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Abstract
● AIM: To determine the prevalence of some retinal 
pathologies in people over 60y and their association with 
demographic and ocular factors.
● METHODS: A cross-sectional study was conducted in 
Tehran using multistage cluster sampling. After selecting 
subjects aged 60 and over, optometric, and ophthalmic 
examinations were done. For retinal examination, a 90 D 
lens was used and indirect ophthalmoscopy was performed 
after instilling tropicamide drops. Biometry was done using 
the IOL Master for all participants.
● RESULTS: Of 3791 people that were invited through 
cluster sampling, 3310 par ticipated in the study 
(response rate=82%). The prevalence of retinal pigmented 
epithelium (RPE) change, drusen, geographic atrophy (GA), 
hypertensive retinopathy (HTR), nonproliferative diabetic 
retinopathy (NPDR), proliferative diabetic retinopathy (PDR), 
choroidal neovascularization (CNV), central retinal artery 
occlusion (CRAO), myopic retinopathy (MR), branch retinal 
vein occlusion (BRVO), and central retinal vein occlusion 
(CRVO) was 27.42%, 11.08%, 4.52%, 3.03%, 4.05%, 0.54%, 

0.82%, 0.39%, 0.20%, 0.49%, and 0.19%, respectively. 
After removing the effect of age, the odds of NPDR were 1.68 
times higher in women compared to men (P=0.014). After 
removing the effect of sex, the odds of drusen, RPE change, 
GA, CNV, BRVO, and CRVO increased with age. 
● CONCLUSION: There is a higher prevalence of RPE 
change, drusen, GA, CNV and a lower prevalence of MR 
and CRAO in the elderly population of Tehran aged over 
60y compared to global average values. Considering the 
correlation of most of the diseases with age and their effects 
on vision, attention should be paid to these diseases and the 
related screening programs to prevent vision impairment.
● KEYWORDS: retinal pathologies; cross-sectional study; 
vision impairment
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INTRODUCTION

T he VISION 2020 initiative was launched in 1999 by the 
WHO in collaboration with the International Agency for 

the Prevention of Blindness (IAPB) to reduce vision loss[1], 
which has proved very effective in this regard[2] so that despite 
a 14% increase in the over-50-year population between 2004 
and 2013, the prevalence of blindness has declined by 9% 
during this time[3]. The majority of the measures presented in 
this initiative are related to diseases of the anterior segment, 
and the diseases of the posterior segment are ignored in this 
program despite their non-negligible effects on the community[4] 
so that Foster and Resnikoff[2] emphasized the need for more 
focus on cataract, glaucoma, and diabetic retinopathy.
Retinal pathologies are the most important cause of 
irreversible blindness in developed countries and the second 
most important cause of blindness in developing countries[5-6]. 
The mean age of the people is increasing in general due to 
improved health[7], and retinal physiological and pathological 
changes are one of the consequences of population ageing.
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Several studies have investigated the prevalence of retinal 
diseases in different populations. Depending on their design, 
some studies addressed only one retinal pathology while some 
other studies evaluated a number of pathologies together, 
including studies reporting a prevalence of 1.14% for diabetic 
retinopathy in the general population[8], a prevalence of 6.7% 
for hypertensive retinopathy (HTR) in the general population[9], 
and a prevalence of 23.9% for age-related maculopathy 
(AMD)[10]. The results of different studies indicate variations in 
the prevalence of diseases in various populations, underlining 
the need for epidemiological studies in this regard; for 
example, the prevalence of AMD is mentioned from 4.3%[11] to 
25.3%[12] in different studies. 
Age pyramid changes are suggestive of increased life 
expectancy and mean age of the general population in Iran[13]. 
Evaluation of different retinal pathologies in the elderly 
population provides the grounds for planning for supportive or 
preventive measures. According to this, the present study was 
conducted to investigate the prevalence of a group of the most 
important vision-threatening retinal pathologies in subjects 
over 60y in Tehran, Iran. 
SUBJECTS AND METHODS
Ethical Approval  The principles of the Helsinki Declaration 
were followed in all stages of the study. The protocol of the 
study was approved by the Ethics Committee of the National 
Institute for Medical Research Development (NIMAD) under 
the auspices of the Iranian Ministry of Health (ethics code: 
IR.NIMAD.REC.1397.292). Informed consent was obtained 
from all participants.
A population-based cross-sectional study was conducted in 
Tehran, Iran between January 2019 and January 2020. The 
target population was the above-60-year population of Tehran 
selected through multistage cluster sampling. 
Tehran has 22 municipality districts (22 strata). The over 
60-year-old population of each district was obtained from 
the Statistical Center of Iran and to determine the population 
that was to be selected from each district proportional to its 
size. Then, using a block-by-block map Tehran, each block 
was considered a cluster, and 160 blocks each containing 20 
subjects were randomly selected from all 22 districts so that 
the number of clusters in each district was proportional to its 
population. After selecting the clusters, a sampling team was 
dispatched to its address. The first house on the southwest 
side of the block was considered as the head cluster. The next 
households were selected in a counter clockwise manner and 
all individuals above 60y were invited to participate in the 
study after explaining the objective of the study and assuring 
them of data confidentiality. This process continued until 
the required sample size was achieved in each cluster. If the 
number of eligible people in the last household of a cluster 

