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Introduction
Diabetes mellitus (DM) is a global problem affecting
approximately 537 million adults aged 20-79 years in 2021,
and is likely to reach 634 million by 2030.1 Pakistan with a
population of more than 220 million and a prevalence of
diabetes at 26.3% is facing a DM epidemic.2 DM is known
for its complications, including eye–related complications.
Some of these ophthalmic complications, like retinopathy,
are the result of poor glycaemic control.3 Other eye
diseases, like cataract, glaucoma and ocular surface
diseases, have also been found in higher frequency among
diabetics at a younger age.4 Ever increasing DM prevalence
demands periodic evaluation of distribution and
determinants of its complications. There has been some
work done to evaluate the association of DM with multiple
ocular complications internationally5 but most of the work
has been focussed around diabetic retinopathy (DR)6-8 and
sustainable blindness (SB).9 DM prevalence and its
associated complications in all ages are causing significant
morbidities, but data from Pakistan is still lacking in certain

areas. Association of different factors of diabetes, such as
sugar level and lipid profile, have been explored with
DR,10,11 but not much work has been done with co-ocular
morbidities, such as cataract and glaucoma.

Considering the overall burden of the disease and its co-
morbidities, it is highly essential to evaluate not only the
frequencies of the ocular co-morbidities, but the overall risk
of SB associated with DR and its risk with systemic factors,
such as lipid profile and glycated haemoglobin (HbA1c).
The current study was planned to evaluate the frequencies
of ocular comorbidities among patients with type II DM
(T2DM), and the association with multiple systemic factors.

Materials and Methods
The retrospective, cross-sectional study was conducted at
the Al Ibrahim Eye Hospital, Karachi, and comprised
diabetic eye clinic (DEC) data from April 2014 to February
2022, under the project “Strengthening Pakistan’s response
to Diabetic Retinopathy”. After approval from the
institutional ethics review committee, data was retrieved
using non-probability purposive sampling technique. Data
of all individuals who attended DEC during the stipulated
period was included, while incomplete data was excluded.
Systemic factors had been documented by the
diabetologist (general physician), while ocular assessments
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had been done and documented by the ophthalmologist
having more than 5 years of experience in medical retina.
All the entries had been made in real time. Fasting blood
glucose (FBG), random blood glucose (RBG), HbA1c, lipid
profile, serum creatinine, urine detail report (DR), blood
pressure (BP), height and weight of all patients were
recorded. Detailed eye examination findings were
documented, including best-corrected visual acuity (BCVA),
lens status, corneal changes, optic disc assessment,
intraocular pressure (IOP), measurement, optic disc
assessment and retina examination on slit lamp along with
retinal images for the presence of DR signs. DR was graded
as per the Diabetic Retinopathy Severity Scale (DRSS)12 and
presence or absence of neovascularisation were noted.

Data was analysed using SPSS 22. Mean±standard
deviation were used to express continuous
variables, while frequencies and
percentages were used for categorical
variables. Normality of data was checked
through Shapiro-Wilk test, and the data
was found to be normally distributed. DR
severity with biochemical parameters was
assessed using chi-square test or Fisher’s
exact test, as appropriate, and continuous
data of HbA1c for each ocular comorbidity
was assessed using one-sample t-test.
Contingency 2x2 table between DM
duration and HbA1c levels was generated
to calculate odds ratio (OR). P≤0.05 was
considered statistically significant.

Results
Of the 43,723 subjects,
22,677(51.86%) were males and
21,046(48.13%). The overall mean
age was 54.14±10.68 years. There
were 21,680(49.58%) patients
with DM duration 5-10 years,
followed by 14,346(32.2%) with
<5 years, and 7,697(17.6%) with
DM duration >10 years.
Biochemical parameters of
patients with ocular morbidities
were noted (Table 1).

