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Nutritional Status and Dietary Pattern of Iranian’s Residing in Mysore
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Abstract

An adequate healthy diet must satisfy human needs for energy and all essential nutrients. Adequate nutrition
is the right proportion of food and nutrients needed for growth and maintenance. Food and nutrient intakes
are influenced by the living environment and availability of food. Hence dietary habits can change when
people travel to different country. Improved nutritional status plays an important role in the well being of
individuals and is critical for socio- economic development. The aim of this study was to find out the
nutritional status and dietary pattern of Iranian’s residing in Mysore city, India. The methodology involved
the measurement of somatic status, collecting data on food frequency and dietary intake using standardized
techniques. Results indicated that 37% of males and 16% of females were obese grade II. Nearly 46% of males
and 32% of females had waist hip ratio of >0.9, which is considered a risk factor for cardiovascular diseases
and diabetes. Food frequency indicated that the diets were cereal based and subjects were consuming less of
various fruits and vegetables. The diets were sufficient in energy and protein content. Fat intake was much
higher than recommended. Calcium was also inadequate. Thiamin and riboflavin were adequate; however,
niacin was lesser than needed. The antioxidant nutrients such as vitamin C and - carotene were also inadequate.
The contribution of calorie from carbohydrate sources was found to be the highest followed by fat and protein.
The study brought to light some important inferences such as how a shift in dietary pattern or a migration
affects the quality of diet and nutritional status.
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Introduction and reduced intake of meat, fruits and
vegetables, as these are comparatively costlier.
A healthy diet plays a vital role in delaying
and or preventing a large number of chronic

degenerative diseases.[1]

The dietary habits of Iranian adults seems
to be greatly influenced by the nutrition
transition, which is taking place in the country
as a result of rapid changes in demography,
social development as well as urbanization and
industrialization. This has resulted in
considerable dietary changes, which includes
increased consumption of inexpensive dietary
energy sources like, bread, sugar, fats and oils

The trend towards assessing dietary nutrient
quality is increasing day by day.[2] In
developing countries total energy intake is the
most important indicator of food security.[3]
Studies report that adult Iranian men have
inadequate intake of some nutrients and
assessing the dietary diversity is thought to be
a useful indicator of nutrient adequacy among
adults.[4-8] The different ways of defining
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food, its consumption, and dietary observances
are all thought to be governed by cultural
conditions and various social contexts. For an
individual, eating food is not just considered
as a simple biological action. Food and its
obligations are mainly governed by factors
such as population, social tradition, religious
beliefs, social position, gender role and
aesthetics.[9-11] Each society follows different
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food styles and dietary pattern, which depends
on environmental, cultural and social
traditions.[12]

Migration is also one of the factor which
tends to influence the individuals nutritional
status. A healthy migrant effect is one which
facilitates the individual to cope with the
pressures associated with moving from one
country to another.[13] The healthy migrant
effect appears to wane with increasing length
of stay in the country. Over time the lifestyle
and nutritional patterns of immigrants
converge towards that of the host population.
Many migrant groups show a significant
adoption to obesogenic behaviours (e.g.
consumption of more energy dense and
nutrition poor foods, as well as less physical
activity), experience weight gain following
migration and record higher body weights
than their host country counterparts.[14-15]

The estimates of World Health Organization
show that, by the year 2020, non
communicable diseases will become the
leading cause for approximately three quarters
of all deaths in the developing world.[16]
Reduced physical activities, coupled with
nutrition transition are considered to be partly
responsible for rising prevalence of such risk
factors among the communities all over the
world.[17] In recent years, this epidemiological
transition has made Iranian young people
prone to chronic disease in later life.[18-19]
Hence, it is very pertinent to assess their
dietary and nutrient intakes in relation to their
somatic status. The present study was planned
and conducted to evaluate the nutritional
status and dietary pattern of Iranian adults
residing in Mysore using a small representative
sample.

