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One of the chronicillnesses with the highest rate of growth in the globe and a major contributor
to acquired visual loss is diabetes mellitus (DM). Globally, diabetic retinopathy (DR), a particular
microvascular consequence of DM, continues to be the primary cause of acquired visual loss.
Objective: To ascertain the percentage prevalence of diabetic retinopathy in diabetic subjects
and the relationship between diabetic retinopathy and potential risk factors. Methods: This
study was conducted in Services Hospital on Jail Road, Lahore. The time duration of study was
from November 2018 to June 2019. The patients were asked to fill a designed questionnaire
which contained questions regarding patient's demographic data, habits and history about the
disease. Results: A total of 1000 diabetic patients were enrolled and among them 511(51.1%) had
diabetic retinopathy. Among 369 males, 173(46.9%) males had diabetic retinopathy and among
631females, 338(53.6%) females had diabetic retinopathy. The mean age of studied population
was 53.77+0.35 years. Logistic regression model indicated that age (years), gender, systolic
blood pressure (mmHg), diastolic blood pressure (mmHg), HbAlc level (mmol/L), span of
diabetes (years), family history of diabetes, sedentary lifestyle were the risk factors for
incidence of diabetic retinopathy in this study. Conclusions: The occurrence of DRis highin the
studied population. Age (years), span of diabetes (years), HbAlc level (mmol/L) and not doing
exercise were seen to be exhibiting more important role towards the development of diabetic
retinopathy.

INTRODUCTION

Diabetes mellitus (DM) is a metabolic alteration marked by
insistently high blood sugar levels, along with alterationsin
the metabolism of carbohydrates, proteins, and fats.
Although the causes and origin of diabetes mellitus (DM)
may differ, it is inevitable that changes in either insulin
secretion or insulin hormone sensitivity, or both at some
point during the natural progression of the disease
[1].There are two categories of DM: type | and type Il. For
those with type 1 diabetes, require an external insulin
source, typically administered through injections, is
necessary for survival. It is marked by the loss of the
pancreatic islets' beta cells responsible for insulin
production, leading to insufficient insulin levels. This type

can also be classified as idiopathic or immune-mediated.
Most casesof type T1diabetesare immune-mediated, where
T cells trigger an autoimmune response leading to the
destruction of B cells and consequently insulin [2].
Individuals with type Il diabetes have insulin resistance, a
disease in which the body or its tissues do not respond
effectively to the actions of insulin. Previously referred to
as adult-onset diabetes, type 2 diabetes mellitus (T2DM) s
characterized by increased blood sugar levels, insulin
resistance, and a relative insufficiency of insulin
[3].Dietary factors contribute to the risk of developing type
2 diabetes. Excessive consumption of sugar sweetened
beveragesislinkedtoahigherrisk[4]. It'salsoimportant to
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consider the kind of lipids consumed; polyunsaturated and
monounsaturated fatslower risk, while saturated and trans
fatsraiseit[5]. Consuminglarge amounts of white rice and
other grains may also increases risk of developing
diabetes. It is estimated that 7% of diabetes cases are
attributed to lack of physical activity [6]. Diabetes can
cause major problems such as ulceration, neuropathy,
retinopathy, and nephropathyasit progressesdue totissue
or vascular damage. Therefore, a wide range of different
disorders are included in the group of diabetes [7]. The
International Diabetes Federation estimates that 26.7% of
Pakistani adults will have diabetes in 2022, totaling over
33,000,000 cases [8]. Diabetic Retinopathy (DR) is a
condition that most DM patients ultimately get. One typical
effect of diabetes is diabetic retinopathy (DR), which is
brought on by alterations in the retina's blood vessels.
Damage to theretina's blood vessels can cause scar tissue,
brittle, brush-like branches, and blood leaking. The visual
images that the retina transmits to the brain may become
distorted orblurryasaresult. Blindness might result fromit
if left untreated. Blindness is typically prevented if
detected early and treated appropriately [9]. There are
around 93 million DR patients and 17 million Poliferative
Diabetic Retinopatht (PDR) patients worldwide. Twenty
years after the disease's inception, almost all patients with
type Tdiabetes and 58% of those with type 2 diabetes show
indications of retinopathy [10]. Modifiable and non-
modifiable risk factors can be used to categorize DR risk
factors. Obesity, high blood pressure, high cholesterol, and
hyperglycemia are among the modifiable risk factors. On
the other hand, the non-modifiable risk factors for the
onset and advancement of DR are pregnancy, puberty, and
the length of diabetes. Tight glycemic control [ HbAlc value
of 7% or below] might minimize the risk of DR onset and
progression in T1IDM and T2DM patients, respectively,
according to two seminal clinical trials: the Diabetes
Control and Complications Trial (DCCT) and the UKPDS
[11,12]. Countless investigations have revealed that the
pathophysiology of diabetic retinopathy includes long-
term diabetes, persistent hyperglycemia, hyperlipidemia,
and hypertension. It should come as no surprise that many
routes have been implicated in the incompletely
understood processes by whichincreased glucose triggers
the vascular disruption in retinopathy [13]. In order to
enable prompt identification and subsequent therapy of
the illness, diabetic individuals must undergo routine eye
screenings because diabetic retinopathy is primarily
asymptomaticinitsearly stages[14].

