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Diabetic Retinopathy and Associated Factors in
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Objective: To determine the prevalence and factors associated with Diabetic Retinopathy (DR) of type 1 diabetes mellitus in
Thailand.

Material and Method: A cross-sectional, multicenter, hospital-based study was carried out from April to December 2003.
Diabetic patients in diabetic clinics of 11 tertiary centers were registered. Retinopathy was evaluated by the ophthalmologists.
Results: Seven thousand one hundred and nineteen diabetic patients received retinal examination. The number of patients with
type 1 diabetes was 347. The prevalence of DR in type 1 diabetes was 21.6% (75). This consisted of Non-Proliferative DR
(NPDR) 10.9% (38) and Proliferative DR (PDR) 10.7%. Patients with DR were significantly older, predominantly female,
longer duration of diabetes, had higher BMI, systolic Blood Pressure (BP), diastolic BP, serum creatinine, and TriGlycerides
(TG) levels than those without DR. Both groups of patients were not different in term of plasma glucose and glycosylated
hemoglobin levels. Although the patients with DR had a higher percentage of overt proteinuria than those without DR, there
was no difference in percentage of patients with positive microalbuminuria in both groups. This may be explained by limitation
of data (only 16% had results of microalbuminuria and 19% had results of proteinuria). After adjusted for duration of
diabetes, serum creatinine and smoking status, factors (adjusted odds ratio [95% confidence interval]) associated with DR
were duration of diabetes 5-9.9 years (4.0 [1.49-10.91]), 10-14.9 years (6.86 [2.45-19.20]), 15-19.9 years (21.13 [7.22-
61.78]), > 20 years (22.15 [7.32-66.99]) when compared with duration of diabetes less than 5 years, serum creatinine > 2
mg/dl (6.0 [2.09-17.22]) when compared with creatinine less than 2 mg/dl. From the presented model, age, gender, systolic
BP > 140 mmHg, diastolic BP > 90 mmHg, serum TG and smoking status were not factors associated with DR.
Conclusion: Diabetic retinopathy affects about one fifth of type 1 diabetic patients in our study. The authors found the factors
associated with DR in type 1 DM were duration of diabetes and serum creatinine. Regular screening for DR and more
aggressive management of metabolic factors should be done to reduce the prevalence of DR.
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Diabetic Retinopathy (DR) is the most com-
mon microvascular complication of patients with type
1 diabetes mellitus. It is one of the major causes of
vision loss and blindness in young adults despite the
availability of effective treatment. In patients with type
1 diabetes, retinopathy begins to occur three to five
years after the diagnosis of diabetes and the majority
of the patients are affected over the subsequent two
decades®. A number of important risk factors such
as longer duration of diabetes, higher levels of gly-
cosylated hemoglobin, higher blood pressure, and
presence of proteinuria are identified to be related with
progression of diabetic retinopathy®?. Other factors
including body mass index, gender, serum lipids, and
cigarette smoking have been reported with varying
results®?. Understanding the natural history and
risk factors associated with the development of DR is
important to manage this complication in patients with
type 1 diabetes.

In Thailand, the data regarding the prevalence
of diabetic retinopathy and its associated factors in
patients with type 1 diabetes are limited. Therefore, the
purpose of the present study was to determine the
prevalence and the associated factors of diabetic retin-
opathy in patients with type 1 diabetes in Thailand.

Material and Method

The Diabetic Registry Project is a cross-sec-
tional hospital-based study that was carried out from
April to December 2003. This multicenter registry was
conducted in the diabetic clinics of eleven tertiary care
centers in university hospitals and regional hospitals
of Thailand. The subjects of the present study were
diabetic patients who were treated in these diabetic
clinics and agreed to participants in this registry. The
diagnosis of diabetes mellitus was made according to
the American Diabetes Association criteria in 19976,
Nine thousand four hundred and nineteen diabetic
patients were registered. The clinical characteristics of
these patients have been presented in previous sec-
tion of this issue. Seven thousand one hundred and
nineteen (75.6%) of the registered patients received
retinal examination within one year prior to registry.
Three hundred and forty-seven patients had type 1
diabetes. Only patients with type 1 diabetes were
included for further analysis in this study.

The registry data was recorded in the case
record form by interviewing and examining the patients,
and reviewing their medical records. This consisted of
demographic data, pertinent parts of physical examina-
tions, laboratory examinations performed during the
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last 12 months of recruitment, specific medications in-
cluding insulin, oral hypoglycemic agents, antihyper-
tensive agents, lipid lowering agents and aspirin and
diabetic complications. All of them were documented
in medical records.

