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INTRODUCTION
Age-related macular degeneration (AMD) is a common, chronic, 
progressive degenerative disorder of the macula which affects older 
individuals and causes central visual loss as a result of drusen 
deposition, geographical atrophy, serous detachment of the retinal 
pigment epithelium and neovascularization.

Age-related macular degeneration (AMD) is the leading cause of 
irreversible vision loss among the elderly and is a major risk factor for 
disability in the older population. It substantially affects the quality of 
life of an individual as documented by clinical depression in almost 

1one third of those who have this condition.  Among individuals who 
have vision loss from AMD, 60% report signicant declines in their 

2ability to participate in valued activities.  

Age-related macular degeneration (AMD) is the leading cause of 
blindness among people aged 50 years and older worldwide affecting 

3, 4, 530–50 million individuals.  The age related macular degeneration is 
the third most common cause of blindness worldwide. Krishnaiah et al 
6 (2005) found that the age-gender-area–adjusted prevalence of AMD 
in Indian population was 1.82%.

With rapidly increasing aging population in India (life expectancy of: 
69.9 years) and with blindness due to cataract being addressed more 
vigorously, the age-related blinding causes of posterior segment will 
be more important in the coming years.  The demography of India is 7
remarkably diverse. Epidemiological ndings of aging population in 
Western India could differ from other parts. Our study in Nagpur, 
therefore, will add to the knowledge of epidemiology of AMD in 
Central India and also enable the health planners to determine risk 
factors and propose preventive measures.

Progressive degeneration of the choriocapillaris, retinal pigment 
epithelium (RPE), and photoreceptors causes Loss of visual acuity, 
although the earliest manifestation of the disease appears to be 
abnormalities within Bruch's membrane. 

Advanced AMD are often classied broadly into two types: dry and 
wet. Majority of all diagnosed cases accounts for dry AMD, wet AMD 
is responsible for the majority of the severe vision loss and it generally 
occurs over weeks to months. Commonest cause of neovascularization 
is severe vision loss, geographic atrophy (GA), the foremost advanced 
form of dry AMD, can also cause signicant loss of vision.

The study of risk factors for AMD is important in understanding the 
disease and suggests preventive measures that can retard or control 
disease progression. Several studies have reported modiable and non-

3,8-22modiable risk factors for AMD.  Although several factors were 
identied, only age, smoking, hypertension, and obesity have been 

23, 24conrmed as increasing the risk of AMD.  Cataract surgery is also a 
signicant predictor, with a four- and threefold increase in the risk of 

23, 24neovascular AMD and geographic atrophy, respectively.

6 Krishnaiah et al  (2005) concluded that smoking is the most consistent 
risk factor associated with the prevalence of AMD. Shih-Jen Chen et al 
25 (2008) in his Shihpai Eye Study found that heavy alcohol drinking is 
positively associated with early AMD.

With the introduction of new and effective treatments for AMD, there's 
a robust rationale for early identication of persons at highest risk of 
progression to the late stages, as timely treatment given at the onset of 
AMD will lead to better visual outcomes.

In this regard, various risk factors for AMD have been identied, 
including genetic (e.g., complement factor H polymorphisms), 
demographic (e.g., ethnicity), nutritional (e.g., antioxidant vitamins, 
dietary fats or sh), lifestyle (e.g., smoking), medical (e.g., 
cardiovascular risk factors), environmental (e.g., sun exposure), and 

26ocular factors.  However, the evidence and strength of association 
remain variable in the literature. Furthermore, a number of these risk 
factors (e.g., diet and genetic factors) aren't easily measured in routine 
clinical practice.

Therefore, it was our view that more precise estimates of risk factors 
that could be assessed through routine history taking would be of value 
for appropriate counseling and referral. This study was conducted to 
determine the magnitude of AMD among the native population aged 
50 years and older in Nagpur city who visited the ophthalmology 
department of our institute & to determine the association of potential 
risk factors in AMD.