In practice, the early clinical symptoms of this problem are
visible in the fundus on ophthalmoscopic examination,
even if the first diagnosis of diabetic retinopathy may be
based on functional abnormalities in electroretinography,

DOI: https://doi.org/10.54393/pjhs.v5i02.1299

retinal blood flow, and retinal blood vessel calibre [15].
Based on the existence of vascular lesions and those that
are closely related, as well as the presence or lack of
neovascularization, diabetic retinopathy is now classified.
A quarter of those with vision-threatening diabetic
retinopathy (VTDR), which is defined as severe non-
proliferative DR, proliferative DR (PDR), and diabetic
macularedema(DME), reported DR symptomsin 2010 out of
an estimated 285 million persons with diabetes globally
[16]. Current study aimed to assess the prevalence of
diabetic retinopathy in individuals with the disease as well
asanypossiblerisk factorsassociated with the condition.

METHODS

This cross sectional study was planned to evaluate DR
prevalence in diabetes by visiting hospital of Lahore,
namely Services Hospital after receiving permission from
their institutional review board (IRB/2018/483/SIMS) and
consent from the patients. The study was conducted
during November 2018 to June 2019. A questionnaire was
designed to collect information from the diabetic patients
regarding length of life (years), sex, body mass index
(Kg/m?®), blood pressure (mmHg), Glycemic status, type of
diabetes, span of diabetes, family history of diabetes,
treatment (insulin, medicine or both), life style (active or
sedentary), smoking, diet control and exercise. The sample
size was determined by taking into account the incidence
of diabetes mellitusin Pakistanisociety. The datacollected
were entered on the MS Excel sheet by using Microsoft
Excel and statistically analyzed by SPSS (version 20.0).
Mean values were calculated and expressed as Mean +SEM.
Independent t-tests were used to calculate the
significance between metric variables while chi square
tests were used to calculate significance among
categorical variables. Logistic regression model was used
to predict the factors affecting the development of
diabetic retinopathy. Confidence level of 95% was taken
intoaccount. The p-value of <0.05 was taken as significant.

RESULTS

There were 1000 diabetic patients who registered in the
study and among them 511(51.1%) had diabetic retinopathy.
Among 369 males, 173 (46.9%) males had diabetic
retinopathy and among 631 females, 338 (53.6%) females
had diabetic retinopathy. The average age of studied
population was 53.77+0.353 years. There were 92 (9.2%)
diabetic patientsthat had type | diabetes mellitus while 908
(90.8%)had type Il diabetes mellitus. Among 1000 diabetic
patients, 166 (16.6%) had mild non-proliferative diabetic
retinopathy (NPDR), 193 (19.3%) had moderate NPDR, 97
(9.7%) had severe NPDR and 55 (5.5%) patients had
proliferative diabetic retinopathy(PDR)shownintable 1.
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Table1: Number of Patients According to the Stage of Diabetic Retinopathy

