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ABSTRACT 
Background and objective: Ocular complications are one of the major health problems in diabetic patients, 
especially in undeveloped and developing countries. Due to the lack of similar studies in Ardabil province 

(Northwest of Iran), the present study aimed to evaluate the frequency of ocular complications and its 
effective factors in a sample of patients with type 1 diabetes in Ardabil. 
Methods and materials: In this one-year cross-sectional study, all type 1 diabetic patients that diagnosed at 
internal clinic of Imam Khomeini Hospital during 2018 were referred to the ophthalmology clinic of Imam Reza 

Hospital and were examined for the ocular complications. On arrival at the clinic, the necessary clinical tests 
and the eye examinations were performed for all the patients and the required information was entered into 
the pre-designed checklist. Patients' eyes were examined by an ophthalmologist. 

Results: 66 type 1 diabetic patients with the mean age of 25.6 ± 10.8 years (range 5 to 49 years) were studied 
with male to female ratio of 54.5% / 45.5%. The most common ocular complications were lens opacity, 
punctuate epithelial erosions, diabetic retinopathy, staphylococcal blepharitis, and meibomian gland dysfunction 

with prevalence of 54.5%, 27.2%, 10.6%, 6.1%, and 3% of patients, respectively. Mean HbA1c was higher among 
patients with diabetic retinopathy compared to patients without retinopathy. The frequency of retinopathy was 
higher among male patients compared to female patients (13.9% vs. 6.7%), among patients older than 20 years 

compared to younger patients (14.3% vs. 0%), and among patients with a disease duration of more than 10 
years compared to patients with a shorter disease duration (20% vs. 4.9%).  
Conclusion: The present study showed a variety of ocular complications among a sample of patients with 

type 1 diabetes in Ardabil, among which the lens opacity, punctate epithelial erosion and retinopathy were the 
most common. Retinopathy was associated with longer disease duration and higher age. These findings 
highlight the need for regular screening of ocular complications in patients with type 1 diabetes, especially in 

cases who are at higher risk, namely patients with higher HbA1c, older than 20 years old and those with a 
disease duration of more than 10 years. 
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INTRODUCTION 

As an autoimmune disease caused by the 
destruction of pancreatic beta cells that leads to 
insulin deficiency and chronic hyperglycemia, type 
1 diabetes accounts for approximately 10% of 
diabetics, mainly affecting children and young 
adults (1). Among the microvascular 
complications, changes in the eyes, kidneys, and 
nerves, lead to retinopathy, nephropathy, and 
neuropathy, respectively (2, 3). 
People with diabetes, are significantly at 
increased risk for vision-threatening eye problems 

compared with non-diabetics. These problems in 
particular include retinopathy, cataracts, and 
glaucoma (4). Cataract is a well-known cause of 
visual impairment in diabetic patients. Studies 
reported a fourfold and twofold increase in the 
prevalence of cataracts in diabetic patients 
younger than 65 years and patients over 65 
years, respectively. (5, 6). A study in Beijing 
reported a link between hypertension and 
diabetes (7). Patients with uncontrolled diabetes 
are also at risk for a wide range of other ocular 
pathologies, including dry eye syndrome, 
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keratopathy, increased incidence of epithelial 
ingrowth in patients undergoing LASIK (8), contact 
lens-related complications, changes in refractive 
status, neo-vascularization of the iris or 
depigmentation, and vitreous hemorrhage (9). 
Because of the numerous complications, 
especially the ocular complications, identification 
of the most common ocular problems in patients 
with type 1 diabetes and evaluation of its risk 
factors is of great importance. Besides, due to the 
lack of similar studies in Ardabil province 
(Northwest of Iran), the present study therefore 
aimed to evaluate the frequency of ocular 
complications and its effective factors in a sample 
of patients with type 1 diabetes in Ardabil who 
referred to Imam Reza Ophthalmology Clinic 
from 1 January 2018 to the late December 2018. 
 