Methodology
This is a cross-sectional hospital based study conducted from August 
2011 to January 2013 in Mahatme Eye bank & Eye Hospital, Nagpur, 
Maharashtra, India, to determine prevalence of AMD in patients of ≥50 
years of age and to study risk factors of AMD. The study was approved 
by the institutional ethics committee. 6954 patients attending hospital 
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ABSTRACT
Purpose- To determine prevalence of AMD in patients of ≥50 years of age and to study risk factors of AMD.
Methods- This is a cross-sectional hospital based study. Patients attending hospital OPD during August 2011 to January 2013 who were ≥ 50 years 
of age were included. Patients were interviewed in detail to collect the information on risk factors (E.g. age, sex, family history of AMD, smoking, 
alcohol, hypertension, diabetes, cardiovascular disease, prior cataract surgery, BMI). All patients underwent fundus photography and all 
photographs were classied according to AREDS grading system of AMD. Total of 6954 patients were enrolled. Statistical software STATA 
version 10.0 was used for statistical analysis.
Results- AMD was found in 153 patients, prevalence of AMD was 2.2% (95% CI, 1.86%-2.57%). Out of 10 risk factors studied 5 were found 
statistically signicant on bivariate analysis i.e. age, smoking, prior cataract surgery, alcohol and cardiovascular disease. These risk factors were 
also found signicant in multivariate analysis. Prevalence of AMD was signicantly higher in smokers (Chi2=33.89, P value=<0.0001) and 
alcoholics (Chi2=20.92, p value =<0.0001). 
Conclusion- Three strong and consistent risk factors (Age, smoking, prior cataract surgery) & two signicant and moderate risk factors (alcohol, 
cardiovascular disease) were identied.
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outpatient department who were ≥ 50 years of age were included after 
taking informed consent. 

Inclusion criteria: 
Ÿ  Age ≥ 50 years of either sex 
Ÿ Diagnostic criteria of age related macular degeneration were as 

47follows: 
 
AMD was considered to be present when one of the following was 
present in macular area- 
1. Large drusens (yellow deposits under retinal pigment epithelium)
2. Hyperpigmentation or Hypopigmentation of retinal pigment 

epithelium
3. Atrophic macular degeneration known as geographic atrophy 

(areas  of  a t rophy of  re t inal  pigment  epi thel ium & 
choriocapillaries)

4. Neovascular macular degeneration (Serous retinal pigment 
epithelial detachment & Macular neovascularization)

Exclusion criteria were patients having other retinal diseases E.g. 
diabetic retinal diseases, having bilateral media opacities preventing 
evaluation of macula E.g. bilateral mature cataract, patients in whom 
dilatation of pupil was contraindicated E.g. angle closure glaucoma, 
familial dominant drusens,  Type 2 membranoproliferative 
glomerulonephritis (drusen like lesions) and causes of retinal ecks 
such as Stargardt disease & fundus avimaculatus, Benign ecked 
retina and Alport syndrome. 

A pretested standardized questionnaire was used to collect 
demographic data, information on risk factors of systemic diseases, 
personal habits and family history was evaluated. After collecting 
demographic data, specic history for following ten potential risk 
factors of AMD was obtained from responders, i.e. Age, Sex, Family 
history of AMD, History of smoking, alcohol consumption, 
Hypertension, Diabetes, Prior cataract surgery, cardiovascular disease 
and body mass index. Systemic examination included height, weight 
& blood pressure measurement.

All the patients underwent detail examination regarding UCVA, 
BCVA, Anterior segment and fundus examination.

Stereo examination of the disc and macula was performed with a 90-D 
lens for slit-lamp biomicroscopy; 20-D lens was used for indirect 
ophthalmoscopy. Posterior segment was evaluated with a fundus 
camera. All photographs were classied according to Age-Related Eye 
Disease Study (AREDS) classication and grading system of age-

28related macular degeneration.

