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Abstract

One hundred and two volunteer male subjects (40-60 years) were divided on the basis of
abdominal obesity into three groups - No abdominal obesity i.e. Grade 0 with waist cir-
cumference <94 cm; Abdominal obesity i.e. Grade | with waist circumference: 94.1 to
101.9 cm and Grade Il with waist circumference: >102 cm. The daily consumption of pro-
tein per kg body weight of the subjects was 1.28, 1.21 and 1.06g, the protein intake of the
subjects with Grade Il AO was significantly (p<0.001) lower than the subjects with either
no AO or Grade | AO. The carbohydrate: protein ratio varied between a narrow range of
3.48 to 3.69 among the three groups indicating high carbohydrate diets of all the subjects.
Energy and fat intake of the subjects in all the groups was much higher than the recom-
mended dietary allowances. The ratio of animal: plant protein intake was almost similar in
the subjects with no AO or with Grade | and Il AO, the ratio being 0.74, 0.81 and 0.89,
respectively. The micronutrient intake of the studied group was fairly adequate. Out of
eight major vitamins, six were more than adequate (>100%) or marginally adequate
(>75%), while the intake of minerals namely calcium, iron and zinc was adequate or near-
ly adequate among the subjects in the all the three groups, thereby indicating a good
mineral and vitamin status of subjects in the present study.
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INTRODUCTION

Abdominal or visceral fat in comparison to subcu-
taneous fat is a matter of concern because it is a
major determining factor in many health problems.
It has been associated with several metabolic
abnormalities and resulted in an enhanced risk of
cardiovascular diseases and diabetes. Abdominal
adiposity is assessed through waist circumference
measurement and is more appropriate to predict
metabolic disorders than the determination of
general obesity through body mass index (BMI).
Since, Visceral fat is related to higher total choles-
terol and LDL cholesterol. The lower HDL choles-
terol and insulin resistance (Chang et al., 2016)
have been observed among adults with ab-
dominal obesity (Després et al., 2008). Alt-
hough several factors like genetic, metabolic, so-
cial, cultural and environment are associated with
obesity but a strong association between macro-
nutrient intake and weight change has been

demonstrated. In addition to decreased physical
activity, the intake of energy dense and high calo-
rie foods mainly sugars and fats are found to be
the major causative factors of obesity. A positive
association has been reported between waist cir-
cumference and energy, cabohydrates and fats. In
order to control and prevent abdominal obesity
and related chronic diseases, it is important to
avoid high fat or high carbohydrate diet (Nikbazm
et al., 2013). Several studies have proved that it is
the quality of carbohydrates which determines
whether a person becomes obese or not. The
foods with high glycemic index, high insulin re-
sponse and fast glucose decline may cause an
increase in hunger and lipogenesis, therefore,
leads to obesity and a sudden increase in blood
sugar. Further, the refined carbohydrates or sug-
ars also influence the development of chronic dis-
eases (Ley et al., 2014). A positive association
between glycemic index and weight/waist-
circumference has been reported. In contrast, car-
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bohydrates from vegetables and fruits protect

against increase in waist-circumferance
(Romaguera et al., 2011). It reduces the energy
consumption and provides sufficient bulk to the
food which makes one feel fuller (Ludwig et al.,
1999). In the regulation of body weight, proteins
have a great potential to play a key role. The high-
er intake of animal protein e.g. red meat protected
against an increase in waist-circumference and
adjusted for BMI (Alkerwi et al., 2015). Studies
show that interactive effects of macronutrients are
more important for health and aging (Simpson and
Raubenheime 2009). It has been highlighted that
the balance of protein to non-protein energy in the
diet significantly influence the total intake of ener-
gy, growth and development, body composition,
reproduction, aging, gut microbial ecology, sus-
ceptibility to obesity and metabolic disease, im-
mune function and resistance to infectious diseas-
es (Lee et al., 2008, Piper et al., 2011 and Ponton
et al.,, 2011). The present study was conducted to
compare the quantitative as well as qualitative
intake of macro nutrients of adult men with or
without abdominal obesity as it might give insight
into role of each macronutrient in the development
of abdominal obesity.

MATERIALS AND METHODS

Selection of subjects: A total of 102 volunteer
male subjects belonged to a group of people who
regularly visited Punjab Agricultural University
campus in Ludhiana, Punjab (India) for either
morning and evening walks were enrolled for the
study. The subjects were self-motivated for
achieving optimum health. They were in the age
group of 40 to 60 years and without any major
illness. The subjects were divided into three
groups on the basis of their abdominal obesity
(AO) assessed through their waist circumference
measurements (WHO, 2008). Grade 0 (No AO):
Waist circumference: <94.0 cm; Grade |: Waist
circumference: 94.1 to 101.9 cm; Grade Il: Waist
circumference: >102.0 cm.

General information: General information of the
subjects such as age, education, family size, fami-
ly structure and monthly income of the family was
collected.