METHODS AND MATERIALS 

In this one-year cross-sectional study, all type 1 
diabetic patients that diagnosed at internal clinic 
of Imam Khomeini Hospital during 2018 were 
referred to the ophthalmology clinic of Imam 
Reza Hospital and were examined for the ocular 
complications. Diabetes was also diagnosed 
based on the Harrison's Principles of Internal 
Medicine (2018) by an internist (10). 
 Inclusion criteria included type 1 diabetes and 
willingness to participate in the study. Exclusion 
criteria also were patients with hypertension, 
patients with ocular vasculitis, and patients with 
type 2 diabetes. 
On arrival, the necessary clinical tests and the eye 
examinations were performed for all the patients 
and the required information was entered into the 
pre-designed checklist, including ocular 
complication, type of the complication, gender, 
age, occupation, level of education, diabetes 
duration, type of treatment, family history of 
diabetes, participation in diabetes educational 
programs, comorbidities, and level of triglyceride, 
cholesterol, and HbA1c. Patients' eyes were 
examined by an ophthalmologist. The severity of 
diabetic retinopathy was classified according to 
the criteria presented in the study of Vieira-potter 
VJ et al. (11), and cataract grading based on the 
lens opacities classification (LOCS-III) system (12). 
The results were expressed as mean and standard 
deviation in percentage. Chi-square and, if 
necessary, Fisher exact tests were used to 
investigate the relationship between qualitative 

variables and independent t-test was used to 
investigate the relationship between quantitative 
variables. The data were analyzed in SPSS 
software version 25 and significance level set as 
p<0.05. 
The informed consent was obtained from patients 
before entering into the study. Also, the study was 
approved by the Ethics Committee of Ardabil 
University of Medical Sciences (N: 0761) and 
adhered to the declaration of Helsinki. 
  

RESULTS 

Out of 66 patients, 36 were male (54.5%) and 30 
females (45.5%). 19 (28.8%), 16 (24.2%), and 31 
(47%) patients were ninth grade, diploma, and 
undergraduate, respectively. Also, 32 (48.5%), 10 
(15.5%), 9 (13.6%), and 15 (22.4%) patients were 
unemployed, employed, housewives, and self-
employed, respectively. The mean age of the 
patients was 25.6 years with a standard deviation 
of 10.8, ranging from 5 to 49 years. The mean 
BMI was also 24.4 with a standard deviation of 
2.7, ranging from 14.8 to 32. 
Disease duration ranged from 1 to 36 years with 
mean of 8.4 and standard deviation of 6.4. In 
most cases (22 patients), disease duration was 
less than 5 years. Out of 66 samples, 20 (30.3%) 
had a history of diabetes education. 
On the first visit, 49 (74.2%) patients had a good 
diabetes control and 17 (25.8%) a poor control. 
At the second visit (6th month), 37 (56.1%) 
patients had a good diabetes control and 29 
(43.9%) a poor control. At the third visit (12th 
month), 43 (65.2%) patients had a good diabetes 
control and 23 (34.8%) a poor control. 
The most common ocular complications included 
cataract in 16 cases (36.5%), punctate epithelial 
erosion (PEE) in 18 cases (27.2%), non-
proliferative diabetic retinopathy in 7 cases 
(10.6%), staphylococcal blepharitis in 4 cases 
(6.1%), and meibomiain gland dysfunction (MGD) 
in 2 cases (3%), respectively. 
Table 1 shows the relationship between diabetes 
control with the frequency of staphylococcal 
blepharitis and posterior blepharitis (MGD). As 
shown in the table, there was no significant 
relationship between diabetes control with 
frequency of staphylococcal blepharitis and 
posterior blepharitis MGD in any of the three 
visits. 
 

