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ABSTRACT
Background: Diabetic retinopathy (DR) remains one of the major causes of vision loss and blindness in young
adults despite the availability of effective treatment.
Objective: To determine the prevalence of DR among adult diabetic patients attending primary health care centers
in Kuwait and to identify factors that could be associated with DR.
Methods: The current study is a part of a larger multi-centric one. The first phase of the study is a cross sectional
one to determine the prevalence of DR among diabetic patients attending the selected primary health care centers.
The second one was a nested case-control study, whereas all patients with DR (case group n = 216) were
compared with all other diabetic patients without DR (control group n = 488) to determine the associated factors
with cases. A pre-designed questionnaire included socio-demographic, clinical data, in addition to health care
characteristics and personal practice. Basic univariate analyses were followed by multiple logistic regression
analysis.
Results: The prevalence of DR among adult diabetic patients attending primary health care centers was 43.6%. Of
the personal factors examined, age was the only significant determinant of DR (OR = 2.2, 95% CI: 1.1 – 5.2) and
(OR = 4.6, 95% CI: 2.0 – 11.0) for age groups 50 – 59 and > 60 as compared with those < 40 years respectively.
Among clinical factors, patients with type 2 – insulin treated diabetes were more prone to have DR (OR = 8.0,
95% CI: 3.5 – 19.4). Duration of diabetes was a significant predictor of DR (OR = 2.6, 95% CI: 1.61 – 4.2) and
(OR = 2.8, 95% CI: 1.5 – 5.5) for a duration of 10 – 19 and > 20 years as compared with < 10 years respectively.
Also, poor glycemic state and uncontrolled hypertension were associated factors (OR = 2.0, 95% CI: 1.2 – 2.8)
and (OR = 3.1, 95% CI: 2.0 – 4.9) respectively. Cardiovascular complications, neuropathy, nephropathy and
diabetic foot were significantly associated with DR. Within patients' practice, regular follow-up was proved to be a
protective factor (OR = 0.5, 95% CI: 0.3 – 0.8)
Conclusion: Regular follow-up is the strongest modifiable risk factor for DR. Old patients with longer duration of
diabetes particularly those having other types of long term diabetic complications and on insulin therapy are more
prone and should be regularly screened for DR.
Keywords: Diabetic retinopathy - prevalence - associated factors
INTRODUCTION
Diabetes mellitus (DM) has long been recognized
as a major health problem, not only for its
adverse health impact on individuals, but also
for its economic burden on health care system and
society at large.(1) Diabetic eye disease refers to a
group of eye problems that people with diabetes
may face as a complication of diabetes. Diabetic
retinopathy (DR) is the most common diabetic eye
disease and a leading cause of blindness in adults.
It is caused by changes in the blood vessels of the
retina. The progression of DR begins with prolonged
hyperglycemia, which results in expression of
factors which stimulate vascular endothelial
proliferation and increased capillary permeability.(2)
As the prevalence rates of diabetes increase, there
is increasing concern of potential increased number
Correspondence to: Prof. Medhat Shazly, Department
of Medical Statistics, Medical, Research Institute,
Alexandria University, Tel: 00965/66612524, E-mail:
medhat_shazly@hotmail.com

Bull. Alex. Fac. Med. 46 No.2, 2010.
© 2010 Alexandria Faculty of Medicine.

