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Purpose: To determine the frequency and risk factors for severity of retinopathy
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in diabetic patients referred to a tertiary level military hospital.
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Material and Methods: Diabetic patients referred for suspected diabetic
retinopathy on fundoscopy from medical outpatient clinic of Military Hospital
Rawalpindi were randomly included in the study. Retinopathy was assessed with
slit lamp biomicroscope using fundus lens or indirect ophthalmoscope, and
graded into absent, non-proliferative or proliferative retinopathy. ANOVA test
was used to perform univariate analysis, and to evaluate the simultaneous effect
of significant risk factors on the different stages of retinopathy, multivariate
regression analysis was done.
Results: Out of four hundred and eighty patients, retinopathy was confirmed in
38% cases with advanced retinopathy in 16%. In univariate analysis, duration of
diabetes, fasting blood glucose and glyscosylated haemoglobin test were
significantly associated with retinopathy (P<0.005). On multivariate analysis,
however, only duration of diabetes proved to be an independent risk factor for
both type and progression of retinopathy (Odds Ratio 5.7 for 5 to 10 years and
32.3 for more than 10 years in cases of non-proliferative retinopathy).
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Conclusion. The frequency of retinopathy observed was high with strong
association to duration of diabetes. This emphasizes the need for regular
screening of diabetic individuals to detect retinopathy in the early stages and
increasing public awareness.

iabetes mellitus is one of the most common
non communicable diseases with an
increasing incidence worldwide. While most
individuals affected with Diabetes in developed
countries are elderly, it occurs at a much younger age
in Asian countries1. According to the latest World
Health Organization report, Pakistan has 5.2 million
diabetic subjects, and the number is expected to
increase to a staggering 13.9 million making it the 5th
highest in the world by 20302. Retinopathy is the most
frequent microvascular complication of diabetes
mellitus, causing blindness in over 10,000 people
every year and is the leading cause of legal blindness3.
According to Pakistan national blindness survey the
prevalence of blindness in adults older than 30 years
of age is 2.7%, out of these, 15.3% have diabetic
retinopathy4.

The role of various risk factors for development
and progression of Diabetes has been demonstrated by
several epidemiologic studies of western countries.
These factors include type and duration of diabetes,
age, gender, glycemic control, hypertension, body
mass index, smoking, serum lipids and presence of
microalbuminuria5,6. However, there is a paucity of
data on the prevalence of diabetes-related eye diseases
and the role of various risk factors in developing
countries such as Pakistan7.
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The aim of this study was to determine the
frequency of diabetic retinopathy and associated risk
factors in a tertiary care setup receiving referrals of
military personnel and their dependents with clinical
suspicion of diabetic retinopathy.

MATERIALS AND METHODS
This was a cross sectional study conducted on diabetic
patients with clinical suspicion of diabetic retinopathy
based on direct Ophthalmoscopy carried out in
diabetic outdoor clinic of Military Hospital
Rawalpindi and referred to our institute for
confirmation or otherwise, from March 2008 to
February 2010. Only those cases were randomly
included in the study who had not received any
previous intervention for diabetic retinopathy. Any
patient with corneal opacity or lenticular opacities
which precluded proper fundus examination was
excluded from the study. The cases were given a
questionnaire that included information on patient's
age, gender, weight, height, type and duration of
diabetes. Laboratory evaluations consisted of
measuring blood HbA1C test, and fasting blood
glucose. HbA1C test was measured by high
performance liquid chromatography system (reference
range
4.7-6.0%;
Merck-Hitachi
9100,
Merck,
Darmstadt, Germany). Fasting plasma glucose was
measured by the glucose-peroxidase colorimetric
enzymatic method (Biodiagnostics). Serum total
cholesterol was measured by enzymatic-colorimetric
methods (Merck Diagnostics, Germany). The Hospital
Ethics Committees approved the study protocol and
an informed consent was obtained from all patients.
Ophthalmoscopy was done after pupillary
dilatation by 1% tropicamide and 10% phenylephrine
eye drops. Classification of retinopathy was based on
the findings in the worst eye. The binocular indirect
ophthalmoscope (Keeler Instruments Inc. PA, USA)
and slit lamp biomicroscope (Magnon SL-450, Japan)
with fundus lens were used to examine the fundus.
Diabetic retinopathy was clinically graded by an
experienced retinal specialist as per the norms of the
International
Clinical
Diabetic
Retinopathy
guidelines10. The cases were divided then as having no
retinopathy, non-proliferative retinopathy, and
proliferative retinopathy15. The presence of clinically
significant macular oedema was also noted for future
study.
A pre-tested form was used to collect the
information for this study. The data was entered in
SPSS version 15 (SPSS Inc, Chicago, USA). It was
checked for inconsistencies and duplications. For
descriptive purposes, quantitative variables were
presented as mean and standard deviation. Univariate
analysis was carried out using Analysis of variance
(ANOVA) for the comparison of quantitative variables
between different stages of retinopathy. These

