (55-64). Table (6) shows the

socio-Demographics factors of NPDR stages.
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Table (6): Socio-Demographics factors of NPDR stages

Variable Mild Moderate Severe NPDR | P-value*
NPDRY NPDR N (%)
N(%0) N(%)
Directorates 37 (86.0) 6 (14.0) 0 (0) 0.051
Categories 10 (83.3) 2 (16.7) 0 (0)
North of West | 15 (57.7) 9 (34.6) 2 (7.7)
Bank
Middle of West
Bank
South of West
Bank
Sex 31 (75.6) 8 (19.5) 2 (4.9) 0.359
Female 31 (77.5) 9 (22.5) 0 (0)
Male
Age Categories | 11 (84.6) 2 (15.4) 0(0) 0.798
<44 Years 13 (81.3) 3(18.8) 0 (0)
45-54 Years 22 (68.8) 9(28.1) 1(3.1)
55-64 Years 16 (80.0) 3(15.0) 1(5.0)
>65
Education Level | 9 (81.8) 2 (18.2) 0 (0) 0.720
Not educated 29 (74.4) 8 (20.5) 2(5.1)
Primary 16 (84.2) 3(15.8) 0(3.1)
education 8 (66.7) 4 (33.3) 0(0)
Secondary
education
High education

1: Non-Proliferative diabetic retinopathy * y*-test
5.4.2 Medical and Ocular Characteristics of NPDR

Results of Univariate analysis showed statistically significant association
between NPDR and DM duration (P = .044), 41(54.3%) of patients had
DM more than 10 years. Overweight and obesity found in (23 and 26) of
patients respectively. (8.6%) of the patients had DM type 2 and (56.7%)
had hypertension majority of them (32) had mild NPDR. Table (7) shows

the medical and ocular characteristics of NPDR.
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Table (7): Medical and Ocular Characteristics of NPDR stages.

Variable Mild NPDR Moderate Severe NPDR
N(%) NPDR N(%) P-value*
N(%0)
BMI categories | 1 (100.0) 0 (0) 0 (0) 0.851
@ 12 (92.3) 1(7.7) 0 (0)
Under weight 23 (74.2) 7 (22.6) 1(3.3)
Normal weight 26 (72.2) 9 (25.0) 1(2.8)
Over weight
Obesity
DM types @ 6 (85.7) 1(14.3) 0 (0) 0.804
Type 1 DM 56 (75.7) 16 (21.6) 2 (2.7)
Type 2 DM
DM  duration | 18 (85.7) 3(14.3) 0 (0) 0.044
categories 16 (100.0) 0(0) 0 (0)
<4 Years 18 (58) 11 (35.5) 2 (6.5)
5-9 Years 10 (67.9) 3(23.1) 0 (0)
10-19 Years
>20 Years
Hypertension 30 (85.7) 5(14.3) 0 (0) 0.172
Absent 32 (69.6) 12 (26.1) 2 (4.3)
Present
Current 0.158
Smoking 45 (74.0) 13 (22.7) 2(3.3)
No 17(81.0) 4 (19.0) 0(0)
Yes
Systemic 65 (75.0) 13 (21.7) 2 (2.7) 0.370
Steroid Therapy | 6 (100.0) 0 (19.0) 0(0)
No
Yes
Ocular trauma | 55 (76.4) 15 (20.8) 2 (2.8) 0.700
No 7(77.8) 2 (22.2) 0(0)
Yes
Topical steroid | 55 (76.4) 15 (20.8) 2(2.8) 0.263
therapy 7(77.8) 2 (22.2) 0(0)
No
Yes
Retinopathy 56 (77.8) 15 (20.8) 1(1.4) 0.202
treatment 6(66.7) 2 (22.2) 1(11.1)
No
Yes

1: Body mass index, 2: Diabetes Mellitus, * »-test
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5.4.3 Laboratory Characteristics of NPDR