Stages of Diabetic Retinopathy N (%)
Mild NPDR 166 (16.6%)
Moderate NPDR 193(19.3%)
Severe NPDR 97(9.7%)
PDR 55 (5.5%)
Total 511(51.1%)

The demographic characteristics of enrolled subjects were shownin Table 2. All the risk factors for diabetic retinopathy were tested using
a logistic regression model. The factors included were age (years), BMI (Kg/m?), gender, fasting blood glucose (mm/Hg), random blood
glucose (mg/dl), systolic blood pressure (mg/dl), diastolic blood pressure (mm/Hg), HbAlc level (mmol/L), span of diabetes mellitus(years),
treatment, Diabetestype, family history of Diabetes, diet control, life style, smokingand exercise.

Table 2: Characteristics of Studied Population

Variabl All Subjects Diabetic Retinopathy Without Diabetic Retinopathy
ariabies Mean:S.E.M/ N (%) N=1000 Mean:S.E.M/ N (%) N=511 Mean+S.E.M/ N (%) N= 489
Weight( Kg) 53.77+0.353 55.24+0.477 52.23+0.512
Age (years) 1.61x0.002 1.611£0.004 1.614+.004
Height(m) 73.18+0.449 73.50+0.600 72.85+0.670
Body Mass Index (Kg/m’) 28.27+0.183 28.46+0.248 28.07+0.270
Fasting blood glucose (mm/dL) 178.53+2.893 178.04+4.153 179.01+4.038
Random blood glucose (mg/dL) 222.11+3.541 225.16+4.932 218.56+5.078
Systolic blood pressure (mg/Hg) 132.90+0.688 134.63+0.963 131.08+0.977
Diastolic blood pressure (mm/Hg) 83.39+0.373 84.23+0.539 82.52+0.513
HbATc level (mmol/L) 8.76+0.066 9.06+0.092 8.44+0.091
Span of Diabetes mellitus (years) 8.59+0.215 9.95+0.310 7.16+0.284
Gender Male 222.11+3.541 225.16+4.932 218.56+5.078
Female 132.90+0.688 134.63+0.963 131.08+0.977
Family history Yes 83.39+0.373 84.23+0.539 82.52+0.513
of Diabetes No 8.76+0.066 9.06+0.092 8.44+0.091
. Yes 590(59%) 296(57.93%) 294(60.12%)
Diet control
No 410(41%) 215(42.07%) 195(39.88%)
. Active 169(16.9%) 74 (14.48%) 95(19.43%)
Life style
Sedentary 831(83.1%) 437(85.52%) 394(80.57%)
Yes 52(5.2%) 20(3.91%) 32(6.54%)
Current Smoker
No 948(94.8%) 491(96.09%) 457(93.46%)
. Yes 486(48.6%) 216(42.27%) 270(55.21%)
Exercise
No 514(51.4%) 295(57.73%) 219(44.79%)

P-values for the logistic regression model together with the odds ratio and 95% confidence range. Highly significant factors
were those with ap-value of lessthan 0.01 (Table 3).
Table 3: Utilizinga Logistic Regression Model, Assessment of Risk Factors Associated with Diabetic Retinopathy

Sr. No. Variables 0dds ratio (95% CI) p-value
1 Age (years) 1.025(1.013-1.037) 0.000**
2 Body Mass Index (Kg/m2) 1.012(0.990-1.034) 0.291™
3 Gender 1.307(1.010-1.691) 0.042*
4 Fasting blood glucose (mm/dL) 1.000(0.998-1.002) 0.866"™
5 Random Blood glucose (mg/dL) 1.001(0.999-1.003) 0.352™
6 Systolic blood pressure (mg/Hg) 1.008(1.002-1.013) 0.010**
7 Diastolic bloodpressure (mm/Hg) 1.012(1.002-1.023) 0.022*
8 HbATc level (mmol/L) 1.160(1.091-1.234) 0.000**
g Span of Diabetes mellitus (years) 1.066(1.045-1.087) 0.000**
10 Treatment 0.880(0.739-1.049) 0.154™
M Type of diabetes 1.212(0.789-1.863) 0.380™
12 Family history of Diabetes 1.466(1.143-1.881) 0.003**
13 Diet control 0.913(0.710-1.175) 0.480™
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14 Lifestyle 1.424(1.021-1.987) | 0.038*
15 Current smoker 0.582(0.328-1.032) | 0.064™
16 Exercise 0.594(0.462-0.763) | 0.000**