of patients at risk for DR.(3) It remains one of the
major causes of vision loss and blindness in young
adults despite the availability of effective
treatment.(4)
The prevalence of DR shows wide variations
between countries. In type 1, it ranges from 14%
(India) to 80% (Finland) and in Type 2 it ranges
from17% (Switzerland) to 52% (United Kingdom).(5)
Several risk factors for development and
progression of retinopathy in diabetic patients have
been considered. So far, the duration of diabetes has
been shown to be the most powerful predictor of
DR.(6) Other factors are the age of onset of diabetes,
the level of glycemic control, blood pressure,
proteinuria.(2) Problems related to health care, patient
compliance with visit schedules, dietary and
therapeutic recommendations can have a major
impact on accessibility of medical recommendation.
Factors such as co-morbidity, socio-economic status,
social support are equally important in determining a
good compliance and adequate self car.(7)
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Few studies have been carried in Kuwait on
diabetic retinopathy. However, none of these studies
have been conducted on both types of DM or in a
multi-centric population. Also, these studies either
considered Kuwaiti population only or did not
consider the control for possible confounding effect
of the variables.(8-10)
In a country with a high prevalence of DM, like
Kuwait, revealing the extent and factors associated
with DR is a high public health priority. The aim of
the present study is to determine the prevalence of
DR among adult diabetic patients attending primary
health care centers in Kuwait and to identify factors
that could be associated with DR especially those
factors that can be considered avoidable.
METHODS
This study was carried out in five primary health
care centers representing the five health regions in
Kuwait. The field duration of the study covered 5
months starting from June to October 2006. The
current study is a part of a larger multi-centric
descriptive one. The details of the methodology can
be found elsewhere.(11) In brief, all diabetic patients
attending to the selected centers were sequentially
recruited. Two index days were randomly defined
for each of the selected centers for collection of data.
Newly discovered cases were excluded from the
study. The sampling unit was diabetic patient who
had been diabetic for at least 2 years. Also, they
should be fully examined by an ophthalmologist
with an ophthalmic report in their medical record.
Selection criteria included age > 18 years. All
eligible subjects were asked to participate in the
study. The final studied sample size was 704 adult
diabetic patients.
Study Questionnaires
The structured interview method has been adopted
to collect data for this study with a specially
designed questionnaire. It was derived from other
published studies dealing with the same topic as
well as from our own experience. It included
socio-demographic characteristics (age, gender,
nationality, education, occupation, marital status,
housing and family income) and clinical data (type
of DM, treatment, glycemic state, presence of
hypertension, co-morbid conditions, obesity and
chronic diabetic complications), in addition to
pattern of care and patient' practice (need of help to
reach health care center, regular follow-up,
compliance with diet recommendations, regular use
of drug, regular check of urine glucose, regular
check of blood glucose, self monitoring of blood
glucose (SMBG), smoking, physical activity).
Biochemical investigations included fasting blood
glucose, HbA1c, total cholesterol, high density
lipoprotein (HDL), low density lipoprotein (LDL),
triglycerides and micro-albuminuria.
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The present study could be differentiated into two
phases. The first one was a cross sectional study to
determine the prevalence of DR among adult
diabetic patients attending the selected centers. The
second one was a nested case-control study, whereas
all patients with DR (case group, n = 216) were
compared with all other diabetic patients without DR
(control group, n = 488) to determine the associated
factors with cases. Patients were considered eligible
as cases if they had type 1 or type 2 diabetes for at
least 2 years and DR had been diagnosed by an
ophthalmologist in one or both eyes. Patients were
considered eligible as control if they had type 1 or
type 2 diabetes for at least 2 years and had never
been affected by any diabetic eye complications.
Verbal consent was obtained from all the subjects,
after explanation of the purpose and importance of
the research, prior to conducting the survey.
Measurements:
Trained physicians in the chosen centers collected
data by interviewing patients and reviewing their
medical records. In order to ensure uniformity of
data measuring methods that relied on clinical
judgment, all participating physicians were trained
on data collection and the questionnaire was
thoroughly tested for clarity before it was accepted.
Patients were considered as having type 1 diabetes
if their age at diagnosis was < 30 years and
insulin was used continuously from the time of
diagnosis. They were considered as having type 2
diabetes if their age at time of diagnosis was > 30
years. Three blood pressure measurements were
obtained by trained physicians using a standardized
sphygmomanometer after a 5-minute sitting rest.
Hypertension was considered as uncontrolled by