Results of eye examinations reported within
one year from registry date were recorded such as the
results of retinal examinations, visual acuity and cata-
ract findings. The retinal examinations were evaluated
by the ophthalmologists at each center with direct oph-
thalmoscopy after full dilatation of pupils. The level of
retinopathy in the present study was classified into
Non-Proliferative Diabetic Retinopathy (NPDR) and
Proliferative Diabetic Retinopathy (PDR). NPDR was
defined if it was characterized by an increase in vas-
cular permeability or vascular closure such as micro-
aneurysms, dot and blot hemorrhage, and exudates.
PDR was defined if vasoproliferation of new vessels
occurred on or within the retina including compli-
cations such as vitreous hemorrhage or pre-retinal
hemorrhage. The level of retinopathy was based on
the grading of the worst eye. Visual acuity was as-
sessed by using the Snellen’s chart. Legal blindness
was defined as visual acuity of less than 6/60 in the
better eye with best possible correction. Cataract
findings were defined as positive or negative results.

Nephropathy was defined by at least one of
the following urine examination results; positive micro-
albuminuria (urine microalbumin between 30-300 mg/
dl/24 hr. or random urine microalbumin/ Creatinine
between 30-300 mg/gm Cr) within one year and was
confirmed for elevated urine microalbumin levels shown
in at least two of three collections; positive proteinuria
was defined as a positive urine dipstick test at least 1+
level; renal insufficiency and was defined when serum
creatinine was more or equal to 2 mg/dl. Any patient
without nephropathy was defined when he had nega-
tive urine microalbumin.

The authors defined smoking status into three
categories as the following; current smokers defined
as those who had continued smoking until the day of
the examination or those who quit smoking for less
than one year from the day of the examination, ex-smokers
defined as those who had stopped smoking for at least
one year from the day of the examination, and non-
smokers were those who had never smoked. The authors
defined alcoholic drinking status into three categories
as the following; current drinkers defined as those who
continued drinking until the day of the examination,
abstinence, defined as those who had abstained from
alcoholic drinking for at least one year from the day of
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the examination, and non-alcoholic drinkers, defined
as those who had never drunk alcohol or had drunk
less than 2 times per month.

Fasting plasma glucose, serum total choles-
terol, HDL Cholesterol (HDL-C) and triglyceride levels
were determined by enzymatic methods. LDL Choles-
terol (LDL-C) was calculated using the Friedewald’s
formula (LDL-C = total cholesterol - HDL-C — TG/5).
Glycosylated hemoglobin (HbA1c), serum creatinine,
and urine microalbumin levels were determined by
central laboratory of each hospital using standard
methods with local quality control. Urine analysis was
performed by using a urine specimen in the morning.

Blood pressure was measured in the right arm
twice, 30 seconds apart, after resting for 5 minutes, by
automated blood pressure machines (OMRON T4).
Hypertension was defined as systolic blood pressure
> 140 mmHg and/or diastolic blood pressure > 90 mmHg,
or use of antihypertensive drugs. Height and weight
were measured in light clothing. Body mass index was
calculated as weight (kg)/height (m)2. Information on
alcohol consumption, cigarette smoking, medication
and history of diabetes were obtained by interview.

The study was approved by the ethic com-
mittee of each hospital. Signed consent for the present
study was obtained from all participants.

Statistical analysis

Descriptive statistics were used. Categories
data variables were analyzed by Chi-square test and
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Fisher’s exact test where appropriated. Differences in
mean values of studied variables were compared by
t-test or Mann-Whitney U test with 0.05 level of sig-
nificant. The crude odds ratio was calculated to define
each associated factor with diabetic retinopathy. Then
confounding factors were adjusted by applied multiple
logistic regression and this was calculated to define
the associated factors with diabetic retinopathy. When-
ever two variables were very similar and had multi-
collinearity, only one of them would be included in the
model. Statistical analyses were performed using STATA
version 8.0 (STATA Corporation, College Station TX,
us).