variables were gender, type of diabetes, duration,
fasting blood glucose, serum total cholesterol, and
HbA1C. P-value of less than 0.05 was considered
significant. To evaluate the simultaneous effect of
significant risk factors on univariate analysis on the
different stages of retinopathy (the response variable),
multivariate regression model was used.
RESULTS
A total of four hundred and seventy patients were
evaluated (65.7% males, 92.4% type II diabetics). Mean
age was 56.23 + 8.73 years (95% CI 55.47 to 57.78). Age
distribution according to type of retinopathy is given
in Table 1. Diabetic retinopathy was confirmed in 38%
cases (n = 180). 104 patients (22%) had non
proliferative retinopathy and 76 patients (16%) were
diagnosed with proliferative retinopathy. The
demographic and clinical characteristics of patients are
shown in table 2. Overall, retinopathy was more
prevalent in patients with type-2 Diabetes compared
with those with type-1 (12.6% vs. 9.4% for nonproliferative, and 8.6 % vs. 6.2% for proliferative
respectively). During univariate analysis, patients with
retinopathy showed statistically significant difference
in duration of diabetes, fasting blood glucose, HbA1c,
compared to patients with no retinopathy (p<0.001).
Insignificant
differences
were
found
in
hyperliipidemia (p=0.337). A multiple logistic
regression model was then developed to identify
which of the latter were related to each level of
retinopathy. The results listed in Table 3 show that
HbA1C and high fasting blood glucose were no longer
significant when adjusted for in the logistic model. On
the other hand, longer duration of diabetes was still at
risk of developing any grade of diabetic retinopathy
(table-3). During calculating the odds ratio the
reference category was taken as no retinopathy.
Similarly for duration of diabetes and its effect on
retinopathy, the first category (duration less than five
years) was taken as reference.
DISCUSSION
Recent studies indicate that prevalence of diabetes in
our country is around 9-10%. This increase has been
attributed to the rapid economic, demographic, and
nutritional transition experienced that has led to
lifestyle changes resulting in increased prevalence of
diabetes. Paralleling this high prevalence of diabetes is
a concern that complications of diabetes, mainly
diabetic retinopathy, in such subjects might also be
high. However, few studies have attempted to assess
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the prevalence of diabetic complications in
Pakistan4,7,12,13. In this study, we report the prevalence
of DR in subjects attending the diabetic clinic of a
tertiary care military hospital. In the present study
diabetic retinopathy was present in 38% of the 470
patients considered for evaluation. Various studies
give different figures for the prevalence of diabetic
retinopathy. High prevalence rates of 50-60% were
found in UK, Australia14 and other European nations15.
Our figures for non-prolifeartive retinopathy coincide
with those of other studies16,17, with a slightly higher
rate for proliferative retinopathy. This higher rate
could be explained by the fact that the microvascular
complications of DR are higher in the subcontinent
due to poorer diabetic control.

retinopathy. This could be explained by low mean
levels of total cholesterol (<200 mg/ dl) of our patients
studied, and could reflect the major role of genetic
factors in various stages of diabetic eye disease.
However, the cross-sectional design adopted
precludes confirmation of this hypothesis.
Table 2: Patients’ characteristics according to different
stages of diabetic retinopathy (n=470)

No DR

290

55.69± 9.40

53.97 to 57.06

Non prolife- 104
rative DR
Prolifera76
tive DR

57.26± 8.74

56.19 to 59.07

56.53± 8.90

55.27 to 57.89

Total

56.23 ± 8.73

55.47 to 57.78

470

Type –I

36 (12.5)

47 (45.2) 31 (40.8)

Type –II

254 (87.5) 57 (54.8) 45 (59.2)

Less than 5yrs 186 (64.2) 19 (18.3) 12 (15.8)
5- 10 years

82 (28.3)

More than 10yr 22 (7.5)

0.368

<0.001

32 (30.7) 25 (32.9)
53 (51.0) 39 (51.3)

Fasting Blood Glucose
Less than 100 146 (50.3) 22 (21.1) 16 (21.0)
mg/dl

Table 1: Age characteristics of study patients with
retinopathy
95% Confidence
Interval

PDR P values
(n=76)
n(%)

Duration of Diabetes

Similar to regional studies18,19, the type of diabetes
mellitus did not seem to be associated with the
occurrence of diabetic retinopathy. This may be
because diabetic patients on Insulin were treated with
the aim of tight glycaemic control so that they were
now at a lower risk for such an occurrence.