Methodology

In this cross sectional study, a total of 324
individual (191-males and 124-Females) were
selected randomly. The study was conducted
in Mysore and approved by the Human Ethical
Committee of the University of Mysore. The
baseline information collected included age,

gender, weight, height, education and food
pattern via a face-to-face interview with the
participants of the study. The details about the
method followed for assessing the nutritional
status are given below.

Anthropometric measurements

Body weight was measured using an
electronic weighing balance and recorded to
the nearest of 0.5 kg. The subjects were
measured bare foot and wearing light clothing.
Height was measured using a mounted tape
and recorded to the nearest 0.5 cm. Body mass
index (BMI) was then calculated as weight in
kg divided by the square of height in meters.
The subjects were then classified into different
grades of BMI based on the WHO
guidelines.[20] Body circumferences were
measured to the nearest millimeter using a
flexible tape. Waist circumference was taken
at the end of normal expiration with the
measuring tape positioned at the mid way
between the lower rib and the iliac crest. Hip
circumference was measured at the level of
maximal protrusion of the gluteal muscles.
WHR was calculated as waist circumference
(cm) divided by hip circumference (cm). The
cutoff points were deviced based on the study
reported by Azadbakht.[21] The normal cutoff
points used in this study were 0.7-0.9 and 0.7-
0.8 for male and female subjects. The subjects
were then categorized as normal, gluteal
femoral obese and abdominal obesity based on
the cutoff ranges of 0.7-0.8, 0.8-0.9 and >0.9.
The mid-upper arm circumference
measurement was taken on the left hand. The
mid-point between the tip of the acromion of
scapula and the tip of the olecranon process
of the ulna, with the arm flexed at the elbow
at right angle. The reading was taken to the
nearest millimeter. The recorded
measurements were compared with the
standards for computing the percent standard
of MUAC.[22]

Dietary assessment

Dietary assessment was done using food
frequency and dietary intake survey by 24 hr
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recall. Twenty four hour dietary recall
interview was used to estimate the nutrient
intake. During the interview the respondents
were asked to report and recall the amount of
food they had consumed in a day. Portion sizes
of consumed foods were converted to grams
using household measures and the nutrient
content of the foods were computed using food
composition tables for Indian foods.[23] The
percent adequacy of nutrient intake was
determined using the United States
recommended dietary allowances.[24]

For evaluating the frequency of consumption
of various foods, a food frequency
questionnaire was used. The food frequency
questionnaire consisted of a list of foods, and
participants were asked to report their
frequency and amount of intake of each food
item. The data obtained was computed as
mean number of times a food was consumed
in a day by subjects.

Statistical analysis

Data were analyzed and reported as mean
+ SD for all measurements using a software
on computer. Levels of significance between

genders were measured using t-test and chi-
square test.

Results

Information on the general profile of the
study population is presented in Table 1. The
age wise distribution of subjects showed that
majority (42% and 34%) of male and female
subjects were between the age group of 25-30
years. A considerably higher percentage (79%
and 85%) of subjects from both male and
female were pursuing undergraduate courses,
47% of males and 58% of females were
reported to be in postgraduate courses, and
39% of males and 19% of females were
pursuing doctoral degrees. Around 42% of
males and 40% females were unmarried and
the rest were married.

The mean anthropometric measurements of
subjects given in Table 1 show that among
males the mean height was almost similar in
all the age groups ranging from 173.6+8.2 to
178.5+6.6 cm. A slightly higher mean body
weights were recorded in the age group of 20-

Table 1: General information and mean anthropometric measurements of subjects

Age (Years)
Parameter Category Males (N=199) Females (N=125)

20-25 26-30 3135 | 36-40 20-25 26-30 | 31-35 | 36-40

Number of subjects 37 68 53 41 35 53 20 17
(18) (34) (27) (21) (28) (42) (16) (14)

Under- 2 3 1 22 5 1

graduates (11) 2) (D) ) (18) 4) (D) )

Educational Post- 15 51 10 18 13 4 10 5

level graduates (8) (25) (5) (19) (10) (35) (8) @)

Doctoral 14 42 23 3 9 12
degree ) (7) (20) (12) ) (2) (7) (10)

