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ABSTRACT
Background: Diabetic retinopathy is a common microvascular complication of type 2 diabetes
mellitus and a major cause of preventable vision loss. Poor glycemic control, hypertension, and
prolonged diabetes duration are important risk factors associated with disease progression.
Methods: This cross-sectional study was carried out at the Department of Ophthalmology, DHQ
Hospital DI Khan, over a six-month period following ethical approval. Using non-probability
consecutive sampling, 166 patients diagnosed with type 2 diabetes mellitus and diabetic retinopathy
were enrolled. Demographic and clinical data including age, gender, duration of diabetes,
hypertension status, family history of diabetes, and HbAlc levels were recorded on a structured
proforma. Fundoscopic examination was performed by a consultant ophthalmologist with a
minimum of five years of post-fellowship experience. Disease severity and associated risk factors,
namely dyslipidemia and albuminuria, were documented and analyzed using SPSS version 26.0.
Results: The average age of the participants was 55.44 + 10.07 years, average HbAlc level was 8.01
+ 1.31%, and average duration of the disease was 7.40 + 3.40 years. Hypertension was present in
74.3% of the patients, while a family history of diabetes was observed in 54.8%. The prevalence rate
for each of the severity grades of retinopathy was as follows: grade 1 -47.6%, grade 2 - 28.9%, grade
3 - 14.5%, and grade 4 - 9.0%. Total hypercholesterolemia occurred in 43.4%, LDL cholesterol
elevation in 51.8%, and albuminuria in 36.1% of the patients. Stratification analysis did not show
any statistically significant relationship between lipid disorders and albuminuria with the other
variables considered (age, location of residence, hypertension)
Conclusion: Diabetic retinopathy was a common occurrence within this group of type 2 diabetics,
with most being in the mild to moderate category. Diabetes mellitus duration, poor glycemic
control, high blood pressure, and abnormal lipid profile were the main risk factors found. Retinal
examination and strict metabolic control are essential in preventing further deterioration and loss
of vision.
Keywords: Diabetic retinopathy, Type 2 diabetes mellitus, Dyslipidemia, Albuminuria, HbAlc,
Hypertension.
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Introduction

Diabetes mellitus is a condition which CORRESPONDING AUTI_'IOR:
results in the chronic presence of |Muhammad Kamran Khalid
hyperglycemia, due to either the Department of Ophthalmology,

inadequate production of insulin or DHQ Teaching Hospi.tal, Dera Ismail Khan
problems with its function(1). Email: drkamrankhalid786@gmail.com
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Diabetes mellitus type 2, commonly known
as T2DM, constitutes the vast majority of all
cases of diabetes worldwide and presents a
well-known problem related to
microvascular and macrovascular
complications, which play an important
role in morbidity and early death among
patients(2,3). Among the microvascular
complications, diabetic retinopathy (DR)
can be considered one of the most notable
contributors to visual impairment and loss
of vision within the adult population(4,5).
In essence, diabetic retinopathy represents
a progressive condition of retinal
microangiopathy as a  result of
hyperglycemia. Pathologically, there are
processes like oxidative stress, endothelial
cell ~damage, thickened  basement
membrane, and deposition of advanced
glycation end-products, leading to retinal
ischemia and increased vascular
permeability(6,).Clinically, this disease
manifests itself in the appearance of
microaneurysms, retinal = hemorrhage,
cotton wool spots, hard exudates, and even
neovascularization eventually ending with
tractional retinal detachment(7,8).
Regarding epidemiology, this disease
creates significant burden both for society
and medical professionals. As per 2019
estimates, it was reported that about 463
million adults have been diagnosed with
diabetes worldwide, of whom about one-
third had developed retinopathy(9,10). In
spite of successful development in terms of
therapeutic approaches such as anti-VEGF
treatment, laser photocoagulation, and pars
plana vitrectomy, this condition imposes
considerable economic burden, especially
in developing and low- to medium-income
countries due to a lack of specialists(11).
The profile of risk factors in relation to DR
is very heterogeneous. Some of them
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include both the modifiable and non-
modifiable risk factors. Diabetes mellitus,
prolonged duration of the condition, poorly
controlled glycemic levels, high blood
pressure, abnormal lipid levels, older age,
presence of obesity, kidney disease, and
family history of DM have all been
considered to be risk factors for developing
DR(12). Out of these risk factors, increased
HbAlc levels and poorly controlled
hypertension have been found to be
strongly correlated with deteriorated
retinal vascular damage and worsening
retinopathy(13). While abnormalities of
lipid metabolism and albuminuria are
indicators of widespread endothelial cell
dysfunction and have been associated
specifically with the formation of retinal