treatment on the basis of clinical judgment and
confirmed by the presence of systolic blood pressure
value > 140 mmHg and/or diastolic pressure > 90
mmHg.(12)
Patients were classified as having diabetic
neuropathy or cardiovascular complication on the
basis of the presence of clinical symptoms and signs
and confirmed by medical reports in their records.
Nephropathy was considered if patient had
microalbuminuria (albumin excretion < 30 mg per
24 hours), clinical proteinuria, or subjected to
dialysis. The glycemic state of patient referred to the
last value of HbA1c and it was considered adequate if
< 7%. Normal levels for blood lipids were identified
as 5.6 mmol/L for total cholesterol, 2.1 mmol/l for
triglycerides, 3.4 mmol/L for LDL, and 0.91 mmol/L
for HDL. Major limb complications included foot
ulcer, claudication, gangrene, persistent ischemic
pain or amputation. Co-morbidity included
conditions that had been already present prior to the
diagnosis of DM (angina pectoris, hypertension,
renal disease, endocrine dysfunction, dyslipidemia
and liver diseases).
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Physical activity was considered if it was practiced
for 30 minutes at least 3-4 times a week. For height
and weight measurement, we used the Detecto-Scale
Instrument, which was calibrated once a day before
use. Body mass index was calculated as weight in
kg/ height in square meters.
Statistical analysis:
Analysis was initially carried out based on a series
of univariate comparisons. In order to control
simultaneously for possible confounding effect of
the variables, multiple logistic regression was used
for the final analysis. In the univariate analysis Chisquare test was used to detect the association
between retinopathy and explanatory variables. In
multiple logistic regression analysis, the association
between exposure and outcome was expressed in
terms of odds ration (OR) together with their 95%
confidence intervals (95% CI).
All the explanatory variables included in the
logistic model were categorized into two or more
levels (R = reference category): gender: maleR,
female; age (years): < 40R, 40 – 49, 50 – 59, > 60;
nationality: KuwaitiR, non-Kuwaiti; education:
primary or lessR, intermediate / secondary,
university or higher; occupation: unemployedR,
worker, clerk, professional; marital state: marriedR,
unmarried; housing: villaR, middle income, limited
income, flat; family income / month (KD): < 500R,
500 – 999, 1000 – 1499, > 1500; type of diabetes:
type 1R, type 2, type 2 – insulin treated; duration of
diabetes (years): < 10R, 10 – 19, > 20; treatment:
noneR, oral, insulin, oral + insulin; glycemic state:
good controlR, poor control; hypertension: noR, yes
uncontrolled, yes controlled; co-morbid conditions:
noR, yes uncontrolled, yes controlled; obesity: noR,
overweight, obese, severely obese; cardio-vascular
complications: noR, yes; nephropathy: noR, yes;
neuropath: noR, yes; diabetic foot: noR, yes; need of
help to reach health care center: noR, yes; regular
follow-up visits: noR, yes; compliance with diet
recommendations: noR, yes; regular check of urine
glucose: noR, yes; regular check of blood glucose:
noR, yes; SMBG: noR, yes; smoking: noR, yes;
physical activity: noR, mild, moderate. Analysis was
performed using SPSS package.
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RESULTS
Among 704 diabetic patients participated in the
study 216 were diagnosed as having DR with an
overall 30.7% prevalence rate.
A total of 216 diabetic patients with DR were
compared with 488 patients with no eye
complications. The socio-demographic, clinical,
health care related characteristics and personal
factors together with the results of unvariate
analyses were presented in tables I – III. The results
of the final analysis using multiple logistic
regression were summarized in table IV. No
significant association between DR and sociodemographic factors was detected except for age.
Patients in the age group 50 – 59 had double risk of
DR than those under forty (OR = 2.2, 95% CI: 1.1 –
5.2) and those > 60 years had more than four times
risk (OR = 4.6, 95% CI: 2.0 – 11.0).
Among clinical factors, type of diabetes was
significantly associated with DR. Patients with type
2 insulin treated diabetes had an increased risk of
DR as compared with type 1 (OR = 8.0, 95% CI: 3.5
– 19.4). Longer duration of diabetes seamed to
increase the risk DR. Patients who had diabetes for
10 – 19 years had more than double the risk as
compared with those who had diabetes for less than
ten years (OR = 2.6, 95% CI: 1.6 – 4.2) and patients
with diabetes for 20 years or more had about triple
the risk of DR (OR = 2.8, 95% CI: 1.5 – 5.5). Poor
glycemic state and uncontrolled hypertension were
significant associated factors with DR (OR = 2.0,
95% CI: 1.2 – 2.8) and (OR = 3.1, 95% CI: 2.0 –
4.9) respectively.
Other long term diabetic complications as
cardiovascular disease, neuropathy, nephropathy and
diabetic foot were significantly associated with the
outcome of interest (OR = 1.7, 95% CI: 1.1 – 2.7),
(OR = 2.3, 95% CI: 1.4 – 3.7), (OR = 1.9, 95% CI:
1.1 – 4.1) and (OR = 3.7, 95% CI: 2.3 – 5.9)
respectively.
Among health care and patients' practice, regular
follow-up was the only amenable factor that could
be proved to be a significant protective factor
against DR (OR = 0.5, 95% CI: 0.3 – 0.8)
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Table I: Socio-demographic characteristics of diabetic patients
with and without retinopathy