 
Table 1: The relationship between diabetes control with the frequency of staphylococcal 

blepharitis and posterior blepharitis (MGD) 
12

th

 month 6
th

 month 1
th

 month  

 

Parameters 

P Inadequate 
control 

Good 
control 

P Inadequate 
control 

Good 
control 

P Inadequate 
control 

Good 
control 

 23 43  29 37  17 49 
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0.11 3(13%) 1(2.3%) 1 2(6.8%) 2(5.4%) 1 1(5.8%) 3(6.1%) Staph 
Blepharitis 
n(%) 

0.11 2(8.6%) 0(0%) 0.18 2(6.8%) 0(0%) 0.063 2(11.7%) 0(0%) MGD 
n(%) 

0.044 5(21.7%) 2(4.6%) 0.038 6(20.6%) 1(2.7%) 0.15 3(17.6%) 3(6.1%) Retinopathy 
n(%) 

 
*Staph: Staphylococcal; MGD: Meibomian gland 
dysfunction; N: Number 
There was also no significant relationship 
between staphylococcal blepharitis and MGD with 
diabetic retinopathy in any of the study phases. 
On the first visit, 15 (22.7%) patients were 
reported to have PEE and 51 (77.3%) were 
normal, among which 12 (80%) had bilateral 
involvement and 3 (20%) unilateral involvement. 
Out of 15 reported PEEs, 10 had a good diabetes 
control and 5 a poor control. At the second visit, 
18 (27.2%) patients were reported to have PEE 
among which 12 (66.6%) had bilateral 
involvement and 6 (33.4%) unilateral 
involvement. Out of 18 reported PEEs, 10 (55%) 
had a good control and 8 (45%) a poor control. 
On the third visit, 16 (24.2%) of the patients 
reported to have PEE among which 12 (75%) had 
bilateral involvement and 4 (25%) unilateral 
involvement. Out of the 16 reported PEEs, 9 
(56%) had a good control and 7 (44%) a poor 

control. 
At the start of the study, no case of retinopathy 
was reported among patients with PEE. At the 
second and third visits, 1 case with 5.5% and 6% 
retinopathy was reported; it was mild and 
bilateral. No significant relationship was observed 
between the diabetes control with severity of PEE 
and its involvement side (unilateral or bilateral). 
As shown in Table 1, there is a significant 
relationship between the frequency of diabetic 
retinopathy and how to control diabetes with a 
significance level of 0.038 and 0.044 at the 6th 
and 12th months visits, respectively. The incidence 
of retinopathy is higher in patients who have a 
poor control. 
No significant relationship was observed between 
gender and diabetic retinopathy. Also, there was 
no significant relationship between severity of 
diabetic retinopathy and diabetes control 
(Table2). 

 
Table 2: The relationship between diabetes control and severity of retinopathy 

*Mod: Moderate; N: Number 

 
On the first visit, 32 (48.4%) patients reported 
lens opacity (Table 3), among which 4 (12.5%) 
had unilateral involvement and 28 (87.5%) 
bilateral involvement. Out of 32 cases, 11 
(34.3%), 3 (9.3%), and 18 (56%) had posterior 
sub capsular opacity, nuclear opacity, and 
cortical opacity, respectively, among which 19 
(59.3%) had a good diabetes control and 13 
(40.6%) a poor control. Out of 19 cases of good 
control, 10, 2, and 7 had cortical opacity, nuclear 
opacity, and posterior sub capsular opacity. 
On the first visit, 2 patients (6.2%) had lens 
opacity and retinopathy, including 1 case (50%) 

of posterior sub capsular opacity and 1 case 
(50%) of cortical opacity, both with bilateral 
involvement and C2 severity. Six months after the 
start of the study, 36 patients (54%) were reported 
to have lens opacity (Table 3), including 9 cases 
(25%) of unilateral and 27 cases (75%) of 
bilateral involvement. 
Out of these, 11 cases (30.5%), 4 (11.1%), and 
21 cases (58.3%) had posterior sub capsular 
opacity, nuclear opacity, and coitical opacity, 
respectively, among which 15 (41.6%) had a 
good control and 21 (58.3%) a poor control. Out 
of 15 cases of good control, 9 cases, 2, and 4 

12
th

 month 6
th

 month 1
th

 month  

 

Parameters 

 

Retinopathy (NPDR) 

p Sever Mod Mild p Sever Mod Mild P Sever Mod Mild 

0.28 0(0%) 0(0%) 1(2.3%) 0.28 0(0%) 0(0%) 1(2.7%) 0.19 0(0%) 1(2%) 2(4%) Good 
control 
N(%) 