Hard drusens were dened as small, round, at, yellow-white deposits, 
and soft drusens as large, round yellow-white deposits. The retinal 
pigment epithelial changes appeared as areas of hyper- or 
hypopigmentation. Geographic atrophy was dened as a large area of 
well-demarcated hypopigmented retinal pigment epithelium, often 
with apparent choroidal vessels. Choroidal neovascular membrane 
was dened as a green-gray lesion, with or without subretinal 

29hemorrhage or exudate.  

Any other abnormality detected was also documented. The cases of 
AMD thus detected were also conrmed by the senior consultants. 
Whereas age-related macular degeneration was classied as wet 
(neovascular) or dry (atrophic) and they were combined for analysis. 
The patients who were diagnosed as AMD were subjected to further 
investigations, e.g. FFA, OCT & treated, if required. 

Smoking Status- For this analysis, subjects were categorized as never 
smokers and smokers. Subjects who had never smoked, or had smoked 
for less than 1 year were considered to be “never smokers”.

Cumulative Smoking Dose- For this analysis, smokers were 
categorized as light and heavy smoker, based on cigarette and cigar 
pack years. The pack-year was calculated by multiplying the number 
of packs of cigarettes or cigars smoked per day by the number of years 
the person has smoked. We used the 25th percentile pack years to 

6categorize cigarette or cigar smokers as light and heavy smokers.

Alcohol consumption- A person who drinks alcohol for 3 to 4 days a 
6week or more was considered to be heavy drinker.

Body mass index (BMI) was calculated from the measured height and 

weight according to the formula: weight (in kilograms) divided by height 
(in meters) squared. Categories used included underweight (BMI <20), 

30normal (20-25), overweight (>25- <30), and obese (BMI ≥30).

Continuous variable like age and body mass index was presented as 
mean ±SD & median was also calculated. Categorical variables (e.g. 
sex, family history, smoking, history of prior cataract surgery, 
hypertension, diabetes, alcohol consumption, history of 
cardiovascular disease) were expressed in actual numbers and 
percentage. To assess the association between age and prevalence of 
AMD, chi-square test for linear trend was used. Bivariate analysis was 
performed to nd association between various risk factors and 
prevalence of AMD. Chi-square test and Fisher exact test for small 
numbers was used wherever applicable. Odds ratio and 95% 
condence interval were calculated. Those variables which were 
signicant on bivariate analysis, were included in multivariate 
regression analysis model. All the tests were two-tailed. p<0.05 was 
considered as statistically signicant. Statistical software STATA 
version 10.0 was used for statistical analysis.

Result
Either form of AMD (dry or wet) was detected in 153 of 6954 
participants. The prevalence of AMD was 2.2% (95% CI, 1.86%-
2.57%). The highest number of patients were found in age group of 60-
69 years (total patients=3111, AMD patients=65) but highest 
prevalence of AMD was found in ≥80 years of patients (6.48%). Chi-
square for linear trend=59.33, p value =<0.0001. 

AMD was present in 33 subjects of ≤60 years of age and 120 subjects 
of >60 years of age. The adjusted prevalence of AMD was signicantly 
higher in those >60 years of age (OR=2.51, 95% CI [1.69-3.83], 
p=<0.0001). The median age of the subjects was 62 (61.85±7.89) years 
ranging from 50 to 89 years.

Prevalence of AMD in male & female groups was almost same (2.04% 
and 2.33% respectively). Odds Ratio=1.14, 95% CI [0.82-1.60], p 
value=0.4179 (not signicant). The family history of AMD was 
present in only 1 patient among the patients of AMD. Odds 
Ratio=3.18, 95% CI [0.07-21.24], p value =0.2378 (not signicant). 

Prevalence of AMD was signicantly higher in smokers (4.18%) Table 1.

Table 1: Smoking status of study subjects

Prevalence of AMD was signicantly higher in heavy smokers 
(5.63%) as compared to light smokers (1.92%) and non-smokers 
(1.89%) (Chi-square=33.89, P value=<0.0001, highly signicant). 
While in alcoholics, prevalence of AMD was (3.26%), Odds 
Ratio=1.68, 95% CI [1.14-2.43], p value=0.0041.