Variables

Retinopathy
No
Yes
(n=488)
(n=216)
No.
%
No.
%

Significance

Gender
Male
Female

246
242

50.4
48.6

97
119

44.9
55.1

X2 = 0.18
P = 0.10

Age (years)
< 40
40 - 49
50 - 59
> 60

83
165
155
83

17.0
33.8
31.8
17.4

9
37
59
111

4.2
17.1
27.3
51.4

X2 = 96.45
P < 0.001

Nationality
Kuwaiti
Non-Kuwaiti

248
240

50.8
49.2

146
70

67.6
32.4

X2 = 17.09
P < 0.001

Education
Primary or less
Intermediate / Secondary
University or higher

163
165
160

33.4
33.8
32.8

87
82
47

40.3
38.0
21.8

X2 = 8.92
P = 0.01

Occupation
Unemployed
Worker
Clerk
Professional

132
261
61
34

27.0
53.5
12.5
7.0

121
61
18
16

56.0
28.2
8.3
7.4

X2 = 58.18
P < 0.001

Marital state
Married
Unmarried

396
92

81.1
18.9

160
58

74.1
25.9

X2 = 4.51
P = 0.04

Housing
Villa

172

35.2

96

44.4

Middle income
Limited income

50
49

10.2
10.0

40
14

18.5
6.5

Flat

217

44.5

66

30.6

Family income / month (KD)
< 500
500 – 999

251
118

51.4
24.2

83
70

38.4
32.4

1000 – 1499
> 1500

74
45

15.2
9.2

39
24

18.1
11.1
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Table II: Clinical characteristics of diabetic patients with
and without retinopathy

Variables
Type of diabetes
Type 1
Type 2
Type 2 – insulin treated
Duration of diabetes (years)
< 10
10 - 19
> 20
Treatment
None
Oral
Insulin
Oral + insulin
Glycemic state
Good control
Poor control
Dyslipidemia
No
Yes
Hypertension
No
Yes uncontrolled
Yes controlled
Co-morbid conditions
No
Yes uncontrolled
Yes controlled
Obesity
No
Overweight
Obese
Severely obese
Waist circumference
Normal
Obese
Cardio-vascular complications
No
Yes
Nephropathy
No
Yes
Neuropath
No
Yes
Diabetic foot
No
Yes
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Retinopathy
No
Yes
(n=488)
(n=216)
No.
%
No.
%