Married 4 15 28 35 6 21 15 8

Marital 2) (8) (14) (18) (5) (17) 12) ©)

status Un 33 53 25 6 29 32 5 9

married (16) 26) (13) 3) (23) (26) () @)
Iﬁf;;‘t 177.7 178.5 176.7 173.6 163.4 164.6 | 162.6 | 160.3
5.4 6.6 5.5 8.2 163 162 | 4.4 | 162

(cm)

fo;l‘t 82.8 76.2 78.6 78.6 57.4 60.7 | 574 | 67.3
k) +17.1 +118 122 | £13.3 9 $10.5 | 8.8 | 74
Somatic MUAC 30.8 29.8 30.7 30.8 252 269 | 259 | 294
status (cm) +4.2 £3.2 £3.2 40 4.2 +41 | £21 | £33
WHR cm) | 08 0.86 0.88 0.90 0.79 080 | 0.79 | 0.83
£0.08 £0.06 +0.55 | £0.05 +0.05 +0.06 | £0.05 | £0.05
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Table 2: Subjects classified according to nutritional status (percent of subjects)

Age (Years)
Indicators Males (N=199) Females (N=125)
20-25 | 26-30 | 31-35 [ 36-40 | 20-25 [ 26-30 | 31-35 | 36-40
BMI gradin
17-18.5 - - - - 4 4 - -
18.5-20 1 2 3 - 7 8 7 -
20-25 10 19 6 11 15 26 6 7
25-30 4 11 14 8 2 6 2 6
30-35 4 3 2 2 - - - -
X2 0.008**
W aist-hip ratio
0.7-0.8 4 6 3 2 18 18 8 3
0.8-0.9 11 17 16 9 10 25 8 10
>0.9 4 10 8 10 - - - -
p-value 0.00071***
MUAC (percentof standard
70-80 - - - - 6 6 - -
80-90 3 4 2 3 11 8 8 -
>90 15 30 24 18 10 29 8 14
p-value 0.0007***

Table 3: Food frequency categorized as mean number of subjects using daily

F Frequency of Frequency of Frequency of
ood
use Food group use Food group use
group Male | Female Male | Female Male | Female
Cereals Vegetables Fruits
Rice 165 98 Onion 185 111 Banana 102 63
Wheat 145 97 Tomato 139 89 Orange 69 48
Maize 13 8.9 Potato 102 89 Mango 41 36
Barley 12 7 Cucumber 97 89 Grapes 42 23
Oat 4.2 2.9 Egoplant 92 69 Apple 33 21
Pulses Carrot 51 43 Pineapple 27 21
Bean 26 18 Mint leaves 44 32 Pomegranate 17 13
Peas 22 15 Cabbage 39 24 papaya 15 12
Wax bean 21 14 Lettuce 30 21 Pear 8 7
Lentil 20 14 Mushroom 22 17 Peach 6.7 5.5
Chick pea 19 11 Turnip 1 1.4 Strawberry 0.4 1.7
]zroad 6 4 Snacks and ready to eat food Beverages
eans
Animal Foods Sweels 71 65 Tea/ coffee 172 108
Beef 130 101 Honey 68 45 Soft drink 112 64
Chicken 84 44 French fries 44 44 Energy drink 19 8
Goatmeat 64 31 Biscuit 40 38 Dry fruits & nuts
Fish 29 13 Cake 40 31 Date 47 43
Shrimp 8 5 Jam 31 27 Coconut 45 43
Eoo 75 31 Macaroni 28 21 Walnut 42 26
Milk & milk products Noodles 24 18 Peanut 23 24
Yogurt 127 84 Soup 22 16 Pistachio 23 20
Milk 116 72 Peanul 15 14 Almond 21 17
butter
Cheese 96 72 Corn flakes 10 12 Hazelnut 12 5
Butter 47 31 Nuggets 12 7 Fig 6 7
Ice cream 27 19 Pizza 9 6 - - -
- - - Jelly 6 6 - - -
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Table 4: Mean nutrient intake of subjects per day and nutrient adequacy

