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Diabetic retinopathy (DR) is One of the most well-
known microvascular complications of diabetes
mellitus (DM) and is a frequent side effect of
untreated diabetes that can lead to blindness and
visual impairment. This study was conducted to
assess the prevalence of diabetic retinopathy and
associated factors among type 2 diabetic patients. A
cross sectional study was done at Ajdabiya diabetic
center from November 2023 to January 2024.
Subjects and Methods: 52 patients (104 eyes) with
T2DM were included in this study, their fasting blood
o ] ] . . . sugar and glycosylated hemoglobin level, lipid
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(done by noncontact +90-diopter lens), fundus

photographs taken by Non-Mydriatic Fundus

Camera TFC-1000. Around 61 eyes (58.7%) had

diabetic retinopathy, 27 eyes (26%) had back ground

DR, 6 eyes (5.8 %) had pre-proliferative DR, 4 eyes
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were females. There was a significant association
between the development of DR and duration of DM
(p=0.003), The FBS levels were also determined to
be a significant risk factor for DR (p = 0.031), also
LDL with (p=0.039). No other factors were found to
have a significant association with DR. In this study
more than half of diabetic patients had diabetic
retinopathy. There was a significant association
between the development of DR and duration of DM,
FBS, LDL levels, there was no significant relation
between diabetic retinopathy and hypertension,
HgAlc Serum cholesterol or triglyceride levels or
previous cataract surgery.
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INTRODUCTION

The World Health Organization defines Diabetes Mellitus as a collection of metabolic diseases that share the
hyperglycemia phenotype. (1) This condition is described as > 2 readings of fasting plasma glucose of 126 mg/dl or >200
mg/dl 2-hour post-prandial glucose level or (HbAlc) > 6.5% glycosylated hemoglobin [1].

Diabetes mellitus (DM) is divided into two categories: type 1 insulin dependent diabetes mellitus (IDDM), which
accounts for 10% of occurrences of DM, and type 2 which is non-insulin dependent diabetes mellitus (NIDDM)
accounting for about 90% of cases [1].
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Data from the 2021 International Diabetes Federation Atlas report that by 2045, there will be 136 million more persons
with diabetes than there were in any other IDF Region, an increase of 86% [2]. The prevalence of diabetes in Middle
East and North Africa is 16.2% and expected to increase to 19.3% by 2045 [2].

Long-term complications of diabetes include diabetic retinopathy with potential loss of vision, nephropathy, peripheral
neuropathy and autonomic neuropathy [3]. Diabetic retinopathy (DR) is the most frequent microvascular consequence
of diabetes and is still one of the main causes of blindness in persons aged 20 to 74 globally [4]. The global prevalence of
diabetic retinopathy was estimated to be 34.6% [5], in Benghazi, the prevalence of DR was 30.6% according to Roaeid
and Kadiki [6], while in Misurata was 16.2% [7].

Nearly all type 1 diabetic patients and approximately 60% of type 2 diabetic individuals experience retinopathy
throughout the first two decades of their disease [8]. Diabetic retinopathy is a one of the complications of diabetes
mellitus and it is characterized by microaneurysm, hemorrhage, hard exudates, cotton-wool spots, venous changes, and
new vessel formation involved in the peripheral retina, optic disc, or both [9]. The risk factors of DR include
uncontrolled DM, hypertension, hyperlipidemia and obesity, duration of diabetes, pregnancy, cataract surgery and
genetic risk factors [10]. The purpose of this study was to find out the prevalence of diabetic retinopathy, grades of
retinopathy and correlation with other risk factors, so that progression of diabetic retinopathy can be predicted, and early
intervention can be instituted.

METHODS

Study design

A cross sectional study was used targeting the Libyan patient aged between 35-75 years and carried out at Ajdabiya
diabetic center from November 2023 to January 2024. This study comprised of a sample size 52 patients (104 eyes) with
T2DM.

The inclusion and exclusion criteria

Patients with an established diagnosis of type 2 DM with or without DR were included in the study. Patients were
excluded if they had type | diabetes, as well as those with intraocular infection or inflammation, peoples with
abnormalities in anterior and posterior eye’s chamber which can interfere visualization during retinal examination other
than RD, with retinal diseases like retinal vascular occlusions or retinitis pigmentosa. Additionally, subjects receiving
intravitreal injections or those who had previous laser treatment were not included. Individuals who were unable to
provide informed consent were also excluded from this study.

Data collection tools

The data collected using researcher administered structured questionnaires with both open and closed-ended including
age, gender, duration of diabetes (from the time of diagnosis to the time of examination), their fasting blood sugar and
glycosylated hemoglobin level, lipid profile measured, anti-diabetic treatment used, presence or absence of systemic
hypertension, cataract surgery.