The Results showed statistically significant association between NPDR and
BU (P = .047), (80.9%) of mild NPDR patients had normal levels of BU
and only 6 (46.2%) of severe NPDR had normal levels of BU. For non-
controlled HbAlc there were 44 of mild NPDR patients. Majority of mild
NPDR patients also had abnormal levels of HDL, while (73%) of them had

normal levels of LDL. Table (8) below shows laboratory characteristics of

NPDR Stages.
Table (8): laboratory characteristics of NPDR Stages
Variable Mild NPDR | Moderate Severe p.
N(%) NPDR NPDR | o
N(%) N(%)
HbAlc @ 18(81.8) 4(18.2) 0 (0) 0.616
Controlled 44(74.6) 13 (22.0) | 2(3.4)
Non-controlled
TG®@ 32(84.2) 6 (15.8) 0 (0) 0.198
Normal 30(69.8) 11 (25.6) 2(2.5)
Abnormal
CHOL ©@ 41(71.9) 15(26.3) [1(1.8) [0.171
Normal 21(87.5) 2 (8.3) 1(4.2)
Abnormal
HDL @ 10(90.9) 1(9.1) 0 (0) 0.469
Normal 52(74.3) 16 (22.9) | 2(2.9)
Abnormal
LDL ® 50(73.5) 17 (25.0) |[1(15) |0.065
Normal 12(92.3) 0 (0) 1(7.7)
Abnormal
ALK PHOS ® 1(50.0) 1 (50.0) 0 (0) 0.588
Normal 61(77.2) 16 (20.3) | 2(2.5)
Abnormal
GgoT " 51(73.9) 16 (23.2) |[2(29) [0.398
Normal 11(91.7) 1(8.3) 0 (0)
Abnormal
GPT® 56(75.7) 16 (21.6) |2(2.7) |0.804
Normal 6 (85.7) 1(14.3) 0 (0)
Abnormal
CREAT © 32(76.2) 8 (19.0) 2(48) ]0.365
Normal 30 (76.9) 9(23.1) 0 (0)
Abnormal
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BU ‘9 55(80.9) 11(16.2) |2(2.9) |0.047
Normal 7 (53.8) 6 (46.2) 0 (0)

Abnormal

Albuminuria Y 31(81.6) 6 (15.8) 1(2.6) [0.807
Normal.microalbuminuria | 30 (71.4) 11 (26.2) 1(2.4)
Microalbuminuria 1 (100.0) 0 (0) 0 (0)
Macroalbuminuria

1: Glycated Hemoglobin, 2: Triglycerides, 3: Cholesterol, 4: High Density Lipoprotein,
5: Low Density Lipoprotein, 6: Alkaline Phosphatase, 7: Glutamic-Oxaloacetic
Transaminase, 8: Glutamic-Pyruvic Transaminase, 9: Creatinine, 10: Blood Urea, 11:
Albuminuria. * y*-test.

5.5 Univariate Analysis for NPDR and Vision threatening (PDR, DME)
5.5.1 Socio-Demographic Factors of NPDR & Vision threatening.

Chi-square testing showed statistically significant association between
NPDR and vision threatening with Directorates (P = .028). 43 (46.7%) and
49 (53.3%) of patients were form north governorates for both NPDR and
vision threatening respectively. (51.6%) of patients with vision threatening
were females. Only 19 of DR patients were under age of 40 years. for age
group between 55-64 Years there were 32 patients of NPDR and vision
threatening and Majority of patients had primary education. Table (9)

shows socio-demographic factors of NPDR and vision threatening patients.
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Table (9): socio-demographic factors of NPDR and vision threatening

patients.
Variable NPDR Vision  Threatening
(PDR,DME) P-value*
N(%0) N(%0)
Directorates 43 (46.7) 49 (53.3) | 0.028
Categories 12 (38.7) 19 (61.3)
North  of West | 26 (68.4) 12 (31.6)
Bank
Middle of West
Bank
South of West
Bank
Sex 41 (49.4) 42 (51.6) 0.811
Female 40 (51.3) 38 (48.7)
Male
Age Categories 13 (68.4) 6 (31.6) | 0.351
<44 Years 16 (43.2) 21 (56.6)
45-54 Years 32 (50.0) 32 (50.0)
55-64 Years 20 (48.8) 21 (51.2)
>65
Education Level 0.406
Not educated 11 (64.7) 6 (35.3)
Primary education | 39 (44.8) 48 (55.2)
Secondary 19 (55.9) 15 (44.1)
education 12 (52.2) 11 (47.8)
High education