 0(0%) 5(17.2%) 1(3.4%)  0(0%) 5(17.2%) 1(3.4%)  0(0%) 3(17.6%) 0(0%) Inadequate 
control 
N(%) 

 0(0%) 5(71.4%) 2(28.6%)  0(0%) 5(71.4%) 2(28.6%)  0(0%) 4(67%) 2(33%) Total N(%) 
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cases had cortical opacity, nuclear opacity, and 
posterior sub capsular opacity, respectively. 
On the second visit, out of 36 patients with lens 
opacity, 3 cases (8.3%) also had retinopathy, 
including one case (33.3%) of posterior sub 
capsular opacity, one case (33.3%) of cortical 
opacity, and one case (33.3%) of nuclear opacity, 
all with bilateral involvement and C2 severity. 
Twelve months after the start of the study, 32 
(48.4%) patients were reported to have lens 
opacity (Table 3), including 8 cases (25%) of 
unilateral involvement and 24 cases (75%) of 
bilateral involvement. Out of these, 13 cases 
(40.6%), 3 cases (9.3%), and 16 (50%) had 
posterior sub capsular opacity, nuclear opacity, 
and cortical opacity, respectively. 
Out of 32 cases of lens opacities, 16 (50%) had a 
good control and 16 (50%) a poor control. Out of 

16 cases of good control, 6, 2, and 8 cases had 
posterior sub capsular involvement, nuclear 
involvement, and cortical involvement, 
respectively. 
At the third visit, out of 32 patients with lens 
opacity, 3 cases (9.3%) also had retinopathy, 
including one case (33.3%) of posterior sub 
capsular opacity, one case (33.3%) of cortical 
opacity, and one case (33.3%) of nuclear opacity, 
all with bilateral involvement and C2 severity. 
There was a significant relationship between 
diabetes control and lens opacity in the studied 
patients, so that the frequency of lens opacity in 
patients with inappropriate glucose control was 
significantly higher than the patients with 
appropriate glucose control. The significance level 
at the start of the study, 6th months, and 12th 
months was 0.007, 0.02, and 0.012, respectively. 

 
Table 3: The relationship between diabetes control and lens opacity grading 

 
12

th

 month 6
th

 month 1
th

 month  

Catara

ct 

opacity 

gradin

g 

p Inadequa
te control 

Good 
control 

P Inadequa
te control 

Good 
control 

P Inadequa
te control 

Good 
control 

 23 43  29 37  17 49 

1 7(30.4%) 7(16.2%) 0.62 9(31%) 8(21.6%) 0.13 4(23.5%) 11(22.4
%) 

2 N (%) 

 9(39.1%) 9(20.9%)  11(37.9
%) 

7(18.9%)  9(52.9%) 8(16.3%) 3 N (%) 

0.95
4 

2.55±0.
49 

2.56±0.
49 

0.59
4 

2.55±0.
49 

2.46±0.
49 

0.12
7 

2.69±0.
46 

2.42±0.
49 

Mean 

0.01
2 

16(69.5
%) 

16(37%) 0.02 21(72.4
%) 

15(40%) 0.00
7 

13(76.4
%) 

19(38.7
%) 

Total 

N (%) 

 
N: Number 
There was no significant relationship between the 
frequency of retinopathy and education level 
(p=0.67). 
As shown in Table 4, regarding the relationship 
between the frequency of diabetic retinopathy and 
diabetes duration, out of 6 cases of retinopathy, 3 
cases (50%) were reported between 15 and 20  

 
years and there was a significant relationship 
between the prevalence of retinopathy and the 
disease duration (p=0.001). 
In the second and third visits, out of 7 cases of 
retinopathy, 3 cases (43%) had diabetes duration 
between 15 and 20 years, with statistically 
significant difference (p=0.002). 