exceeded one person, the cluster could include more than 
20 people. If a household was not found, another visit was 
scheduled (preferably in the same afternoon). Upon willingness 
to join the study, free-of-charge transportation was arranged to 
the examination site. 
Optometric examinations started with objective refraction 
using the auto ref/keratometer ARK-510A (Nidek Co. LTD, 
Aichi, Japan). Then, uncorrected visual acuity (UCVA) and 
best-corrected visual acuity (BCVA) were measured using the 
Smart LC 13 LED visual chart (Medizs Inc., Korea) at 6 m. 
Finally, subjective refraction was measured. 
Then, complete slit lamp biomicroscopy including the anterior 
and posterior segments were done by an ophthalmologist 
using the B900 biomicroscope (Haag-Streit AG, Bern, 
Switzerland) and a +90 D lens. Indirect ophthalmoscopy was 
done to examine the retinal periphery. Slit lamp and retinal 
examinations were performed half an hour after instilling 
tropicamide 1% drops (three drops, 10min apart). It should be 
noted that anterior segment assessment and angle measurement 
were done before using drops, and tropicamide was instilled in 
patients without contraindications. All participants underwent 
corneal imaging using the Pentacam AXL between 9 and 
14, biometric components were measured using the IOL 
Master 500 (Carl Zeiss Meditec, Jena, Germany). Finally, all 
participants underwent retinal imaging with dilated pupils 
(using tropicamide 1% drops) by spectral-domain optical 
coherence tomography (SD-OCT; Heidelberg Engineering, 
Heidelberg, Germany).
Retinal pathology problems that were investigated in this study 
were: retinal pigmented epithelium (RPE) change, drusen, 
geographic atrophy (GA), HTR, nonproliferative diabetic 
retinopathy (NPDR), proliferative diabetic retinopathy (PDR), 
choroidal neovascularization (CNV), central retinal artery 
occlusion (CRAO), myopic retinopathy (MR), branch retinal 
vein occlusion (BRVO), and central retinal vein occlusion 
(CRVO). Each evaluated retinal pathology is defined in 
Table 1[14-24].
Statistical Analysis  The prevalence of retinal pathologies 
is reported as percentage and 95% confidence interval. 
The effect of cluster sampling was considered for standard 
error calculation. The prevalence of these pathologies was 
standardized according to the 2019 census using the direct 
method. Multiple logistic regression analysis was performed to 
investigate the correlation of demographic and ocular factors 
with the study variables. 
RESULTS
Of 3791 people invited through cluster sampling, 3310 
participated in the study (82%), including 1921 females 
(57.8%). The mean age of the participants was 68.25±6.55 
(60–97)y. 

Retinal pathologies in elderly
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Table 2 presents the prevalence of different retinal pathologies 
in total population and in each gender; Besides, Table 3 
presents the prevalence of these pathologies according to 
age group. According to Table 2, RPE change was the most 
common and CRVO, and MR were the rarest pathologies in 
total population. The relationship between sex and retinal 
pathologies was evaluated using multiple logistic regression 
analysis (Table 4). After removing the effect of age, the odds 
of NPDR were 1.68 times higher in women compared to men 
(P=0.014). Other pathologies had no significant correlation 
with gender. According to the results of logistic regression 
analysis, after removing the effect of sex, the odds of drusen, 
RPE change, GA, CNV, BRVO and CRVO increased 
significantly with age. According to Tables 3 and 4, the greatest 
changes with age were related to GA with odds of 13% for 

each one-year increase in age so that its prevalence of 1.17% 
in the age group 60–64y and about 17% in subjects over 80y. 
Table 5 presents the mean BCVA, intraocular pressure (IOP), 
and axial length (AL) in subjects with and without retinal 
pathologies. According to t-test results, BCVA was worse 
in subjects with all pathologies except HTR compared to 
participants without retinal pathologies. Moreover, the mean 
IOP was significantly higher in patients with drusen, RPE 
change, GA, NPDR, and HTR. The mean AL was significantly 
shorter in subjects with drusen, NPDR, PDR, regressed PDR 
and HRT, and significantly longer in subjects with MR.
DISCUSSION
The most common pathology was RPE change with a 
prevalence of 27.42%. This is one of the few studies about 
the prevalence of RPE change in the elderly population; 

Table 1 The definition of retinal pathologies  

Retinal pathologies Definition

Drusen Yellow deposits under the retina[14]

Retinal pigmented epithelium change Change in the pigmentation of the RPE[15]

Geographic atrophy Atrophic lesions in the macula[16]

Choroidal neovascularization New blood vessels originating from the choroid[17]

Nonproliferative diabetic retinopathy The presence of at least one sign including microaneurysms, dot and blot and intraretinal 
hemorrhages, hard exudates, cotton-wool spots, and venous beading in diabetic patients[18-19]

Proliferative diabetic retinopathy The presence of new vessels with or without intravitreal hemorrhages in diabetic patients[19]

Hypertensive retinopathy 1 or more signs including generalized arteriolar narrowing, focal arteriolar narrowing, 
arteriovenous nicking, arteriolar wall opacity, retinal hemorrhage (blot, dot, flame-shaped), 
microaneurysm, cotton wool spot, hard exudate, moderate retinopathy plus optic disc 
swelling in patients with hypertension[20]

Branch retinal vein occlusion Obstruction of the retinal venous system by thrombus formation mainly found in arterio-
venular intersections[21]

Central retinal vein occlusion Occlusion of the main retinal vein[22]

Myopic retinopathy The presence of any of the following signs including staphyloma, lacquer cracks, Fuchs spot, 
or myopic chorioretinal atrophy[23]

Central retinal artery occlusion Interruption of blood flow through the central retinal artery by thromboembolism or 
vasospasm with or without retinal ischemia[24]

RPE: Retinal pigmented epithelium.