- y’-test

5.5.2 Medical and Ocular Characteristics of NPDR & Vision

threatening

Univariate analysis showed statistically significant association between
NPD, vision threatening and systemic steroid therapy (P = .020),
retinopathy treatment (P = .016). Obesity were found in 34 of patients with
vision threatening and (50.3%) of these patients had type 2 DM. about
(58%) of all patients had DM more than 10 years.
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14 patients only of all patients had exposed to any type of ocular trauma.
Univariate analysis did not show any statistically association between
smoking and NPDR and Vision threatening. Table (10) shows medical and

ocular Characteristics of NPDR and vision threatening patients.

Table (10): Medical and ocular Characteristics of NPDR and vision

threatening patients.

Variable NPDR Vision Threatening
(PDR,DME) P-value*
N(%) N(%)
BMI categories @ 0.672
Onder Wei% N 1 (50.0) 1 (50.0)
Normal weight 13 (52.0) 12 (48.0)
Over weight 31 (56.4) 24 (43.6)
Obesity 36 (45.6) 43 (54.4)
DM types ? 0.563
Type {pDM 7 (58.3) 5 (41.7)
Type 2 DM 74 (49.7) 75 (50.3)
DM duration 0.747
categories 21 (51.2) 20 (48.8)
<4 Years 16 (59.3) 11 (40.7)
5-9 Years 31 (47.0) 35 (53.0)
10-19 Years 13 (48.1) 14 (51.9)
>20 Years
'I;I\)b/g)eenrttensmn 35 (47.3) 39 (52.7) 0.481
Present 46 (52.9) 41 (47.1)
(ngrrent Smoking 60 (47.2) 67 (52.8) 0.133
Yes 21 (61.8) 13 (38.2)
Systemic Steroid 0.020
Therapy 75 (54.0) 64 (46.0)
No 6 (27.3) 16 (72.7)
Yes
El)gular trauma 72 (49.0) 75 (51.0) 274
Yes 9 (64.3) 5(35.7)
Topical steroid .928
therapy 75 (50.3) 74 (49.7)
No 6 (50.0) 6 (50.0)
Yes

1: Body mass index, 2: Diabetes Mellitus, * »-test
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5.5.3 Laboratory characteristics of NPDR & Vision threatening

No any statistically significant association between NPD, vision
threatening and laboratory findings were found. Only 8 (0.04%) patients of
NPDR and vision threatening had normal levels of alkaline phosphatase.
Also (8%) and (12%) of all patients had abnormal levels of GPT and GOT
respectively. For more information, table (11) shows laboratory

characteristics of NPDR and vision threatening.

Table (11): laboratory characteristics and vision threatening patients.

Variable NPDR Vision
Threatening Pvalue*
N(%0) (PDR,DME)
N(%)
0.876
HbA1c @
Controlled 22 (50) 22 (50)
Non-controlled 59 (50.4) 58 (49.6)
@
L(oarmal 38 (46.9) 43 (53.1) 0.432
Abnormal 43 (53.8) 37 (46.3)
CHOL @ 0.051
Normal 22 (50) 22 (50)
Abnormal 59 (50.4) 58 (49.6)
@
lr::g)r;m 11 (47.8) 12 (52.2) 0.825
Abnormal 70 (50.7) 68 (49.3)
®)
IKlErIFnal 68 (53.1) 60 (46.9) 0.176
Abnormal 13 (39.4) 20 (60.6)
ALK PHOS © 0.167
Normal 2 (25) 6 (75)
Abnormal 79 (51.6) 74 (48.4)
(]
ﬁgﬁ;a, 69 (48.9) 72 (51.1) 0.474
Abnormal 12 (60) 8(40)
()]
(N;opr-:_nal 74 (48.7) 78 (51.3) 0.167
Abnormal 7(11.8) 8(22.2)
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(©)
ﬁ?rrEnng 42 (46.7) 48 (53.3) 0.342
Abnormal 39 (54.9) 32 (54.1)
{10)
Elgrmal 68 (50.4) 67 (49.6) 0.972
Abnormal 13 (50) 13 (50)
. . (11)