hard exudates and increased DR
severity(14,15).
Within the population of Pakistan,

prevalence rates for DR among T2DM vary
greatly ranging from 24% to over 50%.
These variations are mainly due to
differences in the demographic
composition, diabetes mellitus course, and
the level of glucose regulation of patients in
different healthcare facilities(16).
Nevertheless, the lack of regional statistics
concerning DR in Khyber Pakhtunkhwa
and particularly Dera Ismail Khan prevents
efficient prevention and treatment of the
disease in this area.

In this regard, the present study was
conducted to establish the prevalence of
risk factors contributing to the development
of diabetic retinopathy among patients with
T2DM attending DHQ Hospital, Dera
Ismail Khan. Hopefully, the results will
help in identifying the prevalence of local
risk factors and developing effective
prevention and treatment strategies for the
target population.
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Methods
This cross-sectional study was conducted at
the Department of Ophthalmology, DHQ
Hospital Dera Ismail Khan, from 15th
September 2025 to 15th February 2026. A
non-probability = consecutive = sampling
technique was used for recruitment of
study participants.
The sample size was calculated to be 166
patients using the WHO sample size
calculator by taking the prevalence of high
total cholesterol (28.79%) among patients
with diabetic retinopathy in type 2 diabetes
mellitus from a previous study, (10) with a
confidence level of 95% and a margin of
error of 6.9%.
Patients aged 30-70 years, of either gender,
diagnosed with type 2 diabetes mellitus for
at least one year and having diabetic
retinopathy were included in the study.
Patients with retinopathy secondary to
other causes including hypertensive
retinopathy, central retinal vein occlusion,
and central serous retinopathy were
excluded. Patients with cataract causing
obscuration of fundus visualization or other
confounding retinal pathologies were also
excluded from the study.
Ethical approval was obtained from the
Ethical Review Committee, Gomal Medical
College, Dera Ismail Khan (Approval No.
273/GJMS/IC dated 13-06-2025) prior to
commencement of the study. Written
informed consent was obtained from all
participants after explaining the objectives
and procedures of the study.
Demographic and clinical information
including age, gender, duration of diabetes
mellitus, hypertension status, family
history of diabetes, and recent HbAlc levels
were recorded using a structured proforma.
A detailed medical and ophthalmic
examination was performed in all patients.
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Fundoscopic examination was carried out
by a consultant ophthalmologist having at
least five years of post-fellowship
experience to assess the severity of diabetic
retinopathy.

Risk factors  including elevated total
cholesterol, raised low-density lipoprotein
(LDL) cholesterol, albuminuria, hyper-
tension, and family history of diabetes were
evaluated against predefined operational
definitions established prior to data
collection. Strict data confidentiality was
maintained throughout; all records were
stored in  password-protected files
accessible exclusively to the investigating
team.Results

A total number of 166 patients suffering
from type 2 diabetes mellitus accompanied
by diabetic retinopathy were enrolled in
this study. The average age of the subjects
was 55.44 + 10.07 years, the average HbAlc
value was 8.01 + 1.31%, while the average
length of diabetes mellitus was 7.40 * 3.40
years. The existence of hypertension among
the patients was noted in 124 (74.7%).
Considering the age composition of the
subjects, the group aged between 51 and 60
years formed the highest percentage,
consisting of 60 (36.1%) subjects, followed
by the subjects aged more than 60 years,
which formed 47 (28.3%). The male gender
comprised 92 (65.4%) of the total subjects,
while females comprised 74 (44.6%). There
was a family history of diabetes mellitus in
91 (54.8%) of the subjects. Regarding the
location of residence, 85 (51.2%) of the
subjects lived in the countryside, while 81
(48.8%) resided in urban settings.
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Table 1: Demographic and Clinical Characteristics of Study Participants (n=166)