Table 2 The prevalence of types of retinal pathologies in people over 60y by gender                                                                                                       %

Retinal pathologies Total (95%CI) Male (95%CI) Female (95%CI)

Drusen 11.08 (8.93 to 13.22) 10.63 (8.04 to 13.23) 11.52 (8.8 to 14.24)

Retinal pigmented epithelium change 27.42 (24.98 to 29.87) 26.79 (23.55 to 30.03) 28.05 (25.27 to 30.83)

Geographic atrophy 4.52 (3.40 to 5.64) 4.65 (3.47 to 5.83) 4.39 (2.61 to 6.17)

Choroidal neovascularization 0.82 (0.44 to 1.19) 0.89 (0.37 to 1.41) 0.74 (0.17 to 1.31)

Nonproliferative diabetic retinopathy 4.05 (3.16 to 4.94) 3.06 (2.16 to 3.95) 5.03 (3.56 to 6.5)

Proliferative diabetic retinopathy 0.54 (0.23 to 0.85) 0.64 (0.22 to 1.06) 0.43 (0.01 to 0.86)

Hypertensive retinopathy 3.03 (1.86 to 4.21) 2.45 (1.22 to 3.68) 3.61 (2.06 to 5.15)

Branch retinal vein occlusion 0.49 (0.23 to 0.76) 0.51 (0.13 to 0.89) 0.48 (0.10 to 0.86)

Central retinal vein occlusion 0.19 (0.05 to 0.34) 0.07 (0.07 to 0.21) 0.31 (0.05 to 0.57)

Myopic retinopathy 0.20 (0.06 to 0.33) 0.13 (0.05 to 0.32) 0.26 (0.05 to 0.46)

Central retinal artery occlusion 0.39 (0.15 to 0.64) 0.36 (0.04 to 0.68) 0.43 (0.12 to 0.74)

CI: Confidence interval.
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However, Eleftheriadou et al[25] found that 30% of the patients 
with AMD had signs of complete or incomplete pigmented 
epithelium atrophy. In the present study, changes in the density 
of pigments of the RPE have been investigated as a measure of 

the presence of changes; RPE pigmentation changes are known 
as an indicator of AMD progression[15]. Our results showed that 
age had a significant correlation with the prevalence of RPE 
change; shortening of the RPE microvilli with age is probably 

Table 3 The prevalence of types of retinal pathologies in people over 60y by age                                                                                                                %

Retinal pathologies 60–64y (95%CI) 65–69y (95%CI) 70–74y (95%CI) 75–79y (95%CI) ≥80y (95%CI)

Drusen 5.74 (4.05 to 7.43) 8.27 (5.86 to 10.67) 15.95 (12.25 to 19.64) 15.8 (11.21 to 20.39) 19.94 (12.76 to 27.13)

Retinal pigmented epithelium change 17.83 (15.13 to 20.53) 25.79 (22.58 to 29) 31.73 (27.38 to 36.07) 40.8 (34.23 to 47.37) 38.14 (29.76 to 46.51)

Geographic atrophy 1.17 (0.53 to 1.81) 2.54 (1.44 to 3.65) 4.42 (2.77 to 6.06) 5.37 (2.91 to 7.83) 16.9 (9.63 to 24.17)

Choroidal neovascularization 0.29 (0.05 to 0.63) 0.44 (0.01 to 0.89) 0.49 (0.07 to 1.04) 1.85 (0.22 to 3.48) 2.45 (0.32 to 4.58)

Nonproliferative diabetic retinopathy 4.44 (3.13 to 5.74) 3.41 (2.22 to 4.59) 4.03 (2.52 to 5.54) 3.36 (1.2 to 5.52) 4.94 (0.9 to 8.99)

Proliferative diabetic retinopathy 0.38 (0.02 to 0.78) 0.77 (0.19 to 1.35) 0.48 (0.06 to 1.03) 0 1.1 (0.5 to 2.7)

Hypertensive retinopathy 2.38 (1.18 to 3.58) 2.55 (1.15 to 3.96) 3.16 (1.63 to 4.70) 2.17 (0.37 to 3.97) 6.41 (1.47 to 11.34)

Branch retinal vein occlusion 0.14 (0.05 to 0.33) 0.22 (0.10 to 0.55) 0.47 (0.06 to 1.00) 0.28 (0.28 to 0.85) 2.24 (0.45 to 4.04)

Central retinal vein occlusion 0.06 (0.06 to 0.17) 0.19 (0.07 to 0.45) 0.28 (0.11 to 0.67) 0.37 (0.36 to 1.09) 0.28 (0.28 to 0.84)

Myopic retinopathy 0.25 (0.01 to 0.50) 0.09 (0.08 to 0.25) 0.52 (0.08 to 1.12) 0 0

Central retinal artery occlusion 0.28 (0.01 to 0.56) 0.41 (0.11 to 0.93) 0 0 1.59 (0.19 to 2.98)

CI: Confidence interval.

Table 4 Association of types of retinal pathology with age and sex in multiple logistic regressions

Retinal pathologies Sex (F/M), 95%CI; P Age (y), 95%CI; P

Drusen 1.11 (0.80-1.54); 0.520 1.06 (1.04-1.08); <0.001

Retinal pigmented epithelium change 1.08 (0.9-1.29); 0.423 1.05 (1.03-1.06); <0.001

Geographic atrophy 0.98 (0.60-1.59); 0.922 1.13 (1.09-1.17); <0.001

Choroidal neovascularization 0.86 (0.31-2.36); 0.769 1.12 (1.06-1.19); <0.001

Nonproliferative diabetic retinopathy 1.68 (1.11-2.54); 0.014 1.01 (0.96-1.05); 0.798

Proliferative diabetic retinopathy 0.68 (0.21-2.19); 0.518 1.04 (0.94-1.16); 0.455

Hypertensive retinopathy 1.50 (0.88-2.56); 0.136 1.04 (0.99-1.09); 0.113

Branch retinal vein occlusion 0.97 (0.32-2.97); 0.964 1.11 (1.05-1.17); <0.001

Central retinal vein occlusion 4.56 (0.54-38.43); 0.162 1.08 (0.99-1.17); 0.069

Myopic retinopathy 1.93 (0.38-9.85); 0.425 0.93 (0.83-1.05); 0.232

Central retinal artery occlusion 1.21 (0.44-3.31); 0.710 1.06 (0.98-1.13); 0.135

CI: Confidence interval.