Age in years
Nutrients Male Fem ale P-Value
20-25 26-30 31-35 36-40 20-25 26-30 31-35 36-40
Protein 74 74 79 82 61 64 71 62 0.00071***
(g +15.8 +16.7 + 20.6 +16.1 +17.1 + 19.1 +16.1 +20.0
1332) | (1333) | (141.2) | (1466) | (133.6) | (140.1) | (155.3) | (136.0)
Fat 67 61 68 64 69 64 72 58 0.625NS
(&) 22.7 +22.2 245 +19.9 + 230 253 +20.5 +24.4
(94.5) (86.9) 981) 93.7) | (122.6) | (112.3) | (129.2) | (105.1)
Dieftary fibre 20.5 18.1 179 23.2 16.5 16.9 15.3 19.6 0.018**
(&) +10.1 +7.2 +8.55 +15.9 +4.9 +8.3 +6.2 +10.2
(54.0) (47.8) 64.1) (92.9) (66.2) 67.9) | (61.3) (78.7)
Energy 3063 3890 3133 3029 2492 2265 2439 2480 0.00071***
(kcal) + 481 + 496 +516 +373 312 +423 +238 +275
1017) | (938) | (107.4) | (1062) | (105.4) | (958) | (105.7) | (110.1)
Calcium 428+ 448+ 443+ 478 + 401+ 473+ 473+ 408 + 0.001**
(mg) 185.7 190.2 185.3 194.6 180.6 184.8 190.9 179.0
(42.9) (44.9) (“44) (47.9) (50.9) (87) | (55.0) (50.8)
Iron 10.3 9.8 9.1 10.5 155 14.6 14.3 13.1 0.00071***
(mg) + 2.1 2.2 +2.4 +17 +6.3 +4.7 +2.5 +4.2
1277y | (121.3) | (111.9) | (1308) | (86.4) 815) | (79.8) (73.1)
Thiamin 1.34 1.30 1.23 1.24 1.22 1.24 1.19 115 0.00071***
(mg) +0.1 +0.17 +0.12 +0.10 +0.18 +0.15 +0.15 +0.12
1111 | (1083) | (102.3) | (1032) | (110.3) | (112.2) | (108.4) | (104.6)
Riboflavin 1.32 1.36 1.35 1.26 1.08 1.16 1.27 125 0.00071***
(mg) +0.13 +0.11 +0.13 +0.14 + 0.06 + 013 + 015 + 026
(1014) | (1037) | (103.6) | (96.6) ©8.2) | (105.0) | (115.2) | (112.9)
Niacin 16.3 16.4 142 14.7 11.3 10.1 12.0 12.9 0.00071***
(mg) +33 +2.59 +2.1 +15 +2.8 +199 | +145 +1.66
(1020) | (1024) 882) (91.7) 81.1) (719) | (86.3) (92.3)
Vitamin C 100 103 94 114 87 104 105 89 0.077Ns
(mg) +19.5 +24.7 +27.3 +27.1 + 120 +232 | +275 +29.2
1119) | (1142) | (103.9) | (1266) | (115.3) | (138.9) | (139.1) | @18.7)
B- Carotene 886 786 £333 | 810 +£298 726 817 785 686 955 0.958Ns
(ng) +304 (87.1) 824) +276 +349 +424 363 +553
(98.4) (92.3) (78.6) 852) | (68.9) (75.1)

Fig 1: Percent calorie contribution from different macronutrients
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25 years (82.8£17.1 kg). Among females the
mean height was in the range of 160.3+6.2 to
164.6+6.2 cm. A higher mean body weights
were noticed for subjects in the age group of
35-40 years (67.3+7.4 kg). With increasing age
a steady increase in the mean body weight
gained was also observed among the study
group.

The somatic status of subjects is shown in
Table 2. Distribution into different grades of
nutritional status based on body mass index
(BMI) indicated that 8% of females were
suffering from chronic energy deficiency. Six
percent of males and 22% of females had
normal body mass index. Forty six percent of
males and 54% of females were shown to have
obesity grade I, whereas 37% of males and 16%
of females belonged to grade II obesity. Waist
- hip ratio (WHR) indicated that a relatively
equal percentage of subjects belonging to male
and female category had normal WHR ranges.
A considerably high percent of males (32%)
had WHR >0.9. The classification of MUAC
as standard percent showed that 87% of males
and 61% of females belonged to >90% of
standard category. Only 12% of females
between the age group of 20-30 years had a
lower MUAC in the category of percent
standard of 70-80%.