Significance

54
376
58

11.1
77.0
11.9

9
128
79

4.2
59.3
36.6

X2 = 61.48
P < 0.001

361
98
29

74.0
20.1
5.9

82
84
50

38.0
38.9
23.1

X2 = 90.84
P < 0.001

24
348
75
41

4.9
71.3
15.4
8.4

3
123
44
46

1.4
56.9
20.4
21.3

X2 = 31.84
P < 0.001

151
337

30.9
69.1

39
177

18.1
81.9

X2 = 12.62
P < 0.001

148
340

30.3
69.7

52
164

24.1
75.9

X2 = 2.88
P = 0.09

346
35
107

70.0
7.2
21.9

125
41
50

57.9
19.0
23.1

X2 = 23.24
P < 0.001

291
135
62

59.6
27.7
12.7

109
54
53

50.5
25.0
24.5

X2 = 15.44
P < 0.001

95
192
108
93

19.5
39.3
22.1
19.1

29
77
57
53

13.4
35.6
26.4
24.5

X2 = 6.96
P = 0.07

221
267

45.3
54.7

78
138

36.1
63.9

X2 = 5.16
P = 0.02

384
104

78.7
21.3

107
109

49.5
50.5

X2 = 60.30
P < 0.001

454
34

93.0
7.0

163
53

75.5
24.5

X2 = 42.68
P < 0.001

393
95

80.5
19.5

85
131

39.4
60.6

X2 = 116.49
P < 0.001

351
137

71.9
28.1

54
162

25.0
75.0

X2 = 134.94
P < 0.001
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Table III: Pattern of care and patients’ practice of diabetic
patients with and without retinopathy

Variables
Need of help to reach health care center
No
Yes
Regular follow-up visits
No
Yes
Compliance with diet recommendations
No
Yes
Regular use of drugs*
No
Yes
Regular check of urine glucose
No
Yes
Regular check of blood glucose
No
Yes
SMBG
No
Yes
Smoking
No
Yes
Ex- smoker
Physical activity
No
Mild
Moderate

Retinopathy
No
Yes
(n=488)
(n=216)
No.
%
No.
%
428
60

87.7
12.3

146
70

67.6
32.4

X2 = 40.23
P < 0.001

69
419

14.1
85.9

81
135

37.5
62.5

X2 = 48.63
P < 0.001

266
222

54.5
45.5

141
75

65.3
34.7

X2 = 7.12
P = 0.01

45
419

9.7
90.3

43
170

20.2
79.8

X2 = 14.20
P < 0.001

471
17

96.5
3.5

212
4

98.1
1.9

X2 = 1.38
P = 0.24

336
152

68.9
31.1

141
75

65.3
34.7

X2 = 0.88
P = 0.35

448
40

91.8
8.2

199
17

92.1
7.9

X2 = 0.02
P = 0.88

384
71
33

78.7
14.5
6.8

169
36
11

78.2
16.7
5.1

X2 = 1.11
P = 0.57

175
200
113

35.9
41.0
23.2

116
76
24

53.7
35.2
11.1

X2 = 23.98
P < 0.001

*: Excluding patients not on hypoglycemic drugs
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Table IV: Factors associated with diabetic retinopathy, results
of multivariate logistic regression analysis
Variables

Odds Ratio

Age (years)
< 40 R

95% CI

1

40 - 49

1.9

50 - 59

2.2

(1.1 – 5.2)

> 60

4.6

(2.0 – 11.0)

Type of diabetes
Type 1 R

(0.8 – 4.5)

1

Type 2

2.0

(0.9 – 4.6)

Type 2 – insulin treated

8.0

(3.5 – 19.4)

Duration of diabetes (years)
< 10 R

1

10 - 19

2.6

(1.6 – 4.2)

> 20

2.8

(1.5 – 5.5)

Hypertension
No R

1

Yes uncontrolled

3.1

(2.0 – 4.9)

Yes controlled

1.1

(0.9 – 1.2)

Glycemic state
Good control R

1

Poor control
Cardio-vascular
complications
No R

2.0

Yes

1.7

1

Neuropathy
No R

2.3

Nephropathy
No R

1.9

Diabetic foot
No R

(1.1 – 4.1)

1

Yes

3.7

Regular follow-up visits
No R

(2.3 – 5.9)