Mean age
+ SD

NPDR
(n=104)
n(%)

Type of Diabetes

In this study, a number of medical risk factors
were assessed (Table-2), and the risk factors
independently
associated
with
any
diabetic
retinopathy, in order of importance, were, longer
duration of diabetes, FBG, and HbA1C levels. Logistic
regression analysis revealed longer duration of
diabetes to be an independent risk factor associated
with both the presence and severity of diabetic
retinopathy.

Type of DR No of
Cases

No DR
(n=290)
n(%)

Risk Factors

From 100-150 98 (33.8)
mg/dl

31 (29.8) 18 (23.6)

More than
150 mg/dl

51 (49.1) 43 (56.4)

46 (15.9)

<0.001

Hyperlipidemia
Total cholesterol 22 (7.5)

more than 6.2
mmol/l

11 (10.5) 7(9.2)

0.431

Total cholesterol 268 (92.5) 93 (89.5) 69 (90.8)

of less than 6.2
mmol/l
Glycosylated haemoglobin (HbA1c)

P value of 0.684 using ANOVA test, DR= Diabetic
retinopathy

Less than 7%

Association of total cholesterol levels with
retinopathy has been clearly demonstrated, especially
in type 2 diabetes patients12. However, this was not
observed in the present study for any type of

More than 9% 43 (14.9)

135 (46.5) 38 (36.5) 19 (25.0)

<0.001

From 7 to 9% 112 (38.6) 29 (27.8) 30 (39.5)
37 (35.7) 27 (35.5)
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Data expressed as number of cases (percentage), DR=
diabetic retinopathy.

photography grading. This could have resulted in the
underestimation of the prevalence of retinopathy.

Table 3: Multivariate analysis of risk factors for mild
to moderate and advanced diabetic
retinopathy (n = 470)
Risk factor

Duration of
Diabetes 05 to
10 years
Duration of
Diabetes more
than 10 years

Non proliferative
retinopathy
Odds
P value
Ratio

Proliferative
retinopathy
Odds P value
Ratio

5.780

<0.001

2×106

<0.001

32.364

<0.001

2×108

<0.001

CONCLUSION

The duration of diabetes, however, remained the
strongest predictor for any diabetic retinopathy as
well as its severity. Patients with duration 5-10 years
had 5 times more chances to have non proliferative
retinopathy and 2×106 times more chances for advance
retinopathy than patients with duration less than 5
years and no retinopathy. Similarly patients with
duration more than 10 years had 32 times more
chances to have non proliferative retinopathy and
2×108 times more chance to have proliferative
retinopathy than patients with duration less than 5
years and no retinopathy (Table 3). Moreover, such an
association has been observed by several other
investigators as well20, and it was probably related to
the magnitude or prolonged exposure, or both, to
hyperglycaemia coupled with other risk factors.

In conclusion, the present study suggests that
although the frequency of retinopathy is similar to that
reported earlier, given the large number of diabetic
subjects in the country, even with the lower
prevalence rates, diabetic retinopathy still poses an
enormous public health and economic burden for
Pakistan. Those with a longer duration of diabetes,
elevated fasting blood glucose and HbA1C levels, are
at highest risk of complications. This emphasizes the
need for regular screening of diabetic individuals to
detect retinopathy in the early stages and increasing
public awareness. This would minimize the
occurrence of avoidable blindness in developing
nations such as Pakistan.
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Reports in Asian developing countries have also
observed an association of high levels of fasting
plasma glucose and HbA1c with retinopathy8,13,21. Our
study also showed these factors to be significant in
univariate analysis.
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Poor diabetic control could reflect a dearth of
clinical, evidence-based-knowledge regarding diabetic
medication amongst our physicians. In view of the
global increase in diabetes, this is a major concern for
healthcare and underscores the importance of routine
retinal examination in all diabetic patients. In contrast
with developed countries22,23 most of the patients in
our study had no regular follow up program for
management of diabetes and the prevalence of
retinopathy was found to be higher in these patients.
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R N F L Analysis
Quantitative retinal nerve fiber layer analysis at present is still a research tool but is likely to become a useful
clinical tool in future.
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