Results

Three hundred and forty seven patients with
type 1 diabetes who had retinal examinations were
included for the analysis. There were 215 females and
132 males. The mean age of the patientswas29.9+17.4
years, ranged from 2 to 84 years. The mean duration of
diabetes was 9.2 £ 7.6 years. The prevalence of diabetic
retinopathy was 21.6% (N = 75) and consisted of NPDR
10.9% (N = 38) and PDR 10.7% (N = 37). The prevalence
of cataracts was 16.7%. The prevalence of diabetes-
related legal blindness was 1.0% and that of non-dia-
betic related legal blindness was 3.1%. Fig. 1 demon-
strated the prevalence of DR by age at the time of the
examination. Nearly half of the presented patients were
less than 30 years of age. The authors found peak pre-
valence of DR (30.7%) between the ages of 30-39 year-
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Fig. 1 Prevalence of diabetic retinopathy by age of type 1 diabetic patients (N = 347)
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old, consisting of NPDR 13.3% and PDR 17.3%. An
increasing frequency of DR was found with increased
age from less than 10 to 39 year-old and then a slight
decrease of DR frequency was demonstrated above
the age of 40. The prevalence of DR in type 1 diabetic
patients increased with a longer duration of diabetes
from less than 3 years to more than twenty years as
shown in Fig. 2. Two patients (2.7%) (2/75) who had
been diabetics for less than 3 years, a 22 year-old and
a 26 year-old female, were found to have PDR. Four
patients (5.3%) (4/75) who had had diabetes between
3to 5 years were found to have NPDR.

The clinical characteristics of patients accord-
ing to diabetic retinopathy status were demonstrated
in Table 1. When the authors compared the clinical
characteristics between type 1 diabetic patients with
and without DR, those with DR were significantly older
at the time of the examination, a higher proportion of
female gender, and had longer mean duration of dia-
betes. In addition; those with DR had significantly
higher BMI, systolic BP, diastolic BP, serum creatinine,
and triglycerides levels than those without DR. Never-
theless, other parameters that were not different between
the two groups were alcoholic drinking and cigarette
smoking status, mean fasting plasma glucose, mean
glycosylated hemoglobin, mean total cholesterol, mean
LDL-C and mean HDL-C level. Diabetic patients with
DR had higher percentage of patients with overt pro-
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teinuria than in those without DR. However, there was
no difference in the percentage of patients with posi-
tive microalbuminuria in both groups of patients. This
may be explained by limitation of the presented data
about the nephropathy status of type 1 diabetic patients,
since only 16% of the presented patients had results of
microalbuminuria and 19% of them had results of overt
proteinuria.

The proportion of diabetic patients catego-
rized by levels of metabolic control using the cut points
according to the recommendations for adults with dia-
betes mellitus from the American Diabetes Associa-
tion® are demonstrated in Table 2. The present find-
ings in patients with DR showed the percentage of
patients with systolic BP of more than 140 mmHg, those
with diastolic BP of more than 90 mmHg, those with
serum triglyceride of more than 150 mg/dl and those
with serum creatinine of more than 2 mg/dl. They were
significantly higher than those without DR. Other para-
meters of both diabetic patients with and without DR
were not different including a percentage of patients
with fasting plasma glucose more or equal to 130 mg/
dl, those with glycosylated hemoglobin more than 7%,
those with total cholesterol more or equal to 200 mg/dl,
those with LDL-C more than 100 mg/dl, and those with
HDL-C less than 50 in females or less than 40 in males.

Using multiple logistic regressions, the authors
found that age, gender, BMI, systolic BP, diastolic BP,
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Fig. 2 Prevalence of diabetic retinopathy by duration of type 1diabetic patients (N = 347)
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Table 1. Clinical characteristics of type 1 diabetic patients according to retinopathy status

Parameters* DR (N = 75) No DR (N = 212) p value
Female (%) 76.0 58.1 0.005
Age (years) 40.6%13.9 26.9£17.2 <0.001
Duration of DM (years) 15.448.5 7.516.4 <0.001
Duration of DM (years) (%)