ﬁl\!)??ngllrr]nui?r%albuminuria 38 (52.8) 34 (47.2) 0.742

icroalburninuri 42 (48.8) 44 (51.2)
Microalbuminuria 1 (33.3) 2 (66.7)
Macroalbuminuria : -

1: Glycated Hemoglobin, 2: Triglycerides, 3: Cholesterol, 4: High Density Lipoprotein,
5. Low Density Lipoprotein, 6: Alkaline Phosphatase, 7: Glutamic-Oxaloacetic
Transaminase, 8: Glutamic-Pyruvic Transaminase, 9: Creatinine, 10: Blood Urea, 11:
Albuminuria. * y-test

5.6 Multivariate logistic regression for factors associated with

diabetic retinopathy.

Multivariate logistic regression was used to evaluate variables associated
with Diabetic retinopathy (DR). While controlling for possible confounding
variables (DM duration, retinopathy treatment, HbAlc, LDL, GOT and
BU) in calculating the adjusted odds ratio (aOR). Variables included in the
model were only those with a significant level <0.05 in the univariate
analysis. After applying binary logistic regression model on each factors
associated with DR, (10-19) DM duration (P < 0.05), abnormal levels of
LDL (P = 0.008), abnormal levels of GOT (P < 0.05), and Overweight (P <
0.05) were still to be statistically significant with DR and the rest were not
statistically significant. Patients who had DM for (10-19) years were more
likely to have DR (aOR 1.843, 95%CI 1.05-3.22), although DM duration
more than 20 years (aOR 2.005,95%CI 0.91-4.40) was associated with
increased odds of DR, they were not statistically significant. Patients with

abnormal level of LDL (aOR 0.50, 95%CI 0.30-0.83), GOT
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(aOR 0.49,95% CI 0.27-0.89) and overweight patients (aOR 0.39, 95%ClI

0.19-0.80) were less likely to develop DR (protective factor).

Table (12): shows multivariate logistic regression for factors associated

with diabetic retinopathy.

Variables aORW 95%CI® P-value
DM duration
5-9 Years 1.034 0.55-1.931 0.917
10-19 Years 1.843 1.054-3.220 0.032
>20 Years 2.005 0.913-4.403 0.083
<4 Years®

Retinopathy treatment
Yes 1.119 0.583-2.148 0.736
No~
HbA1c®
Non-controlled 1.416 0.866-2.316 0.166
Controlled "
LDL®W
Abnormal 0.501 0.301-0.835 0.008
Normal®
GOT®
Abnormal 0.494 0.274-0.890 0.019
Normal®
BU(G)
Abnormal 1.709 0.897-3.254 0.103
Normal®
BMI®
Over weight 0.393 0.193-0.801 0.010
Obesity 0.572 0.285-1.148 0.116
Normal weight”

1: Adjusted Odds Ratio, 2:confidence intervals 95% , 3: Glycated Hemoglobin, 4: Low
Density Lipoprotein, 5: Glutamic-Oxaloacetic Transaminase, 6: Blood Urea, 7: Body
Mass Index, +:<4 Years Reference category (aOR=1), *: No diabetic retinopathy
treatment Reference category (aOR=1),": controlled HbAlc Reference category
(@OR=1), y: Normal LDL levels Reference category (aOR=1), &: Normal GOT levels
Reference category (aOR=1), ®: Normal BU levels Reference category (aOR=1), #:
Normal Weight of BMI Reference category (aOR=1).
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5.7 Multivariate logistic regression for factors associated with NPDR

and Vision threatening levels (PDR, DME).

After applying binary logistic regression model on each factors associated
with NPDR and Vision threatening, we found that systemic steroid therapy
(P <0.05) and CHOL Levels (P = 0.043) were significantly associated with
vision threating (PDR, DME). Our findings found that Patients who had
systemic steroid therapy (aOR 2.94, 95%CI 1.05-8.02), and abnormal
levels of CHOL (aOR 2.94, 95%CI 1.05-8.02) have a higher risk to

develop vision threating.