AMD was signicantly higher in heavy drinkers (6.51%), Chi2=20.92, 
p=<0.0001 (highly signicant). Prevalence of AMD was almost same 
in non-drinkers and light drinkers (1.95% and 2.60%) which was not 
signicant (Chi-square=1.874, p value =0.171).

Prevalence of AMD in hypertensive, normotensive, diabetic and non-
diabetic patients were 2.36%, 2.04%, 0.83% & 2.27%, which were not 
statistically signicant (p≥0.05). While in patients with history of 
cardiovascular disease it was (3.9%), Odds Ratio=1.96, 95% CI [1.21-
3.06], p value =0.0020.

Table 2: Prior cataract surgery in study subjects

Prevalence of AMD in underweight and obese patients was 
comparatively higher (2.33% and 3.15% respectively) than in normal 
and overweight patients (2.08% and 1.54% respectively). Odds 
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Smoking status Total Population
N =6954

AMD
n=153(%)

NO AMD

Smokers 932 39(4.18%) 893
Non-smokers 6022 114(1.89%) 5908

Odds Ratio=2.26, 95% CI [1.52-3.30], p value =<0.0001 (highly 
signicant).

Prior cataract 
surgery

Total Population
N =6954

AMD
n=153(%)

NO AMD

Present 516 46(8.91%) 470

Absent 6438 107(1.66%) 6331

Odds Ratio=5.79, 95% CI [3.95-8.36], p value =<0.0001 (highly 
signicant).
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Ratio=0.93, 95% CI [0.53-1.54], p value =0.786. Whereas in prior 
cataract surgery patients it was highly signicant. (Table 2) 

Table 3: Multivariable Logistic Regression Analyses for 
Associations between Potential Risk Factors and AMD (N =6954)

As shown in the above table 3, all the variables which were statistically 
signicant in bivariate analysis were also statistically signicant in 
Multivariable Logistic Regression Analyses with p value <0.0001.

Table 4: Number of significant risk factors in study subjects

As the number of signicant risk factors increases, prevalence of AMD 
increases signicantly. There was no patient with all ve signicant 
risk factors (Table 4).

DISCUSSION
Total 6954 patients underwent detailed eye examination including 
fundus photo, out of which 153 patients were diagnosed having AMD 
in at least one eye. 

Prevalence of AMD in this population was 2.2% (95% CI, 1.86%-
62.57%). Prevalence of AMD in- Andhra Pradesh Eye Disease Study  

31was 1.82% and in white population- 1.9% in Blue Mountain eye study  
31while 1.7% in Rotterdam eye study.  

32Jyh Haur woo et al  in his study reported the prevalence of AMD in 
33India ranging from 1.8% to 4.7%. Kulkarni SR et al  in his hospital 

based study in Maharashtra, reported that the prevalence of AMD was 
1.38%, which is quite lower than what is reported in our study. 
Although true differences between the two studies in Maharashtra is 
possible, it is more likely that differences in examination techniques 
for the diagnosis of AMD led to the difference in prevalence. The 
previous study did not use retinal photographs to document AMD and 
hence may have underestimated early AMD. 

In present study, it was found that prevalence of AMD was increasing as 
the age increases. Maximum prevalence of AMD was found in age group 
of ≥80 years (6.48%). The similar nding, about strong association of 

3, 6, 8, 9, 11, 12, 16, 22, 26, 34AMD with increasing age was found in all studies. 

In our study, we found that prevalence of AMD was 4.18% in smokers 
as compared with 1.89% in non-smokers. This was statistically highly 
signicant. Gilles Chaine et al found that history of smoking was 

 22associated with AMD (OR=1.24).  Similar results were found in 
15studies done by Klein R et al , Choudhury F et al,  et al, Kawasaki R

12,11,6,26 35Krishnaiah et al, Chakravarthy et al.  A study by Shiraga et al  
showed a dependent relation between number of cigarettes smoked 

18and AMD; similarly, Vingerling et al  provided evidence for a dose-
response relation between smoking and AMD, particularly for the 
neovascular form.