 
Table 4: The relationship between the frequency of diabetic retinopathy and diabetes duration 

 
Retinopathy n (%) Duration of 

diabetes 

(year) 

P 12th month P 6th month P 1th month 

0.002 0.0/22(0.0%) 0.002 0.0/22(0.0%) 0.001 0/22(0.0%) < 5 
 1/19(14.3%)  1/19(14.3%)  1/19(16.75-9 
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%) 
 2/16(28.6%)  2/16(28.6%)  1/16(16.7

%) 
10-14 

 3/5(42.9%)  3/5(42.9%)  3/5(50%) 15-20 
 1/4(14.3%)  1/4(14.3%)  1/4(16.7%) > 20 

 
In the present study, mean serum cholesterol and 
triglyceride levels were 168±65 mg/dl and 
146±48 mg/dl, respectively. There was no 
significant relationship between the control of 
triglyceride and cholesterol with the control of 
diabetes and retinopathy. Diabetic retinopathy 
was significantly higher in people aged 20 or 

over 20 years than in those under 20 years. 
(P=0.001). 
In the present study, mean serum HbA1C level in 
all patients was 7.2±0.9. As shown in Table 5, 
there is a significant relationship between HbA1C 
level and the frequency of diabetic retinopathy in 
all cases. 

 
Table 5: The relationship between the frequency of diabetic retinopathy and HbA1C level 

 
Serum HbA1C Parameters 

P 12th month P 6th month P 1th month 

0.001 7(7.6±0.9) 0.017 7(7.7±1.2) 0.013 6(8.7±1.1) Retinopathy (n) 
 59(6.7±0.6)  59(6.8±0.8)  60(7.5±1.1) No Retinopathy (n) 

 
On the first visit, 17 cases (25.8%) had a poor 
diabetic control, among which 10 cases (58.8%), 
5 (29.4%), and 2 cases were 20-30 years, <20, 
and >30 years old, respectively. The difference 
was also statistically significant (p=0.034). 
 
DISCUSSION 

Visual impairment and blindness are one of the 
major health problems in diabetic patients, 
especially in underdeveloped and developing 
countries. Besides, due to the lack of similar 
studies in Ardabil province (Northwest of Iran), 
the present study therefore aimed to evaluate the 
frequency of ocular complications and its effective 
factors in a sample of patients with type 1 
diabetes in Ardabil who referred to Imam Reza 
Ophthalmology Clinic from 1 January 2018 to 
the late December 2018. In this regard, 66 type 1 
diabetic patients were studied, with the mean age 
of 25.6±10.8 years (ranging from 5 to 49 years). 
The results of this study showed that lens opacity 
with a prevalence of 54.5% is the most common 
ocular complication in diabetic patients, with 
87.5% of bilateral and 12.5% of unilateral 
involvement. Also, cortical opacity, posterior sub 
capsular opacity, and nuclear opacity were 
observed in 58.3%, 40.6%, and 11.1%, 
respectively. Reported prevalence of lens opacity 
among type 1 diabetic patients in studies in Libya 
(13.1%), India (40%), West Africa (44.9%), and 
France (50%) were lower than the present study, 
while the result of studies in Nigeria (56.4%) and 
Nepal (54.7%) was consistent with our study (13-
19).  Age and diabetes duration are among the 
contributing factors in the prevalence of cataract 
in diabetic patients. The higher the age and 