Table (13): shows multivariate logistic regression for factors associated

with NPDR and Vision threating (PDR, DME).

Variables aORY 95%CI1® P-value

Directorates Categories

Middle of West Bank 1.255 0.531-2.965 0.605

South of West Bank 0.459 0.202-1.044 0.063

North of the West Bank”

Systemic Steroid Therapy

Yes 2.948 1.059-8.209 0.039

No"

CHOL®

Normal 2.002 1.021-3.926 0.043

Abnormal *
1: Adjusted Odds Ratio, 2: confidence intervals 95% , 3: Cholesterol levels, ~: North
west bank directorates Reference category (aOR=1),

*:No seriod therapy Reference category (aOR=1), #: Abnormal levels of CHOL
Reference category (aOR=1).
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Chapter Six
Discussion

The aim of this study was to assess the prevalence of Diabetic retinopathy
and identify its mostly associated factors among the Palestinian DM
patients in the West Bank directorates. In this chapter we will discuss the
prevalence of DR, stages, associated risk factors and strength and

limitations and recommendations of the study.
6.1 Prevalence of diabetic retinopathy

Results showed that prevalence of any diabetic retinopathy among
Palestinians was (41.8%). This prevalence considered higher than global

prevalence which was (34.6%) (Joanne et al., 2009).

The prevalence also was higher than some studies that conducted in USA,
UK France and South Korea which were (28.5%), (22.5%), (32.2%) and
(18%) respectively (Xinzhi et al., 2012; Martin et al., 2014; Massin P et al.,
2009; Ji-Hyun et al.,2008). It was lower than Malaysia and India which
were (51.6%) and (66.2%) respectively (Tajunisah et al., 2015).

In the Middle East, based on the study we conducted, Palestine occupied
the fourth rank in the prevalence of DR, after Oman (66.4%), Jordan (64%)
and Yemen (55%) (EI Haddad et al., 2012; Maha titi et al.,2013; Mahfouth
et al.,2009).

DR Prevalence widely varied between studies conducted among different

populations. This might be due to differences in the characteristics of each
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study population and the used methods and criteria for assessing the
presence of DR. Based on the previous results, the prevalence of DR in
Palestine considered to be high compared to other countries. This may be

due to poor glycemic control in Palestine (Abu-Al Halaweh et al., 2017).

Prevalence of DR showed that less than other diabetic complications
among Palestinians. Prevalence of neuropathy and nephropathy were

(98.5%) and (66.2%) respectively according to WHO report (WHO, 2015).
6.2 Prevalence of diabetic retinopathy stages

The study has found that the prevalence of diabetic retinopathy stages was
for NPDR 50.3% (Mild NPDR 38.5%, 10.6% for moderate NPDR and
1.2% for severe NPDR), PDR was 9.9% and 39.7% for DME (mild DME
was 17.4%, moderate DME 15.5% and severe DME was 6.8%). Prevalence

of vision threatening (VTDR) was 49.7%.

Vision threatening (VTDR) which is the stage where the vision loss occurs.
Our study showed high prevalence of VTDR Relative to global prevalence

which is (25.3%).

This might be due to poor glycemic and lipid control among diabetic
patients and lack of medical follow up of patients (Abu-Al Halaweh et al.,

2017).
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6.3 Major of diabetic retinopathy associated factors

For all DR, the most associated factors were BMI, GOT, LDL, duration of
DM and BU which supports the results of a previous study conducted in
Heidelberg -Germany. The same previous study contradicts our study in
that HbAlc and age were found to be a significant factor, while it was not

in this one (Peter et al., 2014).

BMI is considered one of the most associated factors of DR. Meta-analysis
of global DR showed that BMI in correlation with HbAlc, cholesterol and
hypertension appears to be associated with the progression of DR in type 2
diabetes and may serve as a predictive factor for the development of this
important cause of visual loss in developing countries (Joanne et al, 2009).
Although the underlying pathophysiological mechanisms supporting the
association between higher BMI and DR are yet to be defined, several
biological theories have been proposed including the potential involvement
of platelet function, blood viscosity, aldose reductase activity, and
vasoproliferative parameters such as vascular endothelial growth factor
(VEGF). Furthermore, the concentration of VEGF has been found to be

higher in the vitreous of eyes with PDR.