Overall, 33,876(77.5%), had some
ocular morbidity, while
9,847(22.5%) had no such
complaints. The commonest
morbidity was cataract
12,607(28.8%), followed by
refractive errors 8,508(19.5%) and

DR 4325(9.9%) (Figure). Vision-threatening DR (VDTR)
2,553(5.83%) and ocular hypertension (OH) / neovascular
glaucoma (NVG) / suspected glaucoma 1,211(2.76%)
together represented SB risk 3,764(8.6%).

Among DR cases, non-proliferative diabetic retinopathy
(NPDR) was found to be the commonest type 1,772(40.9%),
followed by clinically significant macular oedema (CSME)
1.318(30.5%), proliferative DR (PDR) 622(14.5%) and
advanced diabetic eye disease (ADED) 613(14.2%).

No significant association of DR was found with increasing
levels of cholesterol and triglycerides (TGs). Increasing
levels of LDL were directly associated with ADED and CSME
(p<0.05). HbA1c >6.4 was associated significantly with
higher frequency of DR and suspected glaucoma (p<0.05)
(Table 2).

Table-1: Biochemical parameters of patients with ocular complications.

Biochemical Test Cataract   Refractive Diabetic Glaucoma p-value
(Mean±S.D) Error Retinopathy suspect/OHT
(n=12607) (Mean±S.D) (Mean±S.D) (Mean±S.D)

(n=8508) (n=4325) (n=1211)

FBG  170.07±67.13 166.31±58.51 172.95±72.33 153.50±39.80 0.045
RBG 249.48±111.02 233.86±98.80 265.34±107.60 230.97±102.25 0.037
HbA1c 9.20±2.12 10.07±3.02 9.47±2.24 8.58±2.02 0.189
Lipid profile:
Serum Cholesterol 197.79±69.78 193.68±60.03 203.38±87.67 187.38±51.35 0.299
Serum Triglyceride 196.39±116.96 206.97±163.73 192.12±104.93 190.13±96.65 0.152
LDL 133.87±37.27 132.68±36.01 137.30±47.77 131.06±38.83 0.341
HDL 37.40±10.34 37.12±9.38 36.82±10.11 37.29±7.36 0.857
Serum Creatinine 1.49±0.74 1.19±0.14 1.20±0.77 1.09±0.50 0.231

OHT: Ocular hypertension, FBG: Fasting blood glucose, RBG: Random blood glucose, HbA1c: Glycated haemoglobin, HDL: High-
density lipoprotein, LDL: Low-density lipoprotein, SD: Standard deviation.

Table-2: Association of biochemical parameters with severity of diabetic retinopathy (DR).

Cholesterol ranges Stages of DR (n=654) Total p-value
(mg/dL) ADED CSME NPDR PDR

n (%) n (%) n (%) n (%) n (%)

< 200 30 (58.8) 123 (45.9) 156 (59.8) 46 (62.2) 355 (54.3) 0.006
200-239 7 (13.7) 82 (30.6) 62 (23.8) 18 (24.3) 169 (25.8)
≥ 240 14 (27.5) 63 (23.5) 43 (16.5) 10 (13.5) 130 (19.9)
Triglycerides ranges (mg/dL) Stages of DR (n=642)
< 150 21 (45.7) 114 (43) 100 (38.5) 33 (46.5) 268 (41.7) 0.195
150-199 14 (30.4) 54 (20.4) 74 (28.5) 13 (18.3) 155 (24.1)
≥ 200 11 (23.9) 97 (36.6) 86 (33.1%) 25 (35.2) 219 (34.1)
LDL ranges (mg/dL) Stages of DR (n=639)
< 100 9 (18) 41 (15.8) 50 (19.3) 20 (28.6) 120 (18.8) 0.023
100-129 13 (26) 61 (23.5) 84 (32.4) 24 (34.3) 182 (28.5)
130-159 12 (24) 72 (27.7) 67 (25.9) 13 (18.6) 164 (25.7)
≥ 160 16 (32) 86 (33.1) 58 (22.4) 13 (18.6) 173 (27.1)
HDL ranges (mg/dL) Stages of DR (n=638)
≤ 40 28 (58.3) 192 (72.7) 173 (67.6) 43 (61.4) 436 (68.3) 0.033
41-59 20 (41.7) 72 (27.3) 78 (30.5%) 27 (38.6) 197 (30.9)
≥ 60 0 (0) 0 (0) 5 (2) 0 (0) 5 (0.8)