Development and pretesting of questionnaire:
A questionnaire was developed to collect infor-
mation regarding general information, economic
status, physical activity pattern, stress profile,
smoking and alcohol use and food consumption
pattern. The questionnaire was pretested by 10%
of the subjects to assess its validity. The pre-
tested subjects were excluded from the study.
Macro and micronutrient intake: Dietary intake
of was assessed by ‘24 Hour Recall Method’ for
three consecutive days. The daily intake of macro
as well as micro nutrients was assessed using a
software ‘Diet Cal' (Kaur, 2018). The adequacy of

nutrients was assessed by comparing the nutrient
intake with Recommended Dietary Allowances
(RDA) of ICMR (2010). Qualitative and quantita-
tive consumption of macronutrients namely pro-
teins, carbohydrates and fats was assessed. The
contribution of plant sources such as cereals and
pulses and animal sources namely milk and milk
products, egg and chicken, meat and fish to total
daily protein intake of each subject was assessed.
Similarly, ratio of saturated (SFA), monounsaturat-
ed (MUFA) and polyunsaturated fatty acids
(PUFA) was assessed. The daily intake of availa-
ble carbohydrates and dietary fibre was also de-
termined.

Statistical analysis: Mean and standard devia-
tion for different parameters were determined us-
ing Microsoft Excel (2010) Statistical Analysis Tool
Pack. Analysis of Variance (One-way ANOVA)
was employed to assess the difference of dietary
factors of the subjects in three grades of ab-
dominal obesity.

RESULTS AND DISCUSSION

General information: The average age of the
subjects from the three groups ranged between
49.1 to 51.4 years. The monthly family income of
the subjects ranged between Rs. 43,083 to Rs.
56,637. The family size was in the narrow range of
4.4 to 4.7 family members. The number of children
per subject was also close in the three groups, the
range being 1.9 to 2.9. Most of the children were
living with their families, the average number var-
ied between 1.44 to 1.46 children per subject. The
family structure comprised of elderly, adults and
children was almost similar in the three groups
except in the third group (Grade Il), where the
number of children were significantly (p<0.05)
lesser as compared to those in Grade 0 and |.

In Grade 0, where no AO was observed, majority
of the subjects had incomes less than Rs.50,000.
The distribution of subjects in Grade | of AO had
an almost equal distribution in three categories i.e.
<Rs.50,000 (32.5%), Rs.50,000-1,00,000 (32.5%)
and >Rs.1,00,000 (34%). The majority of subjects
in Grade Il of AO had family income <Rs.50,000
(44%) followed by 36% of the subjects with family
income between Rs.50,000-1,00,000. The findings
did not clearly depict any strong relationship be-
tween the income status and prevalence of AO
among the selected male subjects.

Further, 69, 56 and 61% of the subjects in Grade
0, I and Il of AO were working in the government
sector. Private sector jobs were performed by very
few subjects in Grade 0 and | (3% each), while a
good number i.e. 14% of the subjects in Grade |l
of AO were in the private sector jobs. The maxi-
mum subjects in the business (41%) were in the
Grade | of AO. The results present a picture that
males in either private jobs or business had a
higher prevalence of AO in comparison to those
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Table 1. Daily intake of macronutrients of the selected male subjects with different grades of abdominal obesity.

Nutrients Grade 0 Grade | Grade Il P value
n= 32 n= 34 n= 36

Protein (g) 89.98 + 32.32 93.51 +29.26 95.85 + 25.26 071"
Protein per kg body weight (g)  1.28 + 0.42 1.21 +£0.34 1.04 £ 0.29 0.03**
Carbohydrates (g) 313.05 + 71.97 311.14 + 64.68 340.96 + 79.94 0.16"°
CHO:Protein ratio 3.65 3.48 3.69

Total fat (g) 117.03 + 42.68 138.32 +41.24 124.70 + 33.28 0.08N°
Energy (Kcal) 2878 + 1169 2912 + 576 2981 + 611 0.86M°

Values are MeanSD; AO: Abdominal Obesity; Values in parenthesis are percentages; NS: Non-significant; **
Significant at 5%; Grade 0 of AO: Waist Circumference: <94 cm; Grade | of AO: Waist Circumference: 94.1 to
101.9 cm; Grade Il of AO: Waist Circumference: >102 cm.

Table 2. Qualitative protein consumption in terms of vegetable and plant protein sources by selected male sub-

jects with different grades of abdominal obesity.