An important note was that GOT, which was significant factor for DR in
our study, was not considered to be an independent variable on any
previous study that we know of. This requires further researches and study

to clarify the relationship between DR and GOT. The lack of previous
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studies on this subject prompted us to examine the relationship between DR

and GOT.

There were several studies conducted to determine relation between LDL
levels and DR. one of the most important studies was conducted in UK by
Klein R et al., Contrary to our study, this study did not provide evidence for
a relationship between increasing levels of LDL and the incidence DR or
the worsening of diabetic retinopathy in persons with type 1 and 2 diabetes
(Klein et al., 2011). Another study was conducted in China by X Chen et
al., this study also has found that there is no any relationship between DR
and LDL level, note that this study found a significant association between
DR and HDL. On the other hand, several studies found relationship
between DR and LDL. One of the most important studies was conducted in
among Korean Population by Ji-Hyun et al., like our study, found
significant association between LDL and DR, NPDR in particular (Ji-Hyun
et al., 2008). Similar to our study, results of Shandong-China Study showed
that LDL associated with DME, and VTDR (Zahoe et al., 2015).

Although the Association between LDL and DM is clear, the relation
between DR and LDL still unclear. Some researchers suggested that high
LDL level promote DM itself, this leads to increase risk of diabetic

complications such nephropathy and retinopathy (Omari et al., 2017).

Our research also found significant association between DR and duration of
DM. Similar to our study, global prevalence of DR study, for example,

found strong relationship between diabetes duration and all DR (Joanne et
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al, 2009). Moreover, a meta-analysis study conducted in Africa collected
62 studies from 21 African countries by Burgess P.I et al., results of this
study has found significant association between all DR stages and DM
duration (Burgess et al., 2012). Early treatment of diabetic retinopathy
study (ETDRS) showed that duration of diabetes is probably the strongest
predictor for development and progression of retinopathy. Among younger-
onset patients with diabetes in the ETDRS, the prevalence of any
retinopathy was 8% at 3 years, 25% at 5 years, 60% at 10 years, and 80%
at 15 years. Based on previous studies, duration of diabetes considered one
of the most important factors of DR as our study found also (ETDRS,
2014).

Blood Urea (BU) also one of associated factors of DR as our study found.
In people with Type 2 diabetes and overt kidney disease, 20% progress to
kidney failure in 20 years (ETDRS, 2014). Several epidemiological studies

were conducted to study the association between BU and DR.

A study was conducted in Heiwzaho-China, has found that BU associated
with DR (OR :1.012). Norway study by Mikel H et al. also found the same
OR between DR and BU. Unlike our study, Jordanian hospital study was
conducted in Amman found no association between DR and BU (Maha titi

etal., 2014).

Other studies found that Age, DM type, hypertension, systemic steroid
therapy, HbAlc, retinopathy treatment, CREAT and ALK PHOS were

associated with all DR, these factors were not associated in our study.
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Results of Univariate analysis also showed statistically significant
association between NPDR and DM duration. Several studies approved that
DM duration associated strongly with NPDR, Wisconsin Epidemiologic
Study of Diabetic Retinopathy (WESDR) approved that DM duration
associated strongly with NPDR and progression of PDR also (WESDR
,2015). On the other hand, Hans-Peter Hammes et al. through a study
conducted in Germany stated that DM duration associated with DME and
VTDR rather than NPDR (Peter et al., 2014). We found also significant
association between NPDR and BU, Other studies also have supported this
relationship, A Kuwaiti study has found that NPDR and PDR significantly
associated with BU (Afaf et al., 2007) but that study also concluded that
HbAlc is significantly associated to NPDR, in contrast to our study.
However, we did not find any other association between NPDR and other

DR factors such as HbAlc, LDL, HDL and GOT.