1

Yes

0.5
OR = Odds ratio,

DISCUSSION
The current study is the first one conducted in a
multi-centric population including Kuwaiti and nonKuwaiti-population and focusing on care related risk
factors that could be considered amenable for
change. Also, within the studies conducted in
Kuwait, few had considered adjustment for
confounding between the studied factors.
In the present study DR was detected in 43.6% of
the 704 adult diabetic patients attending PHC centers
Bull. Alex. Fac. Med. 46 No.2, 2010.
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(1.4 – 3.7)

1

Yes

= Reference category,

(1.1 – 2.7)

1

Yes

R

(1.2 – 2.8)

(0.3 – 0.8)
CI = Confidence interval

and participated in the study. A similar rate was
reported in Oman.(13) This relatively high rate could
be attributed partially to the new diagnostic criteria.
Also, this goes in accordance with reports from the
EURODIAB IDDM complication study,(14) a large
multicentric cross-sectional study from European
diabetic centers, whereas a prevalence of DR of 46%
were demonstrated. Moreover, the Wilconsin
Epidemiology Study of Diabetic Retinopathy
(WESDR),(4) a large population-based study,
reported the prevalence of DR varied from 17% to
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97.5% in insulin treated young-onset diabetic
patients with duration of diabetes of less than 5 years
to 15 years or more, respectively. The corresponding
figures found in India, Singapore and Nepal were
34%, 35.0% and 44.7% respectively.(15-17) However,
lower rates had been reported in many studies. A
relatively low rate was reported from a study that
was conducted in Tehran (8.6%). The authors rated
this low rate due to the underestimation as a result of
lack of fundus photography.(18) These wide
variations may be due to the study design, setting,
population sample and ophthalmic technique used
for diagnosis of retinopathy. The overall prevalence
of DR found in this study is higher than that reported
in a previous study conducted on type 2 diabetes in
Kuwait. This difference may be because we included
type 1 and type 2 diabetes that may increase the
prevalence since retinopathy is more likely to occur
in insulin treated patients and those with longer
duration.(15)
In the present study, various factors have
been identified as determinants of DR as age,
type, and duration of diabetes, elevated glycemic
state, uncontrolled hypertension, presence of
cardiovascular
complication,
neuropathy,
nephropathy and diabetic foot, in addition to regular
follow-up.
The study demonstrated an increasing risk of DR
with an increased age. This confirmed the results
found by Chatthakul et al who reported increasing
prevalence of DR with increasing age from ten to 39
year-old with a slight decrease of DR prevalence
after the age of forty.(19)
In a similar study, that was conducted in Oman,
El-Haddad et al(13) had defined many associated
factors with DR, mainly age of patients, duration
of diabetes, presence of heart disease, hypertension,
high blood glucose level and dyslipidemia.
However, after adjustment for covariates, duration
of diabetes was the only risk factor associated
with DR.
In many previous studies, age of onset of diabetes
has been proved to be a determinant of DR.
Moreover, Wong et al demonstrated that age of
onset of type 2 diabetes influences inherent
susceptibility of DR, independent of disease duration
and degree of hyperglycemia.(20) In the present study,
it could not be detected as a significant covariate for
DR after adjustment for confounding with the
duration of diabetes. This could be also due to recall
bias. This goes with the results that was conducted
by Shersha et al who reported that 21% of the
known diabetics had evidence of various grades of
DR although 75.3% of the enrolled patients had
history of diabetes of less than 10 years.(21)
Duration of diabetes has been proved to be
closely associated with DR in many previous
studies.(13, 16, 22-25) In the present study the risk of DR
Bull. Alex. Fac. Med. 46 No.2, 2010.
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is more than double folds in patient with diabetes for
more than 10 years as compared with those with
diabetes for less than 10 years. Duration of diabetes
reflects total glycemic control and risk factor
exposure over time.(26)
In accordance with other studies, it was found that
insulin-treated patients were more liable to have DR
in the present study.(15, 27) A possible explanation
could be that DR may be the result of prolonged
hyperglycemia that is more likely to be seen in
insulin treated patients. Also, DR may result from
certain metabolic state of retina that is more likely to
be present in patients with type 1 diabetes than in