Comprehensive ophthalmic examination, including slit-lamp biomicroscope and fundus examination of both the eyes
was done, best-corrected Snellen visual acuity recorded as logarithm of the minimum angle of resolution (log MAR),
followed by slit lamp biomicroscopic and fundus examination was done through dilated pupil using 1% tropicamide
using noncontact fundus lens (Volk +90-diopter lens). Fundus photographs taken by Non-Mydriatic Fundus Camera
TFC-1000; Intraocular pressure was measured using applanation tonometry.

Ethical issues

The study was conducted according to the principles of the World Medical Association Declaration of Helsinki. Before
being included in this study written consent was obtained from all participants. Each patient has explained the nature of
this study, its purpose, procedures, duration, and benefits involved, as well as any discomfort it might cause. Each patient
was informed that participation was voluntary, they could withdraw from this study without giving explanations, and
their decision to withdraw would not affect their medical treatment or their relationship with the treating physician.

Statistical analysis

Data from this study were analyzed using SPSS version 25 software for Windows. Descriptive statistics were used to
express the results as mean + standard deviation, frequencies, and percentages. Chi-square tests (¥2) was used to test for
the association. P < 0.05 was considered statistically significant
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RESULTS

Socio-demographic characteristics

Out of 52 (104 eyes) patients included in this study 28(26.9%) were males, 76(73.1%) were females. Their ages ranges
between 36 — 74 years with mean (58.90) years SD (8.1), 44(42.3%) were in the age group 61 — 70 years, 38(36.5%)
were between 51 and 60, 14(13.5%) were between 40 and 50, 6(5.8%) were above 70 years and 2(1.9%) were less than
40 years. With concern to education level, 23.1 % were non educated, while 76.9 % were educated.

Table 1. Socio-demographic characteristics of patients attending at diabetic center at Ajdabiya, Libya, 2023 (n = 104)

Variables | Frequency (n of eyes) \ Percent (% of eyes)
Age in years
<40 2 1.9
40 -50 14 135
51 -60 38 36.5
61-70 44 42.3
> 70 6 5.8
Gender
Male 28 26.9
Female 76 73.1
Education level

None educated 24 23.1
Primary 42 40.4
Secondary 10 9.6
Tertiary 28 26.9

Treatment modality and different clinical factors

Among patients in this study (5.8 %) of them used insulin and (69.2 %) of them used oral antiglycemic and the remaining
(25%) used both insulin and oral antiglycemic agents. The duration of diabetes was between 1 - 25 years with a mean
duration of (10.38) years (SD = 6.4). While HbA1c levels ranged between 5.4 to 14.9 with a mean of (8.73) (SD 1.90),
About (15.4 %) of the patient had glycemic control equal or less than 7 and the other (51.9 %) had glycemic level
between 7 to 9 while remining (32.7%) were greater than 9. Fasting blood sugar level was up to 125 mg/dl in (19.2 %)
and more than 125 mg/dl in (80.8%).

In our study, the mean fasting blood sugar level was 171.35 with a SD of 63.485 mg/dl. Cholesterol levels were equal
to or above 200 in (26.9 %) and triglyceride (TG) levels were equal to or above 150 mg/dl in (33.7%), and low-density
lipoprotein LDL levels were above 130 mg/dl in (28.8%).

In this study the number of hypertensive patients was (36.5 %) and patients with previous cataract surgery were (19.2%)
visual acuity (log MAR) Snellen equivalent was 0.3 and less in (76 %) and more than 1 in about (3.8 %)

Table 2. Treatment modality and different clinical factors among patients attending at diabetic center at Ajdabiya, Libya, 2023

(n=104)
Variables Frequency Percent (% of
(n of eyes) eyes)
Duration of Dm

<5 years 28 26.9

5—10 years 24 23.1

11 - 15 years 28 26.9

16 — 20 years 22 21.2

> 20 years 2 1.9

Treatment

Oral hypoglycemic drug 72 69.2

Insulin 6 5.8

Both 26 25.0

HgAlc
<7 % (good) 16 154
7.1 -9 % (sub optimal) 54 51.9
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> 9 9% (poor) | 34 | 32.7
FBS
Up to 125 20 19.2
> 125 84 80.8
Cholesterol

Less than 200 mg/dl (normal) 76 73.1

Equal or mo_re_than_ 200mg/dl 28 26.9
(dyslipidemia)

Triglyceride (TG)

Less than 150 mg/dl (normal) 69 66.3

Equal or more_than_lSO mg/dl 35 337
(dyslipidemia)

Low density lipid (LDL)
Less than 130mg /dI 74 71.2
More than 130 mg/dI 30 28.8
Hypertension
No 66 63.5
Yes 38 36.5
Cataract surgery
No 84 80.8
Yes 20 19.2
Visual acuity (log MAR) Snellen equivalent

0.3 and less 79 76.0

More than 0.3 up to 1 21 20.2

More than 1 4 3.8

HbA1c: hemoglobin Alc, DM: diabetes mellitus, Log MAR: logarithm of the minimum angle of resolution

Prevalence of diabetic retinopathy among type 2 Diabetic patients

The result of this study showed that 61 (58.7 %) of participants had diabetic retinopathy and the remaining 43 (41.3 %)
did not have diabetic retinopathy. Therefore, as shown in Fig.1 below the prevalence of retinopathy among type 2
diabetic patient was 58.7%.