ADED: Advanced diabetic eye disease, CSME: Clinically significant macular oedema, NPDR: Non-proliferative diabetic retinopathy, PDR: Proliferative
diabetic retinopathy, HDL: High-density lipoprotein, LDL: Low-density lipoprotein.
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Uncontrolled diabetes (HbA1c >6.5) was a significant risk
factor in cataract, glaucoma and DR patients (Table 3). The
odds of having uncontrolled diabetes were 3.77 times
higher for patients having diabetes for >5 years compared
to those having diabetes for ≤5 years.

Discussion
Diabetes and its growing prevalence is a global health risk.
According to the second National Diabetes Survey of
Pakistan (NDSP), overall prevalence of known diabetics is
in the range of 19-26%, making Pakistan a highly prevalent
area for DM globally.2 A number of studies documented the
DM impact on sight and ocular complications.5,13,14

Though similar studies have been done worldwide, the
current study, to the best of our knowledge, is the first of
its kind in Pakistan, having a large dataset representative
of the wider community.

A study in Nigeria reported cataracts in 53(66.3%) of its
patients, glaucoma in 44(55%), DR in 25(32.1%), and
diabetic macular oedema in 25(32.1%), but its sample size
was just 80 patients.15 The same was the case with a study
in Yamen which reported DR prevalence of 55% (95% CI
49.6-60.1), having only 350 patients.16

An important study in Japan included a very large sample
size of 66,923 diabetics, and reported most frequent
complication to be DR (23.6%), which was much higher
than the frequency noted in the current study.17 The study
in Japan also reported NVG in 0.3% patients.17

Studies, including the current one, have reported
significant risk of cataract development due to DM, but it
is very difficult to identify DM as the only risk factor for
cataract development.18 It does, however, highlight

increased risk of earlier development and
disability which can be treated. This again is
important for national and international
policymakers as with increased DM there is
increased risk of cataract development, with
more patients requiring cataract surgery.19,20 It

is important to understand that cataract can also limit DR
screening and subsequent increased risk of SB due to
undetected progression of DR.21

The frequency of glaucoma in diabetics is variable, from
2.5% to 15.6%.22,23 The main reason for such variation is
difficulty in confirming the glaucoma diagnosis. The
current study had 1.1% patients who were initially
identified as glaucoma suspects either had suspected optic
nerve head or intraocular pressure (IOP) with Goldman
applanation tonometer of ≥21mmHg or the presence of
Rubeosis Iridis with associated high IOP.

The current study highlighted it’s the increased risk with
uncontrolled systemic factors, such as increasing HbA1c,
with DR progression. Much work has been done previously
on HbA1c and DM duration to be associated risk factors for
not only earlier DR development, but also DM
progression.24 Similar results were documented in the
current study.

The possible role of uncontrolled lipid profile with DR
progression has been explored earlier.25 The current study
found no direct correlation of increasing cholesterol to be
associated with either presence or progression of DR, nor
any relationship was found with any other ocular
complications. However, LDL and HDL were directly related
to progressive DR, and were also associated with cataract
and suspected glaucoma cases.

The current study has limitations, like being a single-centre,
retrospective study.

Conclusion
More than three-fourth diabetics had some form of ocular
morbidity. Poor control of biochemical parameters was
seen to increase the frequency of ocular complications.
Thus, greater emphasis needs to be put on better
glycaemic control.
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