Table 5 Comparison of BCVA, IOP, and AL between types of retinal pathology eyes and non-retinal pathology eyes                                  mean±SD

Retinal pathologies
BCVA (decimal) IOP (mm Hg) AL (mm)

No Yes P No Yes P No Yes P

Drusen 0.82±0.24 0.78±0.27 0.008 15.07±2.34 15.44±2.66 0.013 23.04±2.29 22.78±3.05 0.120

Retinal pigmented epithelium change 0.84±0.24 0.78±0.26 <0.001 15.06±2.36 15.23±2.41 0.079 23.00±2.23 23.05±2.75 0.600

Geographic atrophy 0.83±0.24 0.59±0.35 <0.001 15.13±2.39 14.53±2.09 0.007 23.00±2.27 23.34±4.41 0.412

Choroidal neovascularization 0.82±0.24 0.43±0.38 <0.001 15.11±2.38 15.20±1.70 0.859 23.01±2.39 23.25±0.61 0.659

Nonproliferative diabetic retinopathy 0.83±0.24 0.70±0.29 <0.001 15.08±2.37 15.73±2.43 0.004 23.03±2.39 22.65±2.25 0.082

Proliferative diabetic retinopathy 0.82±0.24 0.30±0.31 <0.001 15.11±2.38 14.94±2.46 0.777 23.02±2.35 21.19±6.09 0.263

Hypertensive retinopathy 0.82±0.24 0.78±0.26 0.084 15.09±2.37 15.84±2.49 0.006 23.03±2.37 22.57±2.67 0.076

Branch retinal vein occlusion 0.82±0.24 0.54±0.39 0.024 15.10±2.38 15.79±1.48 0.284 23.01±2.38 22.85±0.83 0.823

Central retinal vein occlusion 0.82±0.24 0.67±0.4 0.359 15.10±2.38 16.14±2.27 0.248 23.01±2.38 22.87±1.02 0.876

Myopic retinopathy 0.82±0.24 0.51±0.31 0.026 15.10±2.38 16.25±2.55 0.173 23.00±2.37 27.82±3.53 0.011

Central retinal artery occlusion 0.82±0.24 0.38±0.38 <0.001 15.11±2.38 14.75±3.28 0.604 23.00±2.36 25.92±5.53 0.112

BCVA: Best-corrected visual acuity; IOP: Intraocular pressure; AL: Axial length; SD: Standard deviation. The P-value was calculated by 

independent t-test.

Retinal pathologies in elderly
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due to thinning of this layer[26]. Although there are differences 
among studies regarding changes in the density of RPE cells[27], 
Jonas et al[28] found that the number of the RPE cells decreased 
by about 0.3% per each one-year increase in age. 
Drusen, as one of the main characteristics of AMD[14], was 
found on 11.08% of the subjects. Several studies have 
evaluated the prevalence of drusen in different age groups, 
including studies reporting a prevalence of 4.3% in the 
Japanese over-40-year population[11], 10.8% in Americans[29], 
13.3% in Australian subjects aged above 49y (Blue Mountain 
study)[30], and 23.9% in Singaporean people above 40y[10]. 
The differences in the results of studies may be related to 
factors like ethnicity and age range of the participants or 
definition of drusen so that some studies classified drusen to 
three groups of distinct soft, indistinct soft, and hard[31] and 
reported the prevalence according to the type of the study. 
More recent studies defined a new form of drusen called 
patchy drusen, which is distinctly different from soft drusen[14] 
and is commonly found in the eyes of Asian people with 
exudative maculopathy[32-33]. Aging was perhaps the most 
important determinant of the increase in the prevalence of 
drusen in the present study, which has a very clear association 
with an increase in AMD[34]. One of the findings of the present 
study was shorter AL in subjects with drusen compared to 
participants without it. Similarly, Fraser-Bell et al[34] found 
that AL had an indirect correlation with the prevalence of soft 
drusen. In the above study, increased scleral rigidity in shorter 
ALs[35] was proposed as an effective factor in the relationship 
between AL and drusen prevalence[34].
The prevalence of GA was 4.52% in the present study. Rim 
et al[36] reported a prevalence of 0.2%, 0.76%, and 2.75% 
for GA in Asia, East Asia, and South Asia, respectively. The 
prevalence of GA was 1.16% in the Blue Mountain study[37] 
and 0.5% in the Baltimore study[38]. Altogether these findings 
indicate a high prevalence of GA in the Iranian elderly 
population. Ethnicity is one of the most important reasons for 
the difference in the prevalence of GA[39]. A lower prevalence 
of GA has been reported in the Asians compared to American 
and European populations[36]. The results showed that ageing 
was one of the major reasons for an increase in the prevalence 
of GA, which is consistent with the results of studies 
conducted by Rim et al[36]. Moreover, we observed that AL 
was longer in eyes with GA compared to eyes without it; this 
is while Lavanya et al[40] found that a shorter AL and hyperopic 
refractive error were related to early AMD. Therefore, it can be 
concluded that although shorter AL increases the prevalence 
of early AMD, longer AL in people with late AMD causes an 
increase in the prevalence of GA. 
The prevalence of HTR was 3.03% in the present study. 
Schuster et al[9] reported a prevalence of 6.7% for mild and 