Diabetic Retinopathy

M Diabetic retinopathy

No

HYes

Figure 1. Prevalence of diabetic retinopathy among type 2 diabetic patients attending at diabetic center at Ajdabiya, Libya,
2023 (n=104)

Among patients with DR: 27 eyes (26 %) had background DR, 6 eyes (5.8 %) had pre-proliferative DR, 4 eyes (3.8 %)
had proliferative DR, 2 eyes (1.9 %) had advanced diabetic eye disease, 22 eyes (21.2 %) had CSME.
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Table 3. Classification of Diabetic Retinopathy among type 2 diabetic patients attending at diabetic center at Ajdabiya, Libya,
2023 (n=104)

Diabetic retinopathy

Frequency (n) | Percent (%)
No DR 43 41.3
Background DR 27 26.0
Pre-proliferative DR 6 5.8
Proliferative DR 4 3.8
Advanced diabetic eye disease 2 1.9
CSME 22 21.2

DR: diabetic retinopathy, CSME: clinically significant macular edema

Associated factors of diabetic retinopathy

As shown in Table 4, the chi-square test, which was used to assess the relationship between DR and the studied factors,
showed that the relationship between the presence of DR and the duration of DM was significant (p = 0.00), the
relationship between DR presence and HbAlc levels was (p = 0.044). between DR presence and level of education
(p=0.004), However, there was no significant association between DR and gender, hypertension, cholesterol and

triglyceride levels. (All p > 0.05)

Table 4. Chi-square test showing the association between diabetic retinopathy and the studied factors.

Diabetic retinopathy Chi-
Variables No S Square | pvalue
N (%) N (%) X2

<40 2(100.0) 0(0.00)
40 - 50 8 (57.1) 6 (42.9)

Age 51 -60 23 (60.5) 15(39.5) 20.561 0.000
61-70 10 (22.7) 34(77.3)
>70 0(0.00) 6(100.0)
Male 9(32.1) 19(67.9)

Gender Female 34(44.7) 42(58.7) 1338 | 0247
Non educated 6(25.0) 18(75.0)
Primary 13(31.0) 29(69.0)
. Secondary 8(80.0) 2(20.0)

Education level Tertiary 16(57.1) 12(42.9) 13.557 0.004
more than 0.3 up to 1 2(9.5) 19(90.5)
more than 1 0(0.00) 4(100.0)

<5 23(82.1) 5(8.2)

5-10 16(66.7) 8(33.3)

Duration of Dm 11-15 3(10.7) 25(89.3) 50.091 0.00
16 — 20 1(4.5) 21(95.5)
> 20 0(0.00) 2(100.0)
OHD 36(50.0) 36(50.0)

Treatment insulin 2(33.3) 4(66.7) 7.626 0.022
both 5(19.2) 21(80.8)
=<7.0 10(62.5) 6(37.5)

HgAlc 7.1-9.0 24(44.4) 30(55.6) 6.268 0.044
>9.0 9(26.5) 25(73.5)
up to 125 14(70.0) 6(30.0)

FBS >125 20(34.5) 55(655) | ooos | 0004
Less than 200 (normal) 35(46.1) 41(53.9)

Cholesterol Equal or more th_an 200 8(28.6) 20(71.4) 2.578 0.108

(dyslipidemia)
TG Less than 150 (normal) 30(43.5) 39(56.5) 0.384 0.535
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Equal or more than 150

(dyslipidemia) 13(37.1) 22(62.9)

Less than 130 38(51.4) 36(48.6)
LDL More than 130 5(16.7) 25(833) | L0989 | 0001

. No 30(45.5) 36(54.5)
Hypertension Yes 13(34.2) 25(65.8) 1.257 0.262

No 40(47.6) 44(52.4)

Cataract Yes 3(15.0) 17(85.0)
surgery more than 0.3 up to 1 2(9.5) 19(90.5) 7.087 0.008

more than 1 0(0.00) 4(100.0)

DR: diabetic retinopathy, HbAlc: hemoglobin Alc, DM: diabetes mellitus, OHD: oral hypoglycemic, CSME: clinically significant
macular edema.

