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Abstract

The prevalence of age-related macular degeneration in India is lower than in
America and Europe at 0.61 to 1.9%. Studies have shown that dietary patterns
and consumption of certain food groups can influence the prevalence of age-
related macular degeneration (ARMD) in a given population. This study's goal
was to evaluate the impact of dietary fat and food consumption patterns in Indians
with ARMD and compare it to age-matched healthy individuals. 90 patients
from a Mumbai ophthalmology outpatient clinic who were above 50 years were
recruited to participate in the research. The participants were divided into groups
of those with and without ARMD based on the fundus assessment. For each of
the meals, a food frequency questionnaire was utilized to record the common
foods that all of the individuals ate. They were asked to remember the foods
they had just ingested. Based on consumption patterns, some were grouped
as vegetarians who had only plant-based foods and others as non-vegetarians
who consumed meat, fish and eggs. Using a conversion table created for Indian
meals, the intake of monounsaturated fatty acids (MUFA) and polyunsaturated
fatty acids was quantified. The information was then analyzed between those
with and without ARMD. 45/90 people were in the control group, and among the
45 cases. The amount of MUFA consumed was 44.29+26.00 and 40.53+£17.18
and PUFA consumed was 35.57+26.34 and 43.61+27.27 by the cases and
controls discretely. With regard to dietary fats, there was no statistically significant
difference between them p=0.05. Further, the food types consumption was
analysed and it showed that 13% of the cases were vegetarians whereas
47% of the controls were vegetarians. 12% of the servings consumed in the
cases had meat whereas only 3% of the servings contained meat among the
controls. The control group consumed 1.7% servings of fish whereas the cases
consumed 0.59%. The present study results show that Indians consume foods
rich in PUFA which could lower the risk of ARMD. The results further indicate
that subjects who consumed more vegetarian foods and were lower on meat
were at a reduced risk to develop ARMD.
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Introduction

Age-related macular degeneration is presently the
second leading cause of blindness in the world,
behind cataracts and untreated refractive errors."
The National Eye Institute recommends quitting
smoking, engaging in regular exercise, maintaining
healthy blood pressure, and controlling cholesterol
levels to lower the risk factors that may lead to age-
related macular degeneration (ARMD). Additionally,
it has been suggested to keep a balanced diet that
includes fish and leafy greens.? In India, ARMD
prevalence has been estimated as 0.61 to 1.9%.3
The worldwide prevalence research revealed that
Asians, notably the Indian population, had a lower
prevalence of ARMD than did Europeans and
Americans.* Chui CJ et. al. studied the American
food consumption patterns and risks for ARMD. They
identified two largely followed dietary patterns, one
was Western with more red meat, dairy products,
and processed foods and the second was the
Oriental pattern which had more plant-based foods
and sea foods. The study concluded that Western
dietary consumption patterns had higher risks for
developing ARMD.® The Melbourne Collaborative
cohort study group reported that the people who
consumed red meat and processed foods were at
higher risk to develop ARMD as compared to those
who consumed plant-based foods.® Preventive
interventions are an excellent choice since there are
currently few available treatments for ARMD that has
extensive vision loss. Although some investigations
disputed the results of the AREDS research, they did
show the importance of supplements in the treatment
of ARMD.” Consumption of certain food groups has
demonstrated the relative risks to the development of
ARMD and some food patterns have shown reduced
risks.>® An analysis of Indian dietary habits revealed
that the country's cuisine is full of polyunsaturated
fats, which have been linked to a decreased risk of
developing ARMD .2 Although located in Asia, Indian
food and dietary patterns is quite different from the
rest of the continent. The aim of this case-control
study was to understand Indian dietary patterns,
particularly the consumption of dietary fats and their
association in patients with and without ARMD. The
objective was to also identify dietary patterns that
had lower risk as a preventive strategy and modify
the risk to develop ARMD.