17Delcourt C et al  found that an increased risk was present in 
participants who smoked more than 20 pack-years (OR = 3.0, 95% CI 
= 0.9-9.5 for 20-39 pack-years; OR = 5.2, 95% CI = 2.0-13.6 for 40 

36pack-years and more). In a study by Hyman et al , 83% of patients with 
AMD were smokers, in comparison with 65% in the control group. 

In present study, we found that prevalence of AMD was highly 
signicant in alcoholics as compared to non-alcoholics. 

25Shih-Jen Chen et al  in his study, found that wine drinking has been 

reported to be negatively associated with prevalence of any AMD, 
whereas heavy drinking is positively associated with early AMD.

6Krishnaiah et al  found an inverse relationship between light alcohol 
consumption and prevalence of AMD. The prevalence of AMD was 
signicantly lower in light alcohol drinkers (adjusted OR, 0.38; 95% 
CI, 0.19–0.76) compared with nondrinkers.

In this study, we found that prevalence of AMD was 3.9% in patients 
with history of cardiovascular disease as compared to 2.02% in 
patients without history of cardiovascular disease. (OR=1.96, 95% CI 
[1.21-3.06], p value =0.0020, highly signicant).

Gilles Chaine et al found strong relation between coronary artery 
22disease and advanced forms of AMD.  The OR was 3.30 with 

multivariate analysis in patients with GA; in patients with exudative 
disease the OR was 1.5. This association was suggested previously by 

36, 37Hyman et al in two reports.

26Chakravarthy et al  in his study: a systematic review and meta-
analysis, a signicant association was observed in the case control 
studies, with around double the odds of late AMD in individuals with 
cardiovascular disease (OR 2.20; 95% CI 1.48 - 3.26).

In our study, we found that prevalence of AMD was 8.19% in cataract 
operated patients as compared to 1.66% in patients not operated for 
cataract. This was statistically signicant.

Our cross sectional study design does not allow us to assign causality 
and it is possible that some of the eyes with prior cataract surgery 
actually had AMD before the cataract surgery.

22Gilles Chaine et al  conducted a case-control study to establish the role 
of previous cataract surgery as a risk factor of AMD. Both univariate 
and multivariate analysis found a signicant relation between AMD 
and previous cataract surgery.

6Krishnaiah et al  in his study found that prior cataract surgery was 
strongly associated with AMD in bivariate analysis (p<0.0001) and 
also in Multivariable Logistic Regression Analyses with Adjusted 
Odds Ratio (95% CI) = 3.79 (2.12–6.78).

26Chakravarthy et al  in his systematic review and meta-analysis found 
that analysis of the prospective cohort studies showed that previous 
cataract surgery is a strong risk factor for neovascular AMD (RR 3.05; 
CI 2.05 - 4.55). This nding is supported by the results of the meta-
analysis of the cross sectional studies (OR = 1.59; CI 1.08 - 2.34).

In a multivariable logistic regression model that adjusted for potential 
confounders, all the variables which were statistically signicant in 
bivariate analysis were also statistically signicant in multivariable 
logistic regression analyses with p value <0.0001. In this study, we 
found as the number of signicant risk factors increases in individuals, 
the prevalence of AMD also increases. 
 
CONCLUSION
We conclude that Prevalence of AMD was found to be 2.2%. Age was 
found to be strong, consistent & non-modiable risk factor of AMD. 
Prevalence of AMD was signicantly associated with severity of 
smoking as well as with severity of alcohol consumption. This study 
found that, as the number of risk factors increases in individuals, the 
prevalence of AMD also increases.

Three strong and consistent risk factors for AMD (i.e. Age, History of 
smoking and prior cataract surgery) and two signicant and moderate 
risk factors for AMD (i.e. History of alcohol consumption and 
cardiovascular disease) were identied. 
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