<3 2.7 26.8

3-4.9 53 18.4

5-9.9 21.3 27.6 <0.001

10-14.9 213 154

15-19.9 253 6.6

>20 24.0 5.2
Body mass index (kg/m?) 22.914.2 21.1+3.6 0.001
Systolic BP (mmHg) 129.2+24.9 115.6+21.2 <0.001
Diastolic BP (mmHg) 76.9+12.5 69.8+12.5 <0.001
Fasting plasma glucose (mg/dl) 186.0+88.2 175.1491.2 NS
Hemoglobin Alc (%) 9.2+2.5 9.0£2.3 NS
Serum creatinine (mg/dl) 1.6£1.5 0.9+0.6 <0.001
Total cholesterol (mg/dl) 209.6+65.5 195.2+39.1 NS
Triglyceride (mg/dl) 125.8+120.7 93.8481.1 NS
LDL cholesterol (mg/dl) 126.0+57.4 115.9+33.5 NS
HDL cholesterol (mg/dl) 61.1+18.7 64.2+19.2 NS
Positive microalbuminuria (%) (n =57) 65.0 46.0 NS
Positive overt proteinuria (%) (n = 66) 92.3 375 <0.001

* The parameter values are presented with mean + SD or pecentages
Table 2. Level of metabolic control in type 1 diabetic patients according to retinopathy status

Parameters (%) DR No DR p value
Systolic BP > 140 mmHg 29.3 12.3 <0.001
Diastolic BP > 90 mmHg 13.3 4.85 0.009
Fasting plasma glucose > 130 mg/dI 69.3 64.4 NS
Hemoglobin Alc>7 % 82.4 81.0 NS
Serum creatinine > 2 mg/dl 18.7 3.1 <0.001
Total cholesterol > 200 mg/dI 54.7 421 NS
Triglyceride > 150 mg/dl 26.0 12.2 0.004
LDL cholesterol > 100 mg/dl 68.1 65.1 NS
HDL cholesterol 21.9 15.0 NS

<40 mg/dl (male)
<50 mg/dI (female)

and serum triglyceride were not significantly associated
with the occurrence of DR. Therefore, the present model
could be adjusted for duration of diabetes, serum crea-
tinine and smoking status. However, the author did not
include the status of microalbuminuria and proteinuria
into the present model due to the limitation of data as
the authors have mentioned. The factors associated
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with the occurrence of DR are demonstrated in Table 3.
The authors found that the duration of diabetes of
more or equal to five years was a risk factor associated
with the occurrence of DR in type 1 diabetes when
compared to those with duration of diabetes of less
than three years, with adjusted odd ratio [95% confi-
dence interval] were as the following; 5-9.9 years was
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6.9[1.51-31.22], 10-14.9 years was 11.7 [2.51-54.30]),
15-19.9 years was 35.9 [7.50-171.52]), > 20 years was
37.7 [7.69-184.99]). In other words, the probability of
development of DR increased as duration of diabetes
became greater than 5 years. However, the duration of
diabetes between three to five years was not shown to
be significantly associated with the occurrence of DR
in the present study. Another risk factor associated
with the occurrence of DR (odd ratio [95% confidence
interval]) was serum creatinine level more than 2 mg/dl
(5.9[2.07-16.87]) when compared with serum creatinine
less or equal to 2 mg/dl. No association was found
between the presence of retinopathy and the smoking
status. Medication used of the type 1 diabetic patients
is demonstrated in Table 4. The authors found that the
percentage of patients with DR who had taken anti-
hypertensive agents, lipid lowering agents and aspirin
were significantly higher than those without DR. There
was no difference in the percentage of patients who
had used insulin or oral hypoglycemic agents in both
groups.

Discussion

The present study is the first multicenter
study on type 1 diabetic patients in tertiary care cen-
ters in Thailand. The prevalence of DR in the present
study was 21.6% (NPDR 10.9% and PDR 10.7%.) The
prevalence of DR in the present study was similar to
that demonstrated in the DiabCare-Asia in 1998® that
showed the prevalence of DR in Thailand of 23%. The
present study collected data of eye examinations from
79 patients with type 1 diabetes whose mean age was
41.2 +13.5 years and mean duration of diabetes was 9.2
+ 6.3 years. Another report from Nitiyanant et al®
during 1997-1999, demonstrated the prevalence of DR
at 19.4% in survey of patients with type 1 diabetes. In
the present study, the mean age of patients was 22.9 +
6.3 years and mean duration of diabetes was 6.0 £ 5.6
years. The lower prevalence of DR in the present study
by Nitiyanant et al might be explained by younger age
of the patients and shorter duration of diabetes when
compared to our patients.