Material and Methodology

Study Population

Patients from 2 tertiary care eye hospitals were
invited to participate in the study after, receiving
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clearance from the local ethics council for the
research. From historical records of the retina
departments, participants were selected for this
cross-sectional research. All subjects gave their
informed consent before being included in the
research. It is a case-control study and the sample
size was determined as 90, using the prevalence
rate of ARMD. 45 participants with age-related
macular degeneration were included in the research.
All patients who were 50 years of age or older were
included. A reference group of 45 participants who
were 50 years of age or older and did not show
any indications or symptoms of ARMD in either of
their two eyes was also included in the research.
All participants who had previously had age-related
macular degeneration therapy or any kind of retinal
surgery were excluded from the study. Active
uveitis, vitreoretinal disease, posterior subcapsular
cataract, and other eye infections were eliminated
from the list of other ocular disorders. Glaucoma
was diagnosed with a 0.7 C.D (Cup-Disc) ratio and
a spherical equivalent refractive error of 6.00D was
also disregarded. Those with a history of diabetes
were excluded from the research.

Grading of Age-Related Macular Degeneration
Each subject had testing for their best corrected
visual acuity (BCVA), current refraction, intraocular
pressure (IOP), slitlamp biomicroscopy, and dilated
fundus examination. A Topcon TRC-50DX°® or a Zeiss
FF-450'° Plus camera from Carl Zeiss Meditec in
Dublin, California was used for the non-stereoscopic,
colour fundus photography of the seven fields on the
recruited individuals. The obtained colour fundus
picture served as the basis for the diagnosis and
staging of ARMD. ARMD was diagnosed using
definition' from the age-related eye disease study
2 (AREDS2) classification. Study participants also
underwent retinal scans using spectral-domain
optical coherence tomography (Topcon 3D OCT-1
Maestro)."?

Assessment of Dietary Patterns

In order to evaluate dietary fat intake, a food
frequency questionnaire was also administered to
each patient at the same appointment. It featured
an open-ended part for every mealtime in addition
to a food history questionnaire (FFQ) with specific
questions about frequency and quantity size. A list
of 100 frequently consumed foods for various meals
like breakfast, lunch, and dinner was made and then
later edited to add items that were on the FFQ recalls
list. Portion sizes were calculated using the number
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of servings and units calculated. An excel sheet
application with formulas and units was developed.
The nutrition data tools was updated and built from
a collection of existing foreign databases that include
information on Indian foods and recipes, and using a
validated tool My Food Data.'*The information was
gathered from each participant and was then keyed
into this tool. Portion size and frequency of intake
were then calculated using this information. Based
on the quantity of food ingested, this application
provides the precise value of monounsaturated and
polyunsaturated fatty acids. The MUFA and PUFA
levels were computed using the individuals' portion
sizes as a basis. The data were further categorized
for individuals who were vegetarians or solely
consumed plant-based diets and those who ingested
red meat, fish, and eggs as non-vegetarians since
India has a substantial population of vegetarians
(almost 9%). The participants were subsequently
divided into vegetarians and non-vegetarians based
on their eating habits.

Statistical Analysis

SPSS statistics software version 25 was used for
data analysis. Shapiro-Wilk tests were used to check
the data for normal distribution. Paired T test was
applied to find the significance. The data was also
analysed to understand the change in fat intake to
the grades of ARMD. Quialitative analysis was done
to understand foods that were consumed among
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cases and controls and the dietary intake influence
of ARMD.

Results

90 subjects consented to participate in all, 45 of
whom were controls. 45 were diagnosed to have
ARMD were cases. 25 of whom had early ARMD,
12 of who had intermediate ARMD, and 8 of whom
had geographic atrophy ARMD. Tests for normality
showed that the data were normally distributed.
The mean age among the cases and control
groups were 58.2+5.2 years and 59.1+5.4 years
respectively, and the difference between the two
groups was not statistically significant. Therefore,
the groups were age-matched. Similarly, they were
also gender-matched 31/45 males in the cases and
32/45 males among the controls and the rest were
females. Overall study group had 70% males. 26%
of the study population were vegetarians and the
rest were non-vegetarians.