Variables Frequency (%) / Mean * SD
Age (years) 55.44 +10.07
HbA1lc (%) 8.01+1.31
Duration of diabetes (years) | 7.40 +3.40
Hypertension

Yes 124 (74.7)
No 42 (25.3)
Age Groups

30-40 years 20 (12.0)
41-50 years 39 (23.5)
51-60 years 60 (36.1)
>60 years 47 (28.3)
Gender

Male 92 (55.4)
Female 74 (44.6)
Family History of Diabetes

Yes 91 (54.8)
No 75 (45.2)
Residence Area

Urban 81 (48.8)
Rural 85 (51.2)

Grade 1 diabetic retinopathy was the most
frequently observed severity grade, present in
79 (47.6%) patients, followed by Grade 2 in 48
(28.9%), Grade 3 in 24 (14.5%), and Grade 4 in
15 (9.0%) patients. Elevated total cholesterol

was observed in 72 (43.4%) patients, while
raised LDL cholesterol was found in 86
(51.8%) patients. Albuminuria was present in
60 (36.1%) patients (Table 2).

Table 2: Severity of Diabetic Retinopathy and Associated Risk Factors (n=166)

Variables Frequency (%)
Severity of Diabetic Retinopathy
Grade 1 79 (47.6)
Grade 2 48 (28.9)
Grade 3 24 (14.5)
Grade 4 15 (9.0)
Risk Factors
High Total Cholesterol 72 (434)
Raised LDL Cholesterol 86 (51.8)
Albuminuria 60 (36.1)
Stratification analysis demonstrated no elevated total cholesterol and age groups

statistically significant association between
raised LDL cholesterol and age groups

(p=0.74), hypertension (p=0.24), family
history of diabetes mellitus (p=0.19), or
residence area (p=0.11). Similarly, no

significant association was observed between

(p=0.41), hypertension (p=0.81), family
history of diabetes mellitus (p=0.08), or
residence area (p=0.12). Furthermore,

albuminuria also showed no statistically
significant association with age groups
(p=0.24), hypertension (p=0.57), family
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history of diabetes mellitus (p=0.53), or | 51-60 years 19 (31.7) | 41(38.7)
residence area (p=0.92) (Table 3). >60 years 18 (30.0) | 29 (27.4)
Table 3: Stratification of Risk Factors with Respect to Hypertension 0.57
Different Clinical and Demographic Variables Yes 46 (76.7) | 77(72.6)
(n=166) No 14 (233) |29 (27.4)
Raised LDL Cholesterol Family History of Diabetes 0.53
Variables Yesn (%) | Non (%) | p-value Yes 31(51.7) | 60 (56.6)
Age Groups 041 No 29 (48.3) | 46 (43.4)
30-40 years 9 (12.5) 11 (11.7) Residence Area 0.92
41-50 years 21(29.2) |18 (19.1) Urban 29 (48.3) | 52(49.1)
51-60 years 22 (30.6) | 38 (40.4) Rural 31(51.7) |54 (50.9)
>60 years 20 (27.8) | 27 (28.7)
Hypertension 0.81 79
Yes 54 (75.0) | 69 (73.4) 20
No 18 (25.0) | 25 (26.6) o0 28
Family History of Diabetes 0.08 20 22
Yes 34 (472) | 57 (60.6) 15
No 38 (52.8) | 37 (39.4) 20 ' .7
Residence Area 0.12 0 - o ' ' ' '
Urban 40 (55.6) | 41 (43.6) _{60&.‘ ’bbe\’ fbbe:\' 'bbe?’ 'bbeb‘
Rural 32 (444) | 53 (56.4) %ée‘ O S N
High Total Cholesterol
Variables Yes n (%) | Non (%) | p-value
Age Groups 0.24 Fig 1: Frequency of patients on the basis of Severity
30-40 years 11 (183) |9 (8.5) of Diabetic Retinopathy
41-50 years 12(20.0) | 27 (25.5) . .
51-60 years 19(317) | 41 (387) Discussion
>60 years 18 (30.0) | 29 (27.4) The present study was conducted to
Hypertension 057 determine the frequency of risk factors
Yes 46 (76.7) | 77 (72.6) associated with diabetic retinopathy among
No 14 (233) | 29 (27.4) patients with type 2 diabetes mellitus
Family History of 0.53 presenting to DHQ Hospital Dera Ismail
Diabetes Khan. The findings of the study demonstrated
Yes 31 (51.7) | 60 (56.6) that diabetic retinopathy was commonly
No 29 (48.3) | 46 (434) observed among diabetic patients, with mild
Residence Area 0.92 to moderate grades being the predominant
Urban 29 (483) | 52(49.1) presentation. The study also identified poor
Rural 31(51.7) | 54(50.9) glycemic control, longer duration of diabetes
Albuminuria mellitus, hypertension, dyslipidemia, and
Variables Yesn (%) | Non (%) | p-value | albuyminuria as important associated risk
Age Groups 0.24 factors.
30-40 years 11(18.3) 19(85) In the present study, Grade 1 diabetic
41-50 years 12(200) | 27 (25.5) retinopathy was the most frequently observed
210
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stage, followed by Grade 2 disease, whereas
advanced grades were comparatively less
common. These findings are comparable to
previous national and international studies
reporting that non-proliferative diabetic
retinopathy constitutes the majority of cases
detected  during routine  ophthalmic
evaluation(17,18). Early-stage disease
predominance in the present study may
reflect increasing awareness and improved
access to ophthalmic screening services
among diabetic patients.