The prevalence of DR in the present study

Table 3. Factors associated with occurrence of diabetic retinopathy in type 1 diabetes

Risk Factors Adjusted Odd Ratio* p value
(95%Cl)
Duration of diabetes (years)
<3 1
3-49 2.7 (0.46-15.12) 0.275
5-9.9 6.9 (1.51-31.22) 0.013
10-14.9 11.7 (2.51-54.30) 0.002
15-19.9 35.9 (7.50-171.52) <0.001
>20 37.7 (7.69-184.99) <0.001
Serum creatinine (mg/dl)
<2 1
>2 5.9 (2.07-16.87) 0.001
* Adjusted for the duration of diabetes, serum creatinine
Table 4. Medications used of among type 1 diabetic patients according to retinopathy status
Medication (%) DR No DR p value
Antihypertensive agents* 56.0 19.8 <0.001
Lipid lowering agents** 46.7 12.9 <0.001
Aspirin 20.0 9.9 0.018

* Composed of angiotensin converting enzyme inhibitors, angiotensin receptor blockers, -blockers, a-blockers, Ca-

channel blockers and diuretics
** Composed of statin and fibrate
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was lower than that reported prevalence from other
regions. The EURODIAB IDDM complication study®,
a large multicenter cross-sectional study from Euro-
pean diabetic centers, demonstrated a prevalence of all
DR of 46%. They were composed of mild NPDR 25.8%,
moderate to severe NPDR 9.8% and PDR 10.6%. More-
over, the Wisconsin Epidemiologic Study of Diabetic
Retinopathy (WESDR)®, a large population-based
study, reported the prevalence of DR varied from 17%
to 97.5% in insulin-taking, younger-onset diabetic
patients with a duration of diabetes of less than 5 years
to 15 years or more, respectively. The reason for a higher
prevalence of DR from those reports might be explained
by the differences in ethnic groups, in classifications
of DR and of methodology.

The present study demonstrated an increas-
ing in prevalence of DR with an increased age from less
than 10 to 39 year-old, and then a slight decrease of DR
prevalence at the age of more than 40 years. DR was
not found in patients less than 10 years of age in the
present study. The present findings confirmed the
results of WESDR®, which demonstrated that DR was
rare in children prior to puberty. Moreover, the present
finding supported the ADA position statement® that
any type 1 diabetic patients younger than 10 year-old
do not need a retinal examination. The present report
demonstrated increasing prevalence of DR with longer
duration of diabetes from less than 3 years to more than
20 years. However, two patients who had the diabetes
less than 3 years were found to have PDR and four
patients who had a duration of diabetes between 3to 5
years were found to have NPDR. These findings con-
tradict the ADA position statement®, The ADA recom-
mends that the first dilated eye examination should be
performed after three to five years of diabetes because
vision-threatening retinopathy virtually never develops
in type 1 diabetic patients during this period. The Dia-
betes Control and Complications Trial (DCCT)® in type
1 diabetes reported prevalence of DR at baseline to be
19.4% in a group of patients with diabetes for less than
one year, 25.5% in patients with diabetes for less than
2 years, and 35.1% in patients with diabetes less than 3
years. In addition, the DCCT also showed that patients
who developed DR within the first 5 years had more
rapid progression of vascular pathology. At present,
whether dilated eye examination or retinal angiography
should be included in the routine screening program
of type 1 diabetes during the first five years remains
uncertain.

The prevalence of cataracts was 16.7% in the
present study, which was higher than that reported by
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Nitiyanant et al (8.1%). This might be explained by
the fact that most of the presented subjects were older
and had longer duration of diabetes. The prevalence of
diabetic related legal blindness in the present report
was 1.0% and non-diabetic related legal blindness was
3.1%. This prevalence of legal blindness was higher
than that of the EURODIAB study®. This demon-
strated the prevalence of severe visual impairment of
2.3%. The high prevalence of legal blindness may be
explained by the selection bias because the presented
settings were referral centers so it is likely we have
more complicated cases. However, the authors did not
have enough information to determine the actual causes
of non-diabetic related legal blindness.