Food types consumption was analyzed and it
showed that 13% of the cases were vegetarians
whereas 47% of the controls were vegetarians. 12%
of the servings consumed in the cases had red meat
whereas only 3% of the servings contained meat
among the controls. The control group consumed
1.7% servings of fish whereas the cases consumed
0.59%.

Diet and Severity of ARMD

120%

100%

100% 84% 84%
80% - -
60% a7 3%
40% 16% 16%
20% — - 0%
0%
No ARMD Mild ARMD Moderate ARMD Geographic Atrophy
Severity of ARMD

W Vege mNonVege

Fig. 1: Severity of ARMD and dietary consumption of Vegetarian versus Non-Vegetarians, the x
axis indicates the severity of ARMD, whereas Y-axis indicates percentage of subjects in each
group of the disease

When the severity of ARMD was analysed using
One-Way ANOVA, it showed that those who
consumed non-vegetarian foods were at a higher
risk for developing ARMD and the difference was
statistically significant with a P = 0.001 as shown
in figure 1.

Despite the fact that the intake of MUFA, PUFA,
and total fat in the control and ARMD patients did
not vary statistically significantly from one another
(P = 0.134). The mean value of dietary fatty acids,
PUFA and total fats were higher in the age-matched
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control group as compared to ARMD cases as shown  56%, intermediate ARMD in (24%), and geographic

in (Table 1). atrophy was diagnosed in 20% of participants. Table
2 shows the mean, standard deviation and P value

The distribution of grades of ARMD has been shown  of dietary fats.

in the figure below where early ARMD was seen in

Table 1: Table showing mean values with a standard deviation of
cases and control, separated by MUFA, PUFA and Total Group

Independent T test also found no statistically significant difference in MUFA and PUFA between control and
ARMD subjects. i.e., p>0.05

Retinal Condition N Mean Std. Deviation Std. Error Mean Sig t df

MUFA ARMD 45 44,9274 26.00285 3.87628 71 .944 88
Normal 45  40.5390 17.18874 2.56235 944  76.288

PUFA ARMD 45  35.5786 26.34337 3.92704 61 -1.422 88
Normal 45  43.6179 27.27398 4.06577 -1.422 87.894

Table 2: Characteristics of participants according to the stages of ARMD

Early Intermediate = Geographic Atrophy P- value
g/day N 56% N 24% N 20% -
PUFA 36.7+5.2 37.0x7.0 29.7+11.2 0.48
MUFA 442 +3.9 44.7 £+ 6.6 47.2+16.0 0.80
TOTAL 69.1 £ 6.1 742+11.4 71.9+26.3 0.50

Dietary fat intake: PUFA

42.00

39.00

36.00

Mean of PUFA

33.00

30.00

Normal EARLY INTERMEDIATE GEOGRAPHIC
ATROPHY

Severity of ARMD

fig. 2: Graph showing the distribution of PUFA in g/day in normal and geographic atrophy
participants. the x axis indicates type of ARMD. The Y-axis indicates Mean of polyunsaturated
fatty acids

The mean value of dietary fats (MUFA, PUFA, and  value consumed among the normal was to 43.6 g/
Total) was compared with the severity of ARMD. The  day and for those with geographic atrophy was 29.7
difference was not statistically significant, the PUFA  g/day as shown in figure 2.
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Relative risk was calculated for MUFA and PUFA
consumptions per day to geographic ARMD and the
normal groups and a value of <1.00 ( 0.752) was
obtained, indicating that higher PUFA consumption
was a protective factor. Similarly when relative risk
score was calculated for those who were vegetarians
or consumed plant based foods and those who had
meat, consumption of meat showed a relative risk
score of 2.8 indicating that consumption of non-
vegetarian foods was a higher risk to developing
ARMD.

Discussion

The study's strength is the age-matched cases and
controls, since there was no statistically significant
difference between the groups (p>0.05). In a study
by Roh M et. al.,'* it was reported that the control
group's mean age was greater (70+£37) than in
the patients group(69+0.36). Reynolds R et.al.,
the subsequent investigation also found that the
patients' mean age was higher (63.2+7.9) than
that of the controls (60.3+6.7)." In the current
investigation, there was a gender imbalance, with
a larger percentage of males in the control group
and patients. Reynolds R et.al., found that 61% of
controls and 55% of cases were men. Women made
up 39% of the control group14 and 45% of the cases.
However, a study by Roh M et.al., discovered that
cases made up 36.3% of the cases and 36.1% of the
male population in the control group. According to
the current research, the cases and control groups,
respectively, had 68% and 71% men.