duration, the greater the cataract prevalence in 
different studies. For example, in some studies, 
the prevalence of cataract in children with type 1 
diabetes ranged from 0.7 to 3.5%, which is lower 
than in the present study (18, 20, and 21). The 
global prevalence of congenital cataracts based 
on the epidemiological studies conducted at 17 
different locations is estimated to be 4.24 per 
10,000 population, with the highest rate in Asia 
(7.43 per 10,000 population), the United States 
(4.39 per 10,000 population), Europe (3.41 per 
10,000 population), and Australia (2.25 per 
10,000 population), respectively (22). These 
results show that the incidence of congenital 
cataracts is significantly less than prevalence of 
cataract in patients with type 1 diabetes. 
The findings of the present study showed that 
there is a statistically significant relationship 
between diabetes control and lens opacity so that 
the frequency of lens opacity in patients with 
inappropriate glucose control was significantly 
higher than in patients with appropriate glucose 
control. Similar to our results, in a study by Becker 
et al. (2018), there was a statistically significant 
relationship between cataract development and 
how to control diabetes so that the prevalence of 
cataracts in diabetics with poor glycemic control 
was higher than diabetics with good glycemic 
control (23). A study by Janghorbani et al. also 
showed that the relative risk for cataracts in 
diabetic patients with higher HbA1c level is 
significantly higher than diabetic patients with 
lower HbA1c level (24). A study by Olafsdottir E et 
al (2012) showed a significant relationship 
between the lens opacity in type 2 diabetic 
patients with high level of HbA1c (5). Generally, 
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cataract is one of the major causes of visual 
impairment in diabetic patients. Several 
researchers also support the hypothesis that the 
initiating mechanism in diabetic cataract 
formation is the elevated glucose level and 
increased activity of polyol pathway (A two-step 
metabolic pathway in which glucose is converted 
to sorbitol by aldose reductase), leading to 
increased osmotic stress in the lens fibers, their 
swelling and rupture and eventually to cataract 
(25). Blue Mountain Eye study in the United States 
showed that even impaired fasting sugar, a pre-
diabetic state, is also a risk factor of cortical 
cataracts (26). 
In this study, the second most common defect in 
diabetic patients was punctate epithelial erosion 
(EPE), found in 27.2% of diabetic patients, with 
80% bilateral involvement and 20% unilateral 
involvement. Diabetes can lead to corneal 
epithelial defects, generally known as diabetic 
keratopathy (27). Manifestations of diabetic 
keratopathy include superficial punctate epithelial 
keratitis, corneal ulcer, recurrent corneal ulcer, 
and PEE. The prevalence of PEE is not precisely 
known in the general population or in patients 
with diabetes, and there are very limited studies 
on the etiology of the disease. The annual 
incidence rate of PEE in the general population of 
the United States has been estimated as 
approximately 200,000 cases. Also it is 
recognized as one of the rare diseases in the 
general population of the United States (28). The 
only study investigating this issue in the diabetic 
population goes back to 1981 when Schultz et al. 
examined the prevalence of keratopathy in 
diabetic patients (types 1 and 2), ranged from 47 
to 64%. They also reported that the risk for 
epithelial defects in diabetic patients is 
significantly higher than in the general population 
(29). Regarding the lack of studies in this area, 
the interesting is that in two review papers 
published by Vaidyanathan et al. (2019) and by 
Wirostko et al. (2015), the researchers referred to 
the same paper by Schultz et al. (1981) to 
illustrate the prevalence of keratopathy and PEE in 
diabetic patients (28, 30). 
In the present study, retinopathy was the third 
most common complication in the diabetic 
patients, which was observed in 10.6% of the 
cases. In a study in Sweden, the prevalence of 
retinopathy in type 1 diabetes patients was 42% 
(31). Also, in studies by Roaeid in Libya, Abraham 
in Nigeria, Bamashmus in Yemen, and Chava in 
India, the prevalence of retinopathy was reported 
30%, 55%, 55%, and 83%, respectively (13, 14, 
16, 32). In other studies in India, the US, and 
Canada, the prevalence of retinopathy in type 1 
diabetes patients was reported approximately 