4.0% for moderate HTR in a sample of 15 010 subjects which 
was higher than our results. The prevalence of HTR is reported 
in two forms in different studies: a percentage of the whole 
population like the present study and Shuster et al’s[9] study 
or a percentage of hypertensive subjects like the study of 
Chen et al[41]. Chen et al[41] reported a prevalence of 57.08% 
for grade 1, 14.97% for grade 2, 2.36% for grade 3, and 0.03% 
for grade 4 HTR in 9793 subjects with hypertension. The 
prevalence of HTR was 12.9% in Babol, Iran in a study by 
Rasoulinejad et al[42] and 5.4% in Bangladesh in a study by 
Akhter et al[43]; all of these results indicates lower prevalence 
of HTR in the present study. According to the present study, 
AL was shorter in patients with HTR compared to subjects 
without it. Lee et al[44] found that the thickness of the retinal 
nerve fiver layer reduced in subjects with hypertension, high 
myopia, or a combination of both. On the other hand, one 
of the most disputable findings of the present study was the 
higher visual acuity of the subjects with HTR compared to 
participants without it, while retinal changes in the presence of 
HTR increase the odds of reduced visual acuity[45]. Therefore, 
it can be concluded that shorter AL in subjects with HTR is 
probably associated with less changes of the retinal nerve 
fiber layer, resulting in lack of any disturbances in the visual 
acuity of these subjects compared to people with other retinal 
pathologies. 
The prevalence of NPDR and PDR was 4.05% and 0.54% in 
the present study, respectively. Hashemi et al[46] conducted a 
review study and reported a global prevalence of 4.37% and 
0.72% in the general population and 24.78% and 4.14% in 
the diabetic population for NPDR and PDR, respectively. In 
another review study, Song et al[8] reported a prevalence of 
0.90% for NPDR and 0.07% for PDR in China. Therefore, 
although the prevalence of NDPR and PDR is higher in Iran 
compared to China, it is almost similar to the global average. 
Our results show that the mean AL was shorter in subjects with 
NPDR and PDR compared to those without these conditions. 
Studies[47-49] also reported similar findings. The effective factor 
in the relationship between AL and diabetic retinopathy is not 
yet clear[47]; however, studies on eyes without retinal problems 
have shown that the vascular endothelial growth factor density 
reduces in longer eyes, which could affect this relationship[50]. 
Finally we observed that the odds of NPDR was higher in 
women, which could be related to the shorter AL in women 
compared to men[51]. 
The prevalence of BRVO and CRVO was 0.49% and 0.19% 
in the present study. Rogers et al[52] reported a total prevalence 
of 0.442% for BRVO and 0.08% for CRVO in a review study 
in 2011. These values were 0.64% and 0.13% in a review 
study by Song et al[53] in 2019, respectively. Comparison of 
these reports suggests that despite an increase in the global 
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prevalence of CRVO over the past 10y, its mean prevalence 
is higher in Iranian adults compared to the global average. 
However, the prevalence of BRVO was lower in the study 
population compared to the global average in 2019[53]. One of 
the reasons for this difference could be that Rogers et al[52] and 
Song et al[53] presented the prevalence of BRVO and CRVO 
in subjects aged over 30y; as mentioned earlier, ageing is 
one of the most important determinants of the increase in the 
prevalence of BRVO and CRVO. This relationship was also 
reported by Rogers et al[52] and Song et al[53]. The results of 
the present study showed longer AL in subjects with BRVO 
compared to those without it while participants with CRVO 
had shorter AL. Nonetheless, Szigeti et al[54] and Tsai et al[55] 
found shorter AL in both CRVO and BRVO. The reasons for 
this difference could be the AL measurement method and 
the presence of absence of macular edema, which may affect 
measurements[56].
The prevalence of CNV was 0.82% in the present study. Willis 
et al[57] reported a prevalence of 0.017% for CNV in American 
people over 18y and 0.0079% in the over 65-year population. 
The majority of the studies presented the prevalence of CNV in 
patients with pathological myopia[58]; for example, Wong 
et al[59] reported a prevalence of 5.2%–11.3% in different 
ethnic populations and Zaour et al[60] reported a prevalence of 
6.2% in the Canadian population. The above values indicate 
that a higher percentage of the Iranian elderly population had 
CNV. In addition to ethnicity, one of the most important risk 
factors of CNV is age so that its prevalence was much higher 
in the over-80-year population compared to the age group 
60–64y in the present study. Willis et al[57] also found similar 
results and argued that the retinal degeneration due to ageing 
was probably effective in increasing the prevalence of CNV 
with age.
The prevalence of MR was 0.2% in the present study, 
which was lower than its prevalence in Chinese people over 
30y (0.9%)[61], Australian subjects over 49y (1.2%)[62], and 
Chinese subjects aged over 40y (2.3%)[63]. The prevalence 
of MR is reported to be 0.17% in Indian subjects aged over 
30y[28]. One of the reasons for the variation in prevalence of 
MR is the difference in the prevalence of myopia between 
different populations and ethnic groups so that studies have 
shown a higher prevalence of myopia in the Asian elderly 
population[64-65]. The lower prevalence of MR in the present 
study compared to other regions is related to the lower 
prevalence of myopia in the elderly population of Iran[66]. An 
interesting finding of the present study was the effect of AL on 
MR so that the mean AL was 27.82 mm in subjects with and 
23 mm in subjects without MR. Hashimoto et al[67] found that 
men and women with AL values of 25.9 and 25.3 mm or more 
should be further investigated for myopic maculopathy changes.