type 2 diabetics. Another fact that insulin therapy is
started after oral anti-diabetic drugs failure and these
cases of type 2 diabetes have a longer duration of
diabetes.(15,28) Cupta and Ambade declared that poor
acceptance insulin delays the treatment towards
better control for years and patients together with
physicians go on oral drugs treating to avoid
insulin.(15)
Metabolic factors such as composed of blood
pressure, serum triglyceride, serum creatinine and
proteinuria, seem to be important for the
development of DR.(19) In the present study, diabetic
patients with hypertension are more prone to have
DR especially if hypertension is uncontrolled. It was
proved that hypertension had an increasing impact
with longer duration of diabetes and higher HbA1c
values.(24,29) The UK Prospective Diabetes Study
showed a 34% reduction in the progression of
retinopathy in those treated intensively for
hypertension.(30) In a previous study, it has been
shown that 21.9% of DR patients had uncontrolled
hypertension.(24) Improving monitoring and control
of hypertension in diabetic patients could reduce the
number of people developing DR.(23) However, in
the present study, dyslipidemia could not be detected
as a significant associated factor with DR. This
could be attributed to the fact that patients with long
term diabetic complications usually tend to check
their serum lipids and that the levels of serum lipids
before the development of DR were not available at
the time of conducting the study.
The results went in accordance with many
previous studies that confirmed the association
between the development of DR and glycemic
state.(16,27) In the EURODIAB studies,(14) they found
that a higher HbA1c level was a significant factor
related with moderate to sever DR. In addition, the
WESDR(4) also demonstrated that a higher HbA1c
level was significantly associated with retinopathy
level in type 1 diabetes patients with any duration of
diabetes. It was documented that an intensive insulin
therapy would be effective to delay the onset and
also slows the progression of DR in the DCCT,(31) so
that strict glycemic control was recommended in all
appropriate patients.
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In the present study, DR was significantly
associated with other types of long-term diabetic
complications as cardiovascular diseases, diabetic
nephropathy and neuropathy in addition to
diabetic foot. The same results were reported
by Wong et al.(16) Cheung et al reported that
microvascular disease might play a more prominent
role in the pathogenesis of diabetic cardiomyopathy
and that persons with DR were more likely to
develop heart failure.(32) It was postulated that there
are common factors that predispose to microvascular
diseases in diabetic patients.(33) Also, Reavan et al
reported that there is an important relationship
between retinopathy and extent of coronary artery
calcium suggesting the potential to identify and
treat risk factors for those common micro- and
macrvascular complications.(17) Mobora et al(34)
reported that diabetic foot patients with retinopathy
have increased plasma levels of uric acid and
ceruloplasmin. These plasma compounds could be
important in the pathogenesis of retinal disease.
Regarding the association between retinopathy and
nephropathy, it was found that graded increases in
the severity are recognized in both diseases.
Banerjee et al(35) found that the predictive value of
one lesion for the other was high in cases with
longer duration.
Within care-related factors, regular follow-up was
found to decrease the risk of DR by 50% in the
present study. New advance in the care of diabetic
patients recommended that all patients should be
examined annually by ophthalmologist in addition to
an initial examination at the time of diagnosis of
diabetes.(36)
We acknowledge some limitations in our study. As
we relied upon patient interview and record study,
the data obtained might be, to certain extent,
affected by the quality of recording. Also, as in any
case control study, the design of the study is by
definition retrospective and is subjected to recall
bias. There is a limitation with accuracy of the
duration of diabetes as it was based on self reports
from diabetic patients. Nevertheless, the results are
consistent with those coming from cohort studies.
Conclusion:
With the increasing prevalence of diabetes the
number of people with DR will continue to rise.
DR is both a treatable and often a preventable
condition. Regular screening for DR particularly in
those with other types of long term diabetic
complications, and more aggressive management of
glycemia and hypertension could reduce the
prevalence of DR.
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