The authors demonstrated that the propor-
tion of females was significantly higher in the presented
diabetic patients with DR than those without. In addi-
tion, the present results also support the idea that age,
duration of diabetes and metabolic factors such as
composed of blood pressure, serum triglyceride, serum
creatinine and proteinuria, seem to be important for the
development of DR. The authors’ findings in patients
with DR demonstrated the percentage of patients with
systolic BP of more than 140 mmHg, those with dias-
tolic BP of more than 90 mmHg, those with serum trigly-
ceride of more than 150 mg/dl and those with serum
creatinine of more than 2 mg/dl, were significantly higher
than those without DR. After a multiple logistic regres-
sion was performed, only two factors were found to be
associated with the presence of DR. They were the
duration of diabetes of equal or more than five years,
and serum creatinine of more than 2 mg/dl. The authors
demonstrated that the odd ratios of the presence of DR
were significantly increased from 6.9 to 37.7 with the
duration of diabetes from five to more than twenty years.
This supports that the duration of diabetes is the most
important factor demonstrated to be associated with
severity and progression of DR®719, Nevertheless, the
authors found that the duration of diabetes from three
to five years was not a significant factor associated
with DR when compared with that of less than three
years. This finding may be explained by the authors
statistical power that was limited by the small sample
sizes in each stratum of the duration of diabetes.

The present study demonstrated that fasting
plasma glucose or HbAlc level were not significantly
associated with the presence of DR in type 1 diabetes.
This could be explained by the indifferences of a per-
centage of patients with fasting plasma glucose < 130
mg/dl and that with HbAlc < 7% in combination with
the indifferences of mean levels of both parameters. In
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contrast, there are many previous studies that confirmed
the association between the development of DR and
HbAc level. In the EURODIAB study®, they found
that a higher HbAlc level was a significant factors
related with moderate to severe NPDR. In addition, the
WESDR® also demonstrated that a higher HbAlc level
was significantly associated with retinopathy level in
type 1 diabetes in patients with any duration of diabetes.
An intensive insulin therapy was shown to be effec-
tive to delay the onset and also slows the progression
of DR inthe DCCT®Y, They demonstrated that a lower-
ing HbA1c level of about 2% from intensive therapy,
compared to conventional therapy, could reduce the
risk of development of retinopathy by 76% and slow
the progression of retinopathy by 47%. This benefit
greatly outweighed the risk of early worsening of DR??
so that, at present, strict glycemic control was recom-
mended in all appropriate patients.

The present report did not show the associa-
tion of the occurrence of DR with other factors includ-
ing; serum lipid levels, blood pressure levels, gender
and smoking status. These were demonstrated incon-
sistently from previous studies. The EURODIAB
study® showed that serum triglyceride was associated
with the frequency of moderate to severe NPDR and
PDR, but not cholesterol. The WESDR®? found that
a change in cholesterol was not associated with the
severity of DR; however, this change was shown to be
associated with the presence of hard exudates. More-
over, they found no relation between HDL-C and the
severity of DR. Nevertheless, the present findings re-
garding the association of serum lipid levels and the
presence of DR might have been confounded by the
effects of lipid lowering agents that were used more in
patients with DR than those without. Data about the
relation of blood pressure to DR in type 1 diabetes
from previous studies were not consistent. In multi-
variate analysis of the WESDR®, they found no rela-
tionship between BP and severity of DR in patients
with a duration of diabetes of less than ten years. How-
ever, they found that diastolic BP was associated with
severity of DR in patients with longer duration of dia-
betes. From the EURODIAB study?, diastolic BP was
a risk factor for moderate to severe NPDR and PDR.
Although cigarette smoking seems to be associated
with many vascular complications in diabetic patients,
it was not shown to be associated with the incidence
and progression of DR(4:19),

The present study had some limitations. First,
it is a cross-sectional study; therefore, it can demon-
strate only the association between the risk factors
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and the occurrence of retinopathy, without identifying
any causation. Failure to find a strong relationship
cross-sectionally does not negate the possible impor-
tance of some factors in the development of complica-
tions in Thai people. Second, the present study has a
limitation with the accuracy of the duration of diabetes
because it was based on self-reports from diabetic
patients. Third, the presented data about the nephr-
opathy status of diabetic patients were not completed
because only 16% of them had results of microalbu-
minuria and only 19% of them had results of overt
proteinuria. Therefore, the authors did not include the
status of microalbuminuria and proteinuria, which were
important associated risk factors, in the presented
model of the multiple regression analysis.

Conclusion

Diabetic retinopathy affects one-fifth of type
1 diabetic patients in Thailand. The prevalence of cata-
racts in type 1 diabetes was 16% and the prevalence of
DM related legal blindness was 1%. The prevalence of
DR increased with the age of the patients and increased
with the duration of diabetes. In multivariate analysis,
the authors demonstrated the two factors associated
with the occurrence of DR in type 1 diabetic patient
were a longer duration of diabetes and a higher serum
creatinine level.
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