The food frequency data of subjects
computed as average intake per day is given
in table 3. Food frequency revealed that the
major cereal consumed was rice followed by
wheat. Maize was consumed to a lesser extent
and other cereals were rarely used. Among
legumes, use of beans, peas, and lentil was very
common; others were used very rarely which
indicates a poor dietary diversity. Among
vegetables, tomato, potato, onion and egg
plant were used by almost all the subjects.
Others were hardly used by the study
population. Fruit consumption was found to
be moderate in both the groups. Beef, chicken
and goat meat were commonly consumed by
both the groups. Among the beverages tea,
coffee and soft drink consumption was found
to be very high among males. Dry fruits and
nuts intake was shown to be in moderation.
Milk and curd were commonly consumed

products. Processed foods like biscuit, cake,
and macaroni fell in the average use category.

Dietary intake of subjects was determined
using 24hr recall method of survey. Table 4
presents the mean nutrient intake of all
subjects. The mean protein intake was found
to be sufficient. The highest protein intake was
observed in the age group of 35-40 years among
male subjects (82 + 16.1g/day). Among
females it was 71+16.1g/day in the age group
of 30-35 years. Fat intake was found to be
much higher and highest intake was seen in
the age group of 30-35 years for both male and
female subjects (68 and 72 g/ day). Fiber intake
was found to be satisfactory for both the
groups. The mean energy intake for males
ranged between 30294373 Kcal to 3890+496
Kcal. Among females it was 22654423 Kcal to
24924312 Kcal. Calcium intake was found to
be much below the recommended level for
both male and female subjects which was in
the range of 428£185.7 to 478+194.6 and
401+180.6 to 473+190.9 mg/day. Iron intake
was found to be low among male subjects
whereas for females it was satisfactory. The
intake of thiamin, riboflavin and niacin were
found to be adequate. The intake of vitamin C
was found to be much higher than
recommended allowances. a-carotene intake
was lower which ranged from 726+276 to
8861304 for males and 686%363 to 9554553
ng/100g for females. Statistically significant
differences were noted for the intake of
protein, fiber, energy, calcium, iron, thiamin,
riboflavin and niacin among the genders.

The analysis of percent adequacy of
nutrients showed that the both protein and
energy consumption was above the
recommended level which ranged between
133.2 to 146.6% of protein for males and 133.6
to 155.3% for females, energy intake was
found to be in the range of 93.8 to 107.4% for
males and among females, it was 95.8 to
110.1%. Fat intake was more in all the subjects.
Among all the nutrients, calcium consumption
was found to be the least for all the age groups
for both male and female subjects (42.9 to
47.9% and 50.8 to 58.7%). Iron consumption
was satisfactory for both the groups which
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accounted for 130.8% among males. Thiamin
and riboflavin were consumed in adequate
quantity by both the groups. Vitamin C
consumption was higher than the
recommended. Retinol adequacy was found
to be marginal. The lowest (68.9%) adequacy
level was observed in the age group of 30-35
years of females

It was worthwhile to examine the
contribution of macronutrients protein, fat and
carbohydrate to the energy intake of subjects
to understand the composition of their diets.
The mean percent contribution of protein, fat
and carbohydrate to the total energy intake of
subjects is presented in Fig 1. It is evident from
the figure that among the three nutrients the
highest energy was contributed by
carbohydrate followed by fat and protein for
both the groups. The calories contributed by
protein, fat and carbohydrate were 16%, 29%
and 56% for males and 14%, 33% and 53%
for females respectively. It can be seen that fat
calories were very high in the study subjects
and they need to reduce the intake of fat in
their diets.