In Table 5, the logistic regression showed that the duration of DM was significant as a risk factor for DR with a p-value
= 0.003, FBS was similarly significant with a p-value = 0.031, LDL levels with a p-value = 0.039. Otherwise, no
significant association was observed between DR and the other studied factors (age, gender, level of education, mode
of treatment, HgAlc, hypertension, cholesterol levels, triglycerides, and previous cataract surgery).

Table 5. The relationship between diabetic retinopathy and associated factors using logistic regression.

Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Age -0.101 .6600 .0240 1 .8780 .904
Gender -1.228 .8970 1.876 1 1710 .293
Education level -0.489 .5060 9310 1 .3350 .614
Duration of DM 1.653 .5480 9.098 1 .0030 5.222
Treatment -0.041 5720 .0050 1 .9430 .960
HgAlC -0.830 .6690 1.538 1 .2150 436
Step la FBS 3.169 1.471 4.642 1 .0310 23.794
cholesterol -1.339 1.660 .6510 1 4200 .262
TG 0.464 .9420 .2430 1 .6220 1.591
LDL 3.426 1.662 4.251 1 .0390 30.767
Hypertension .9340 .9420 .9820 1 .3220 2.545
Cataract surgery 1.141 1.233 .8570 1 .3550 3.131
Constant -12.125 4.897 6.132 1 .0130 .000

HbA1c: hemoglobin Alc, DM: diabetes mellitus, FBS: fasting blood sugar; TG: triglyceride, LDL: low density lipoprotein.

DISCUSSION

Diabetic retinopathy (DR) is a common microvascular complication of diabetes mellitus (DM) and a significant global
health issue [9]. It is a frequent complication of untreated diabetes that can result in blindness and visual impairment.
Since the likelihood of blindness in a diabetic is about 25 times higher than in the general population, early identification
of diabetic retinopathy (DR) is the first line of defense against visual loss [11]. Our study found a prevalence of DR
among patients with T2DM of 58.7%, which is higher than in previous studies conducted in Libya. In previous studies
conducted in Libya, the prevalence was 30.5%, 16.2% in Benghazi [6], and Misurata [7], respectively. Based on DR
grading, (41.3%) of the patients in our study had no apparent DR, (26%) had background DR, 5.8% had pre-proliferative
DR, (3.8%) had proliferative DR, (1.9%) had advanced diabetic eye disease, and (21.2%) had CSME.

Elzarrug et al [12] found that (56.3%) had background DR, (5.8%) had pre-proliferative DR, (31.6%) had proliferative
DR, (4.7%) had advanced diabetic eye disease, and of those, (22.1%) had CSMO. In our study, most of our patients
were female (73.1%), as were Elzarrug et al [12], their ages ranged between 36 and 74 years, with a mean of 58.90
years. In this study, the duration of diabetes was between 1 and 25 years, with a mean duration of 10.38. There was a
significant association between the development of DR and the duration of DM (p = 0.00). The relationship was also
significant between the duration of DM and the severity of DR (p = 0.00), consistent with other studies [13-15].

In most previous research, hyperglycemia (measured by HbAlc) and FBS were considered significant risk factors for
the development of DR. Therefore, in patients without diabetic retinopathy, monitoring FBS may be beneficial and
reduce the risk of retinopathy [11,12,16].
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In this study, FBS was considered a significant risk factor for the development of DR, while HgA1c was not a risk factor
for DR, and this result was consistent with other studies [17]. We also evaluated hypertension as a potential risk factor.
In the study, subjects demonstrated that it was not associated with an increased risk of developing of diabetic retinopathy.
Other studies have also found no association between high blood pressure and the risk of diabetic retinopathy [16,18,22].
The statistical analysis showed an insignificant relationship between DR and high levels of cholesterol and triglycerides
[13,20,22]. In contrast, however, a study of type 2 diabetic patients found a significant association between total
cholesterol and triglycerides and the development of DR [19]. While there is a significant relationship between DR and
high levels of low-density lipoprotein, which was proven in this study [21].

After cataract surgery, people with diabetes mellitus have been observed to experience an increased rate of retinopathy
progression. Cataract surgery greatly raises the possibility of developing NPDR. Its effects last for five years following
surgery [23]. In the study, subjects demonstrated that cataract surgery was not associated with an increased risk of
developing diabetic retinopathy [24].

CONCLUSION

In this study, more than half of diabetic patients (58.7%) had diabetic retinopathy. Background diabetic retinopathy is
the most prevalent presentation. There was a significant association between the development of DR and the duration
of DM, FBS, and LDL levels; there was no significant relationship between diabetic retinopathy and hypertension,
HbA1c serum cholesterol or triglyceride levels, or previous cataract surgery.
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