Altogether, our results indicate high prevalence of some retinal 
diseases in elderly population of Iranian society, this issue 
shows the importance of conducting regular periodical retinal 
examinations of the elderly and performing the necessary 
therapeutic interventions. 
ACKNOWLEDGEMENTS
Foundation: Supported by National Institute for Medical 
Research Development (NIMAD) Affiliated with the Iranian 
Ministry of Health and Medical Education (No.963660).
Conflicts of Interest: Mortazavi A, None; Hashemi A, None; 
Jamali A, None; Hashemi H, None; Aghamirsalim M, None; 
Khabazkhoob M, None.
REFERENCES

1 World Health Organization. Programme for the Prevention of Blindness, 

Deafness. Global initiative for the elimination of avoidable blindness. 

In. Geneva: World Health Organization, 2000.

2 Foster A, Resnikoff S. The impact of VISION 2020 on global blindness. 

Eye (Lond) 2005;19(10):1133-1135.

3 Lansingh VC, Eckert KA. VISION 2020: the right to sight in 7 years? 

Med Hypothesis Discov Innov Ophthalmol 2013;2(2):26-29.

4 Bastawrous A, Burgess PI, Mahdi AM, Kyari F, Burton MJ, Kuper H. 

Posterior segment eye disease in sub-Saharan Africa: review of recent 

population-based studies. Trop Med Int Health 2014;19(5):600-609.

5 Thapa R, Khanal S, Tan HS, Thapa SS, van Rens GHMB. Prevalence, 

pattern and risk factors of retinal diseases among an elderly population 

in Nepal: the bhaktapur retina study. Clin Ophthalmol 2020;14:2109-2118.

6 Ngah NF, Muhamad NA, Mohamed SO, et al. Guidelines from an 

expert panel for the management of diabetic macular edema in the 

Malaysian population. Int J Ophthalmol 2023;16(5):712-720.

7 Ismail Z, Ahmad WIW, Hamjah SH, Astina IK. The impact of population 

ageing: a review. Iran J Public Health 2021;50(12):2451-2460.

8 Song PG, Yu JY, Chan KY, Theodoratou E, Rudan I. Prevalence, risk 

factors and burden of diabetic retinopathy in China: a systematic review 

and meta-analysis. J Glob Health 2018;8(1):010803.

9 Schuster AKG, Hoh S, Neubert K, et al. Prevalence of hypertensive 

retinopathy and its risk for mortality—results from the Gutenberg 

Health Study. Invest Ophthalmol Vis Sci  2020;61(7):1308.

10 Joachim N, Mitchell P, Younan C, et al. Ethnic variation in early age-

related macular degeneration lesions between white Australians and 

Singaporean Asians. Invest Ophthalmol Vis Sci 2014;55(7):4421-4429.

11 Sato-Akushichi M, Kinouchi R, Ishiko S, Hanada K, Hayashi H, 

Mikami D, Ono S, Yanagi Y. Population-based prevalence and 5-year 

change of soft drusen, pseudodrusen, and pachydrusen in a Japanese 

population. Ophthalmol Sci 2021;1(4):100081.

12 Li JQ, Welchowski T, Schmid M, Mauschitz MM, Holz FG, Finger 

RP. Prevalence and incidence of age-related macular degeneration 

in Europe: a systematic review and meta-analysis. Br J Ophthalmol 

2020;104(8):1077-1084.

13 Mehregan M, Khosravi A, Farhadian M, Mohammadi Y. The age 

and cause decomposition of inequality in life expectancy between 

Retinal pathologies in elderly



727

Int J Ophthalmol,    Vol. 17,    No. 4,  Apr. 18,  2024        www.ijo.cn
Tel: 8629-82245172     8629-82210956      Email: ijopress@163.com

Iranian Provinces: application of Arriaga method. BMC Public Health 

2022;22(1):772.

14 Zhang XY, Sivaprasad S. Drusen and pachydrusen: the definition, 

pathogenesis, and clinical significance. Eye (Lond) 2021;35(1): 

121-133.

15 Scott WK, Slifer SH, Welch JK, et al. Retinal pigment epithelium 

(RPE) pigmentary changes are associated with progression from early 

to advanced age-related macular degeneration (AMD) independent 

of CFH and ARMS2 risk genotypes. Invest Ophthalmol Vis Sci 

2020;61(7):4189.

16 Bakri SJ, Bektas M, Sharp D, Luo R, Sarda SP, Khan S. Geographic 

atrophy: mechanism of disease, pathophysiology, and role of the 

complement system. J Manag Care Spec Pharm 2023;29(5-a Suppl): 

S2-S11.

17 Yeo NJY, Chan EJJ, Cheung C. Choroidal neovascularization: 

mechanisms of endothelial dysfunction. Front Pharmacol 2019;10:1363.

18 Chen L, Zhang XZ, Wen F. Venous beading in two or more quadrants 

might not be a sensitive grading criterion for severe nonproliferative 

diabetic retinopathy. Graefes Arch Clin Exp Ophthalmol 2018;256(6): 

1059-1065.

19 Cheung N, Wong TY. Diabetic retinopathy and systemic vascular 

complications. Prog Retin Eye Res 2008;27(2):161-176.

20 Tsukikawa M, Stacey AW. A review of hypertensive retinopathy and 

chorioretinopathy. Clin Optom 2020;12:67-73.

21 Nicholson L, Talks SJ, Amoaku W, Talks K, Sivaprasad S. Retinal 

vein occlusion (RVO) guideline: executive summary. Eye (Lond) 

2022;36(5):909-912.

22 Tang Y, Cheng Y, Wang S, Wang YJ, Liu PJ, Wu H. Review: the 

development of risk factors and cytokines in retinal vein occlusion. 

Front Med 2022;9:910600.