Discussion

The prevalence of obesity is on the rise in
developing countries like Iran, which might
be possibly due to the involvement of various
environmental factors such as socio- economic
status, physical activity level and dietary
pattern. Of all these educational level may also
play a role in obesity through shaping the
knowledge of individuals about diet, physical
activity and their consequences on health
status.[25] The negative association of obesity
may therefore be related to a low level of
knowledge among individuals about the intake
of balanced meals in day-to-day living.[26]
Body mass index (BMI) is a method used to
measure a person’s percent body fat.
Accumulation of excess fat in the waist area
increases the risk of having high blood pressure,
cholesterol, diabetes, cardiovascular diseases
and stroke.[27] In our study as we can see from
the results, it is evident that with increasing
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age there is a gradual increase in mean body
weight especially among women. This is an
indication that the risk of obesity increases
with aging if there is no consequent reduction
in the energy intake as most of them prefer to
be sedentary. Our results are consistent with
the findings of Seidell[28] who reported that
women show generally higher obesity
prevalence than men especially after 50 years
of age.

Waist-hip-ratio (WHR) is used to measure
the distribution of person’s body fat. WHR is a
very good indicator of abdominal obesity
which percentage can be considered as an
independent predictor of cardiovascular
diseases, morbidity and subsequent mortality.
[29] Since a considerably higher percentage of
subjects, both male and female were suffering
from grade I and II obesity, it can be inferred
that they are at the higher risk for developing
degenerative diseases. Chi-square test was
performed to check the degree of association
of BMI for various age groups. Statistically
significant association was noted between the
groups. Similarly for WHR and MUAC, t-test
showed statistically significant difference (p<
0.0001).

Several studies have reported that a shift
from a monotonous diet to a more diverse diet
has been shown to increase energy and
micronutrient intakes especially in developing
countries.[30-33] Intake of a diverse range of
foods has been a recommendation for
achieving adequate nutrient intake.[34] The
results of the study indicated that the diets
were adequate in energy and protein content.
The energy density of the diet could also be
associated with healthy or unhealthy
characteristics of the diets. Energy dense diets
have been reported to contain higher amounts
of fat, refined grains and added sugars, but
lower amounts of fruits and vegetables, whole
grains and dietary fiber which are associated
with unhealthy food choices.[35] However, fat
was found to be much higher. The high fat
intake could be attributed to the higher intake
of meat and meat products, various processed
foods and dairy products.
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Dietary calcium intake especially from dairy
products has been shown to have a protective
effect on overweight and obesity.[36-39] Since
all the study groups showed a lower intake of
calcium it can be inferred this could be one of
the reasons for the prevalence of higher mean
body weights and BMI. Vitamin A intake was
below the recommended level. Most of the
vitamin A intake comes through carotenoids
consumed through vegetables and fruits. Since
the study population showed a lower
consumption of green leafy vegetables and
other vegetables, their carotene intakes were
also found to be low. Adequate consumption
of fruits and vegetables has a prominent role
in weight management probably because their
consumption decreases energy density,
promotes satiety and decreases energy intake.
[40] The Vitamin C intake would possibly be
contributed by the consumption of fruit juices.
Thiamin and riboflavin are shown to be
adequately consumed by all the age groups as
cereals are the richest sources of these nutrients
and since the diets were predominantly cereal
based, the intakes were sufficient.

It was interesting to analyze the percent
contribution of calories form various
macronutrients. For both male and female
subjects, the calories contributed by
carbohydrate was almost similar and fat
calories were very high indicating a high fat
intake. A higher intake of protein, fat and
carbohydrate would have contributed to the
higher energy intake among both group of
subjects.

Conclusion

The extent of dietary change after migrating
to another country would depend upon the
place of origin, time of migration as well as
extent of exposure to host country. In the
present study it was observed that the subjects
were more dependent on the processed food
rather than home prepared foods. This might
be due to the lack of time and adequate
resources to prepare and serve themselves.
Adopting diverse foods in the diet is important

to obtain the beneficial effect of protective
nutrients. An awareness programme about the
judicious selection of foods is necessary for
such category of individuals for maintaing
health and well being, nutrient adequacy and
quality of the diets.
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