50% (33-36). It is obvious that the prevalence of 
retinopathy in all these studies is higher than the 
present study. Since the mean age of the patients 
in the mentioned studies is higher than the 
present study and that age is one of the factors 
influencing prevalence of retinopathy in diabetic 
patients, the age difference may be one of the 
reasons for the difference in the prevalence of 
retinopathy between the studies. In this study, the 
prevalence of retinopathy also increased with 
increase of age so that no case of retinopathy 
was observed in patients under 20 years old and 
all cases of diabetic retinopathy were older than 
20 years. 
In the present study, the prevalence of retinopathy 
in male patients was higher than female patients 
(13.9% vs. 6.7%). The relationship between 
diabetic retinopathy and gender has been rather 
contradictory in previous studies. For example, 
while in a study by Hammes et al., the diabetic 
retinopathy was more prevalent in males (37), 
Minuto et al. and Chava et al. reported the high 
prevalence of retinopathy among females (38). In 
a study by Hautala et al., the prevalence of 
retinopathy was reported equal between male 
and female patients (39). 
In the present study, there was a significant 
relationship between the prevalence of 
retinopathy and diabetes duration so that the 
prevalence of retinopathy in patients with diabetes 
duration less than 10 years was only 4.9%. It is 
while the prevalence of retinopathy in patients 
with diabetes duration more than 10 years was 
20%. Calculation of risk ratio also showed that 
patients with diabetes duration more than 10 
years are 4.1 times more at risk for retinopathy 
(RR=4.1, 95%CI:0.85-19.56). This is consistent 
with the results of the previous studies, including 
the study of Chava et al. in India (14). In a study 
by Klein in the United States, the prevalence of 
retinopathy in patients with type 1 and type 2 
diabetes increased with the increase in diabetes 
duration (40). In another study by Klein et al., the 
prevalence of retinopathy in patients with diabetes 
duration of less than 5 years and more than 15 
years was 28.8% and 77.8%, respectively (41). In 
a study, the prevalence of retinopathy in patients 
with diabetes duration of less than 5 years and 
more than 20 years was 17% and 77%, 
respectively (34). In general, the longer the 
diabetes duration, the higher the risk for 
microvascular complications, including 
retinopathy (39). 
In the present study, the mean HbA1c level in 
patients with diabetic retinopathy was higher than 
in patients without retinopathy. This was observed 
in the retinopathy group over the entire 12-month 
follow-up period, indicating the poor control of 
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blood glucose in long term. In a study by 
Shafiepour et al (2006) in Sari, there was a 
significant relationship between serum HbA1c 
level and retinopathy, with significantly high level 
of HbA1c in cases with retinopathy (42). Also, in a 
study by Manaviyat et al. (2006), the high level of 
HbA1c was the strongest risk factor for 
retinopathy in patients with type 2 diabetes (43). 
Researchers have found that high blood glucose, 
through a series of biochemical responses, 
considerably thickens the capillary basement 
membrane encapsulating the capillary 
endothelial cells, which causes hemorrhage, 
increased risk for retinopathy and visual 
impairments. (44). 
The results of the present study showed that the 
prevalence of PEE is not associated with diabetic 
retinopathy and is even higher in people without 
diabetic retinopathy. On the contrary, some 
studies showed a relationship between diabetic 
keratopathy and diabetic retinopathy so that the 
prevalence of diabetic keratopathy in diabetic 
patients with retinopathy is up to 2 times higher 
than patients without retinopathy (45). 
In the present study, 6.1% of patients with type 1 
diabetes had staphylococcal blepharitis. In a 
population-based study conducted by Ansari et al. 
(2017) in the UK with the participation of 3273 
patients with type 1 diabetes and 45311 patients 
with type 2 diabetes, the prevalence of blepharitis 
among all type 1 and type 2 diabetic patients was 
2.8% that was lower than the present study (46). 
In another similar study conducted by Lee et al. 
(2017) in Taiwan, the prevalence of diabetes 
(types 1 and 2) in patients with blepharitis was 
higher than control group. Also, diabetes risk in 
blepharitis group was 1.1 times higher than the 
control group (47). In the study of Ansari et al. 
(2017), the prevalence of blepharitis in diabetic 
patients was significantly higher than the general 
population (46). In addition, some researchers 
considered diabetes as a risk factor for blepharitis 
(48) and some have identified blepharitis as a 
potential marker of undiagnosed diabetes, 
suggesting diabetes screening in such patients 
(49). In our study, there was a significant 
difference between the prevalence of blepharitis 
in different visits and diabetes control (P = 0.001) 
so that in patients with poor control, the 
staphylococcal blepharitis gradually increased. In 
this regard, laboratory evaluations have shown 
that hyperglycemia can impair a wide range of 
neutrophil and macrophage functions including 
chemotaxis, adhesion, phagocytosis and 
intracellular killing of microorganisms (50). A 
combination of these factors appears to 
contribute to susceptibility of diabetic patients to a 
variety of infections, including blepharitis (51). 