Our results of Chi-square testing also found association between systemic
steroid therapy and NPDR and VTDR. Although some studies have shown
efficancy of systemic steroid in DME treatment (Gopal Lingam et
al.,2013). Some studies also found significant association between DR and
systemic steroid therapy. A study conducted in UK found that systemic
steroid therapy was a risk factor of NPDR and PDR (Kenan et al., 2013).

In our understanding, we think that the differences between the results of
our study and previous studies might be due to the genetic variations

among each study population, study design, participant’s recruitment
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methods (Random, specialized diabetic centers, Ophthalmology

departments), different models used for data analysis.
6.4 Strength and limitations

The main strength of this study is that it was the first study of diabetic
retinopatny among diabetic patients in whole of the West Bank.
Additionally, the study population represented the majority of DM patients
in West Bank as the PHC centers of MoH are considered to be the main
health care providers (MoH, 2017). Study participants were recruited from

all directorates of West Bank.

Another strength was that the detailed slit-lamp examination of all
participants was done by the same ophthalmologist. In addition, our study
did not depend on previous laboratory tests for patients unlike other
previous studies. Also all laboratory tests were done in the same lab by

using one standard analyzer.

On the other hand, this study has many limitations, the first one is that
medical and ocular history where taken from participants only by face to
face interview without returning to the medical archive. The absence of
baseline history of retinopathy among participants prior to being diagnosed
with DM, could have an important effect on the study results regarding the

relation between retinopathy formation and DM.
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6.5 Conclusion

Earlier diagnosis of diabetes and diabetic retinopathy (DR) would help to
control and prevent DR complications. Population-based education
programs and continuous medical evaluation can also improve the health
status associated with diabetes and diabetic retinopathy (DR) and improve

self-management and prevent eye complications.

6.6 Recommendations

1. Patients with Type 1 and Type 2 diabetes should have annual screening
and evaluation for diabetic retinopathy normally after 5 years of

diabetes onset.

2. Maintaining near-normal glucose levels (HbAlc), LDL, GOT and BU
lowers the risk of retinopathy developing and lowers vision threatening

of diabetic retinopathy (VTDR).

3. Referral to an ophthalmologist is necessary if there are any stages of
diabetic retinopathy (NPDR, PDR and DME) especially patients with
vision threatening VTDR (PDR, DME).

4. We recommend also further studies in Palestine with a larger sample
size and another study design such as Cohort study for more

representative results.
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Appendix 2

ETDRS Questionnaire

Code:
Sex: Male Female
Age:
Height: Weigh:

Education Level: Non Primary (1-10) Secondary (11-12) High (University)

Typeof DM: T1 T2  Unknown

Duration of DM:

Current treatment of DM (you can chose more than one):

Diet Oral hypoglycemic agent  Insulin

Hypertension: No  Yes *Current smoker: No Yes

*Current smoker: a person who currently either smokes more than one cigarette per day or

one cigar per week or chews 30 g of tobacco per month, for at least one year.

Systemic Steroid Therapy: Yes  No If_Yes, Duration: Dose:
Ophthalmic History:
OD (Right) OS (Left)
Ocular Trauma No Physical Chemical No Physical Chemical
No Yes No Yes
Topical Steroid Therapy If Yes, Medication: If Yes, Medication:
Duration: Duration:
No Yes No Yes
) If Yes, circle the type (you can If Yes, circle the type (you can
Retinopathy Therapy
chose more than one) chose more than one)
Injections Laser Surgery Injections Laser Surgery
Glaucoma Therapy No Yes No Yes
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OD (Right) OS (Left)
10P
C/D ratio
PEX
No No
Mild NPDR Mild NPDR
Moderate NPDR Moderate NPDR
Retinopath Severe NPDR Severe NPDR
DEUNORAtNY | ppR PDR
Mild CME Mild CME
Moderate CME Moderate CME
Severe CME Severe CME
Pterygium
Previous Surger Previous
gery Surgery
112|3|4|5|6
Nuclear (O/C) Nuclear (O/C)
Cataract 11213/4/5]6
Cortical 112(3|4]5 Cortical
Posterior Posterior
Subcapsular 1]12]3]4]5 Subcapsular
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