23 Gao LQ, Liu W, Liang YB, Zhang F, Wang JJ, Peng Y, Wong TY, 

Wang NL, Mitchell P, Friedman DS. Prevalence and characteristics of 

myopic retinopathy in a rural Chinese adult population: the Handan 

Eye Study. Arch Ophthalmol 2011;129(9):1199-1204.

24 Mac Grory B, Schrag M, Biousse V, et al, American Heart Association 

Stroke Council; Council on Arteriosclerosis, Thrombosis and Vascular 

Biology; Council on Hypertension; and Council on Peripheral 

Vascular Disease. Management of central retinal artery occlusion: 

a scientific statement from the American heart association. Stroke 

2021;52(6):e282-e294.

25 Eleftheriadou M, Gemenetzi M, Guymer R, Patel P. Prevalence and 

progression of retinal pigment epithelium and outer retinal atrophy 

in patients with neovascular age-related macular degeneration in the 

fellow eye. Invest Ophthalmol Vis Sci 2018;59:3244.

26 Piskova T, Kozyrina AN, di Russo J. Mechanobiological implications 

of age-related remodelling in the outer retina. Biomater Adv 

2023;147:213343.

27 Bermond K, Berlin A, Tarau IS, et al. Characteristics of normal human 

retinal pigment epithelium cells with extremes of autofluorescence or 

intracellular granule count. Ann Eye Sci 2021;6:3.

28 Jonas JB, Nangia V, Gupta R, Bhojwani K, Nangia P, Panda-Jonas 

S. Prevalence of myopic retinopathy in rural Central India. Acta 

Ophthalmol 2017;95(5):e399-e404.

29 Ghassibi MP, Chien JL, Abumasmah RK, Liebmann JM, Ritch R, 

Park SC. Optic nerve head drusen prevalence and associated factors 

in clinically normal subjects measured using optical coherence 

tomography. Ophthalmology 2017;124(3):320-325.

30 Mitchell P, Smith W, Attebo K, Wang JJ. Prevalence of age-

related maculopathy in Australia. The Blue Mountains Eye Study. 

Ophthalmology 1995;102(10):1450-1460.

31 Williams MA, Craig D, Passmore P, Silvestri G. Retinal drusen: 

harbingers of age, safe havens for trouble. Age Ageing 2009;38(6): 

648-654.

32 Matsumoto H, Mukai R, Morimoto M, Tokui S, Kishi S, Akiyama H. 

Clinical characteristics of pachydrusen in central serous chorioretinopathy. 

Graefes Arch Clin Exp Ophthalmol 2019;257(6):1127-1132.

33 Singh SR, Oli A, Mohan S, Goud A, Rasheed MA, Vupparaboina KK, 

Chhablani JK. Pachydrusen in Indian population: a hospital-based 

study. Indian J Ophthalmol 2019;67(3):371-375.

34 Fraser-Bell S, Choudhury F, Klein R, Azen S, Varma R, Los Angeles 

Latino Eye Study Group. Ocular risk factors for age-related macular 

degeneration: the Los Angeles Latino Eye Study. Am J Ophthalmol 

2010;149(5):735-740.

35 Ikram MK, van Leeuwen R, Vingerling JR, Hofman A, de Jong PTVM. 

Relationship between refraction and prevalent as well as incident age-

related maculopathy: the Rotterdam Study. Invest Ophthalmol Vis Sci 

2003;44(9):3778-3782.

36 Rim TH, Kawasaki R, Tham YC, et al, Consortium AEE. Prevalence 

and pattern of geographic atrophy in Asia: the Asian eye epidemiology 

consortium. Ophthalmology 2020;127(10):1371-1381.

37 Wang JJ, Foran S, Mitchell P. Age-specific prevalence and causes of 

bilateral and unilateral visual impairment in older Australians: the Blue 

Mountains Eye Study. Clin Exp Ophthalmol 2000;28(4):268-273.

38 Friedman DS, Katz J, Bressler NM, Rahmani B, Tielsch JM. Racial 

differences in the prevalence of age-related macular degeneration: the 

Baltimore Eye Survey. Ophthalmology 1999;106(6):1049-1055.

39 Teo KYC, Fujimoto S, Sadda SR, et al. Geographic atrophy phenotypes 

in subjects of different ethnicity: asia-pacific ocular imaging society 

work group report 3. Ophthalmol Retina 2023;7(7):593-604.

40 Lavanya R, Kawasaki R, Tay WT, Cheung GCM, Mitchell P, Saw SM, 

Aung T, Wong TY. Hyperopic refractive error and shorter axial length 

are associated with age-related macular degeneration: the Singapore 

Malay Eye Study. Invest Ophthalmol Vis Sci 2010;51(12):6247-6252.

41 Chen XL, Liu LS, Liu MY, et al. Hypertensive retinopathy and the risk 

of stroke among hypertensive adults in China. Invest Ophthalmol Vis 

Sci 2021;62(9):28.

42 Rasoulinejad SA, Mikanikey E, Hosseini SR, Zaboli R, Rasoulinejad 

E. The study of the frequency of hypertensive retinopathy in the 

elderly at Amirkola town during 2011-2012. Journal of Babol 

University of Medical Sciences 2015;17(9):24-28.



728

43 Akhter A, Fatema K, Ahmed SF, Afroz A, Ali L, Hussain A. Prevalence 

and associated risk indicators of retinopathy in a rural Bangladeshi 

population with and without diabetes. Ophthalmic Epidemiol 

2013;20(4):220-227.

44 Lee MW, Lim HB, Koo HM, Lee YH, Kim JY. Association of high 

myopia with peripapillary retinal nerve fiber layer in patients with 

hypertension. PLoS One 2021;16(8):e0256131.