In the present study there was no statistically
significant difference between the groups for intake
of dietary fats (i.e., MUFA and PUFA). In a study in
2016, a total of 483 participants, 386 of whom had
ARMD, and 97 controls were included in research
by Roh M et.al.™ They claimed that increasing PUFA
and MUFA consumption had a negative impact on
ARMD (OR, 0.25; P for trend = 0.006 and 0.24; P for
trend 0.001, respectively). This is supported by the
present research, which found that the control group
consumed more PUFA than the cases did. Greater
quintiles of trans fat were shown to be both positively
and negatively correlated with ARMD, according to a
subgroup analysis of the aforementioned research
(OR, 0.2; P for trend = 0.0013; OR, 0.17; P =0.0001;
OR, 2.26; P for trend = 0.02). However, the present
analysis showed a similar tendency of a negative
association of PUFAwhen compared to controls and
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throughout the phases of ARMD. The demographic
group with geographic ARMD ate the fewest PUFA.
Increased trans-fat consumption was linked to a
greater incidence, presence, and development of
ARMD, according to studies.s"

Most PUFA are composed of omega-3 FA and
omega-6 FA. The control group in our research
ingested more PUFA than the ARMD group.
Participants in the control group's mean PUFA
value was 43.6, whereas those who had geographic
atrophy had a mean value of 29.7. This illustrated
the link between dietary supplementation with
omega-3 fatty acids and the prevention of ARMD.
Therefore, omega-3 supplements are advised since
they reduce the risk of ARMD. Studies have shown
that omega-3 fatty acids are associated with a
decreased incidence of ARMD because of their anti-
inflammatory properties.'®'® However, the AREDS2
trial indicated that supplementing with omega-3
fatty acids did not reduce episodes of advanced
ARMD.20-2" The NAT2 study.??23 discovered that
individuals with consistently high blood levels of
docosahexaenoic acid/eicosapentaenoic acid were
substantially protected against the development
of ARMD compared to those with consistently low
levels, indicating that the quantity of omega-3 FA in
the AREDS supplement may not be enough. Eating
nuts, which are the major source of omega-6 fatty
acids, may help lower the risk of ARMD development,
claim Seddon et.al.," According to a 2009 study
by Chong et.al., eating red meat increases your
chance of developing ARMD?* The current research
supports the conclusions since the cases ingested
three times as much red meat and poultry as the
control group did. Similar to this, a 2018 systematic
analysis of the effect of food on ARMD by Chapman
et.al., found that eating more vegetables and fish
decreased the chance of developing ARMD.?®
In the current research, the controls had three times
as many vegetarians as the controls did and ate
2.8 times more quantity of fish than the cases did.
Compared to age-matched American and European
populations, ARMD prevalence is lower among
the Indian population.?-2” Additionally, it has been
noted that Indian eating habits indicate a larger
consumption of plant-based meals.® 2 According
to research by Jaacks et.al., on vegetarianism and
risk factors for cardiometabolic illness, the risk
was reduced in those who followed a vegetarian
diet.? The present research results demonstrate a
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favourable correlation between non-vegetarian food
intake and ARMD severity. On the chronic diseases.?
There is a need for additional research on obesity in
India's rural as well as urban households.*%!

Conclusion

Advancing age and increased life span are leading
causes of ARMD, however, nutrients and nutritional
supplements have been demonstrated to reduce
risk factors associated with severity and vision
impairment associated with ARMD. The present
study results show that Indians consume foods rich
in PUFA which could lower the risk. The results also
revealed that vegetarians and those who consumed
less red meat and more fish in their regular dietary

740

intake were at a reduced risk. More research in
the area of vegetarian food consumption and age-
related disorders could be looked into.
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