*Significant p< 0.05, **Highly significant p< 0.01, nsNon-
significant p>0.05

DISCUSSION

With the rise in diabetes, the Diabetic Retinopathy (DR)
and vision-threatening DR (VTDR), which includes severe
non-proliferative DR ( Severe NPDR), proliferative DR
(PDR) and diabetic macular edema (DME), has been
estimated to rise to 191.0 million and 56.3 million,
respectively by 2030 in diabetic subjects [17]. In present
study, mean age of patients diagnosed with DR was
55.24+0.47 years, whereas the mean age of patients
without DR was 52.23+0.51 years. This shows that with age
the chance of developing diabetic retinopathy increases.
The logistic regression model showed the odds ratio of
1.025 with confidence interval of 95%, depicting that
advancing age is a major risk factor in developing
retinopathy in diabetic subjects. Two young patients of 9
and 16 years old were registered in the data who had DM.
This occurrence can be credited to the factors relating to
inheritances of the patients to cause diabetes at such
young age. Hletala et al. concluded that age at start of
diabetes pointedly transforms the lasting risk of
proliferative retinopathy [18]. The maximum likelihood for
the disease is in age group 5-14 years at the beginning of
disease, whereas the lowest chance is in age group 15-40
yearsatthe beginning of disease[17]. Ahigherfrequency of
diabetic retinopathy among females in comparison to
maleswas prominent. Diabetic history of the families of the
patients was considerably associated with incidence of
diabetic retinopathy in the present study. The probability
that a diabetic patient will develop retinopathy increased
by 1.466 in patients with diabetic family history. Hereditary
elements play vital role in development of the disease.
Ancestral investigations in patients with Type 1 or Type 2
DM have provided evidence for the involvement of these
genetic components in DR. Thus, it is conceivable that
several diabetes-related genes might have varying effects
on different phases of DR in diverse genetic backgrounds.
With an odds ratio of 1.066 and a 95% confidence interval,
the duration of diabetes was a significant risk factor for the
development of diabetic retinopathy. After 15 years of
diabetes, 41.8% of patients in the CURES Eye trial had DR,
and the severity of DR grew in proportion to the length of
time the patient had diabetes [19]. Patients with DR had
significantly higher average systolic and diastolic blood
pressure readings compared to those without DR. The risk
of developing diabetic retinopathy rose by 1.008 and 1.012
mmHg, respectively, for every 1 mmHg increase in systolic
and diastolic blood pressure. A significant risk factor for
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the development of diabetic retinopathy was shown to be
HbAlc levels. The reason for this high value in older age
could be that with advancing age glycemic control gets
difficult to maintain. Hyperglycemia also distorts the
maintenance of retinal perfusion, causing amplified
exposure towards damage from systemic hypertension.
Retinal hyperperfusion is a chief cause of damage in
diabetic retinopathy correlated with shearing destruction
of the capillaries. The present study indicated that with
every T mmol/L rise in HbAlc level the probability of
developing diabetic retinopathy increases by 1.160. Ten
years following diagnosis, those without retinopathy in
Europe had better glycemic control than the retinopathy
population[20].

CONCLUSIONS

In this cross sectional study, the prevalence of diabetic
retinopathy is(51.1%). Logistic regression model indicated
that age (years), span of diabetes (years), HbAlc level
(mmol/L), blood pressure and not doing exercise were
exhibiting majorinfluence ontheincidence of DR cases. To
observetheimportance of visionloss due to DR on health of
the society, large scale population centered records are
desirableinthe future.
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