45 Di Marco E, Aiello F, Lombardo M, et al. A literature review of 

hypertensive retinopathy: systemic correlations and new technologies. 

Eur Rev Med Pharmacol Sci 2022;26(18):6424-6443.

46 Hashemi H, Rezvan F, Pakzad R, et al. Global and regional prevalence 

of diabetic retinopathy; A comprehensive systematic review and meta-

analysis. Semin Ophthalmol 2022;37(3):291-306.

47 Pierro L, Brancato R, Robino X, Lattanzio R, Jansen A, Calori G. 

Axial length in patients with diabetes. Retina 1999;19(5):401-404.

48 Wang Q, Wang YX, Wu SL, et al. Ocular axial length and diabetic 

retinopathy: the Kailuan eye study. Invest Ophthalmol Vis Sci 

2019;60(10):3689.

49 Man REK, Sasongko MB, Sanmugasundram S, Nicolaou T, Jing 

X, Wang JJ, Wong TY, Lamoureux EL. Longer axial length is 

protective of diabetic retinopathy and macular edema. Ophthalmology 

2012;119(9):1754-1759.

50 Shin YJ, Nam WH, Park SE, Kim JH, Kim HK. Aqueous humor 

concentrations of vascular endothelial growth factor and pigment 

epithelium-derived factor in high myopic patients. Mol Vis 

2012;18:2265-2270.

51 Jamali A, Naghdi T, Abardeh MH, Jamalzehi M, Khalajzadeh 

M, Kamangar M, Tehranchi N, Nabovati P. Ocular biometry 

characteristics in cataract surgery candidates: a cross-sectional study. 

Med Hypothesis Discov Innov Ophthalmol 2021;10(1):11-17.

52 Rogers S, McIntosh RL, Cheung N, et al. Consortium IED. The 

prevalence of retinal vein occlusion: pooled data from population 

studies from the United States, Europe, Asia, and Australia. 

Ophthalmology 2010;117(2):313-319.e1.

53 Song PG, Xu YH, Zha MM, Zhang Y, Rudan I. Global epidemiology 

of retinal vein occlusion: a systematic review and meta-analysis of 

prevalence, incidence, and risk factors. J Glob Health 2019;9(1):010427.

54 Szigeti A, Schneider M, Ecsedy M, Nagy ZZ, Récsán Z. Association 

between retinal vein occlusion, axial length and vitreous chamber 

depth measured by optical low coherence reflectometry. BMC 

Ophthalmol 2015;15:45.

55 Tsai SC, Chen HY, Chen CY. Relationship between retinal vein 

occlusion and axial length. Kaohsiung J Med Sci 2003;19(9):453-457.

56 Attas-Fox L, Zadok D, Gerber Y, et al. Axial length measurement 

in eyes with diabetic macular edema: a-scan ultrasound versus 

IOLMaster. Ophthalmology 2007;114(8):1499-1504.

57 Willis JR, Vitale S, Morse L, Parke DW 2nd, Rich WL, Lum F, 

Cantrell RA. The prevalence of myopic choroidal neovascularization 

in the United States: analysis of the IRIS(®) data registry and 

NHANES. Ophthalmology 2016;123(8):1771-1782.

58 Zhang S, He ZF, Chen FF, Zhang WW, Liu YJ, Chen H, Xie ZG. Long-

term clinical effects of intravitreal injections of conbercept for the 

treatment of choroidal neovascularization in patients with pathological 

myopia. Int J Ophthalmol 2022;15(12):1971-1977.

59 Wong TY, Ferreira A, Hughes R, Carter G, Mitchell P. Epidemiology 

and disease burden of pathologic myopia and myopic choroidal 

neovascularization: an evidence-based systematic review. Am J 

Ophthalmol 2014;157(1):9-25.e12.

60 Zaour N, Luciani L, Petrella RJ. Prevalence, incidence and 

characteristics of patients with choroidal neovascularization secondary 

to pathologic myopia in a representative Canadian cohort. Value 

Health 2014;17(3):A283-A284.

61 Gao LQ. Prevalence and characteristics of myopic retinopathy in a 

rural Chinese adult population. Arch Ophthalmol 2011;129(9):1199.

62 Vongphanit J, Mitchell P, Wang JJ. Prevalence and progression 

of myopic retinopathy in an older population. Ophthalmology 

2002;109(4):704-711.

63 Liu HH, Xu L, Wang YX, Wang S, You QS, Jonas JB. Prevalence and 

progression of myopic retinopathy in Chinese adults: the Beijing Eye 

Study. Ophthalmology 2010;117(9):1763-1768.

64 Xu L, Li YB, Wang S, Wang Y, Wang YX, Jonas JB. Characteristics 

of highly myopic eyes: the Beijing Eye Study. Ophthalmology 

2007;114(1):121-126.

65 Zhang T, Wei YT, Huang WB, Liu RJ, Zuo YJ, He LW, Zhong LT, 

Zhang SC. Prevalence and characteristics of peripheral myopic 

retinopathy in Guangzhou office workers. Int J Ophthalmol 

2018;11(8):1390-1395.

66 Hashemi H, Nabovati P, Yekta A, Shokrollahzadeh F, Khabazkhoob M. 

The prevalence of refractive errors among adult rural populations in 

Iran. Clin Exp Optom 2018;101(1):84-89.

67 Hashimoto S, Yasuda M, Fujiwara K, Ueda E, Jun HT, Hirakawa 

Y, Ninomiya T, Sonoda KH. Association between axial length 

and myopic maculopathy: the hisayama study. Ophthalmol Retina 

2019;3(10):867-873.

Retinal pathologies in elderly