Despite the abovementioned studies, there is no 
conclusive evidence that diabetes has a definite 
effect on the pathophysiology of blepharitis, thus 
further clinical studies are needed to investigate 
the association (52). 
In the present study, only 2 patients (3%) were 
suffering from MGD. The prevalence of MGD in a 
study by Alghamdi et al. (2017) in the US among 
a group of elderly diabetic patients was reported 
to be between 15 and 59%, which is rather higher 
than the present study (53). In a study by 
Johannaa et al. (2019) in Colombia, the 
prevalence of MGD in type 2 diabetic patients 
was reported to be approximately 76%, which is 
rather higher than the present study (2019). 
Interestingly, the prevalence of MGD in the 
normal population was also high (67%), 
suggesting the effect of underlying factors other 
than diabetes on the prevalence of MGD (54). In 
a study by Hom et al. (2006) on 392 diabetic 
patients in the United States, 38.9% was reported 
to have MGD symptoms. Interestingly, this study 
was based on self-reports, which, naturally, lacks 
the accuracy of a physician's examination and this 
may be the reason for the high prevalence of 
MGD in the study (55). Some other studies have 
also investigated the relationship between 
diabetes and MGD. For example, in a study by 
Lin et al. (2017), MGD had a significant 
relationship with type 2 diabetes (56). A large 
population-based study in Spain also reported the 
same results (57). In addition, in the present 
study, the prevalence of MGD in patients with 
poor control was significantly higher than those 
with good diabetes control, and the prevalence of 
MGD didn’t change at different visits. In this 
regard, it is possible that insulin resistance and 
subsequent hyperglycemia have a detrimental 
effect on human meibomain gland epithelial cells 
(HMGEC) (56). 
In the present study, there was no significant 
relationship between BMI with diabetes control 
and prevalence of retinopathy. However, there 
was a significant relationship between age and 
diabetes control. This may be because of the fact 
that in patients under 20 years old, diabetes is 
controlled by parents, in patients over 30 years 
old, the patient has reached a level of risk 
perception and intellectual maturity to control 
diabetes more precisely, and in patients with the 
age of 20 to 30, the patient has recently become 
independent and has control of his/her diabetes, 
which usually due to overwork there is a lack of 
proper control. 
Finally, it should be noted that comparison of the 
results of the previous studies with the results of 
the present study was challenging because of the 
difference in the age of patients, sample size, type 
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of diabetes, local standards for diabetes care, 
diabetes duration, follow-up time, glycemic 
control, and methods for evaluating eye 
complications. 
 
Strength and limitations 

Like most studies, the present study had 
limitations, including: (1) a relatively low sample 
size that made the study of further cases 
impossible due to time constraints; If the sample 
size were larger, more accurate and complete 
results would be obtained; (2) the study design 
was cross-sectional so that, like all studies of this 
type, one cannot conclusively determine the cause 
and effect of the relationships obtained. 
One of the strengths of the present study was to 
include only type 1 diabetic patients, suggesting 
more homogeneous results. In addition, to the 
best of the authors’ knowledge, the present study 
investigated the frequency of ocular complications 
in type 1 diabetic patients and some of the 
influencing factors for the first time in north-
western Iran. 
 
CONCLUSION 

The present study showed a variety of ocular 
complications in a sample of patients with type 1 
diabetes in Ardabil, the most common of which 
were lens opacity, punctate epithelial erosion, and 
retinopathy. The findings highlight the need for 
periodic screening of ocular complications in 
patients with type 1 diabetes, especially in those 
with higher age and disease duration. 
 
Recommendations 

1. Given that periodic eye examinations and 
timely follow-up in case of problem still are the 
key strategies in reducing diabetes-related eye 
complications, it is recommended that diabetic 
patients and their families be further learned of 
the importance of examinations and that they are 
provided with appropriate access to such services 
through the healthcare systems. 
2. Further studies with a larger sample size and 
considering more factors associated with diabetes 
complications are suggested. 
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