Indeed, the average HbAlc value found
among participants surpassed the threshold
set for optimal glycosylated hemoglobin
value, suggesting poor glycemic control as a
characteristic trait of this study sample.
Notably, prolonged hyperglycemia
constitutes an indispensable factor in the
development of diabetic retinopathy by
contributing to such phenomena as oxidative
stress, impairment of the endothelium,
thickening of the «capillary basement
membrane, and gradual retinal microvascular
damage. Consequently, hyperglycemia leads
to retinal ischemia, vascular permeability, and
progressive degeneration of the retina. These
findings correlate with the results of previous
research, in which HbA1lc was found to be a
strong predictor of the risk of developing
diabetic  retinopathy and its further
progression(19,20,21).

Notably, most participants suffered from
hypertension. It can be assumed that this
factor also contributed to the development of
retinal disease by increasing permeability of
the vessels and leading to progressive damage
of the capillaries. Therefore, the significance of
hypertension in the development of diabetic
retinopathy is consistent with the findings of
studies showing that tight control of blood
pressure substantially reduces the likelihood
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of retinal disease progression in type 2
diabetes mellitus patients(22,23).

In addition, dyslipidemia was a common
characteristicc, evidenced by significant
numbers of patients with high total
cholesterol and increased LDL cholesterol.
The stratification analysis failed to show any
statistically significant correlation between
the abnormalities of lipids metabolism and the
demographic factors studied. However, this
does not mean that no association exists since
dyslipidemia is known to play a role in the
development of retinal hard exudates and
vascular damage in diabetic patients. This has
been confirmed in several previous studies
conducted on similar populations(24,25). The
lack of statistical significance can be attributed
in part to the insufficient number of samples
analyzed.

Over a third of patients showed signs of
albuminuria, highlighting that there is also
endothelial dysfunction affecting
microvessels outside the retina. It is clear that
the existence of diabetes nephropathy and
retinopathy is linked because both conditions
result from the same pathogenetic process of
microangiopathy  caused by  chronic
hyperglycemia of small vessels of susceptible
organs. Similar observations regarding the
relationship  between the severity of
albuminuria and retinopathy have been made
previously(26,27).

Study Limitations
This research involves several limitations that
are intrinsic to its nature. As a single-center
cross-sectional study, the results cannot be
generalized to other groups of people, and the
study design itself cannot help establish any
causality between risk factors involved in the
development of diabetic retinopathy. There is
a need for multi-center longitudinal research
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to better describe this correlation among the
local community.

Conclusion

Among type 2 diabetics in this hospital cohort
study, the prevalence of diabetic retinopathy
is high, and mild to moderate disease is most
commonly observed. The main risk factors for
developing diabetic retinopathy include the
duration of the condition, inadequate
glycemic control, hypertension, dyslipidemia,
and albuminuria. Collectively, these results
highlight the need for effective screening
protocols for diabetic retinopathy in those
with prolonged disease course and poor
systemic risk factor control. Effective control
of blood glucose levels, blood pressure, and
lipids together will be critical to prevent
further progression of retinopathy in such
diabetics.
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