Protein Sources Grade 0 Grade 1 Grade 2 P value
n= 32 n=34 n= 36

Plant and animal sources of protein

Pulses (g) 8.98 +4.14 947 +43 952 +5.23 0.89"°

Cereals (g) 27.61£8.52 26.19+£8.15 2519 +7.04 0.45N®

Total (g) 36.59 £ 12.66 35.66 £ 12.45 37.71£12.27 -

Milk and milk products (g) 20.26 £9.24 21.75+£11.38 19.61 £ 10.77 0.74"8

Eggs (g) 1.58 + 4.55 2.31+4.72 2.74 +6.20 0.65M

Chicken/Meat/Fish (g) 5.12+10.92 7.73 £13.27 8.36 + 15.26 0.57N

Total (g) 26.96 £ 24.71 31.79+29.37 30.71+£32.23 -

Animal: Plant protein ratio 0.74 0.89 0.81 -

Type of carbohydrates

Available (g) 22711 £71.97 220.61 £51.65 240.77 £50.78 0.288™

Dietary fibre (g) 48.91 £ 13.54 44.29 + 10.94 51.14£12.15 0.064°

Total (g) 276.02 + 85.85 264.9 $+62.59 291.91 £+ 62.93 -

Fatty acids

Saturated (g) 38.83 £ 14.46 44.95 + 13.58 41.83 +17.65 0.27"°

Monounsaturated (g) 23.30 + 14.62 26.16 + 13.63 22.60 +12.29 0.51N

Polyunsaturated (g) 23.89 £ 12.39 26.70 £ 11.17 25.52 £12.29 0.57"®

Total (g) 86.02 £ 41.47 97.81 £ 38.38 89.95 £42.23 -

n=102;Values are MeantSD; AO: Abdominal Obesity; Values in parenthesis are percentages; NS: Non-
significant; Grade 0 of AO: Waist Circumference: <94 cm; Grade | of AO: Waist Circumference: 94.1 to 101.9
cm; Grade Il of AO: Waist Circumference: >102 cm.

Table 3. Daily intake of vitamins and minerals by the selected male subjects with different grades of abdominal
obesity.

Vitamins and Minerals I(15=ra512e 0 S;agf I (?1r=agg L P value
Vitamins

Thiamine (mg) 1.74+0.88 1.53+0.40 1.68+0.40 0.34™
Riboflavin (mg) 1.10+0.36 1.04+0.38 1.130.35 0.57"°
Niacin (mg) 12.47+7.39 11.33+4.99 12.44+5.07 0.42"°
Pantothenic acid (mg) 6.09+2.38 5.72+1.56 6.24+1.48 0.47N8
Pyridoxine (mg) 1.76+0.57 1.65+0.55 1.96+0.54 0.06*
Biotin (ug) 26.01+9.45 26.38+10.62 28.29+11.89 0.63"°
Folic acid (ug) 363.30+156.09 326.79+106.02 371.71+99.36 0.27N8
Vitamin Bz (ug) 0.04+0.06 0.08+0.08 0.1%0.07 055N
Ascorbic acid (mg) 129.37+112.74 137.24+83.07 142.56+84.19 0.84"°
Retinol (ug) 230.73+119.67 240.88+162.86 306.66+166.18 0.08*
Vitamin D (ug) 61.99+32.22 55.17+19.74 61.42+25.08 0.49MS
Vitamin E (mg) 2.62+1.78 2.80+1.99 2.89+2.17 0.85"°
Carotenoids (ug) 15531.704£7896.74  1704.26+7715.39 17291.00+7684.42  0.36M°
Minerals

Calcium (mg) 1097+340 1078+453 1128+475 0.88™
Iron (mg) 20.75+9.90 18.37+5.21 20.37+4.88 0.32"8
Zinc (mg) 12.5345.80 10.9612.77 12.01+2.75 0.26"S

n=100; Values are Mean+SD; AO: Abdominal Obesity; NS: Non-significant; Grade 0 of AO: Waist Circumfer-
ence: <94 cm; Grade | of AO: Waist Circumference: 94.1 to 101.9 cm; Grade |l of AO: Waist Circumference:
>102 cm.
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Fig. 1. Ratio of carbohydrates and protein ratio in the
diets of the selected male subjects with different
grades of abdominal obesity.
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Fig. 3. Percent adequacy of vitamins by the selected
male subjects with different grades of abdominal
obesity.

working in the government sector.

Daily macronutrient consumption: The data of
daily intake of macronutrient namely proteins, car-
bohydrates and fats as well as energy by the sub-
jects in Grade 0, | and Il of AO has been men-
tioned in table 1. The carbohydrate: protein ration
has been shown in fig. 1. The daily consumption
of protein by the subjects in Grade 0, | and Il was
89.98, 93.51 and 95.85g, respectively. On calcu-
lating the daily protein intake per kg body weight
of the subjects, the corresponding values were
1.28, 1.21 and 1.06g. The statistical analysis
clearly revealed that the subjects with Grade Il AO
(WC: >102 cm) was significantly (p<0.05) higher
per kg body weight than the subjects with either
no AO or AO of Grade I. In a study by Campos-
Nonato et al., (2017), the group on high protein
diet lost significantly more weight than the one
consumed standard protein diet. The daily carbo-
hydrate intake of the subject in Grade 0, | and Il of
AO varied between 313.05 to 340.96g. On calcu-
lating the carbohydrate: protein ratio, it was found
that it varied between a narrow range of 3.48 to
3.69 among the three groups. Carbohydrate: pro-
tein ratio higher than 2.5 indicates a high carbohy-
drate diet and the subjects in all the three groups
in the present study were consuming high carbo-
hydrate diets. Feng et al., (2015) found that high
total carbohydrate and carbohydrates from
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Fig. 2. Ratio of saturated, mono unsaturated and
polyunsaturated fatty acids in the diets of the select-
ed male subjects with different grades of abdominal
obesity.
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Fig. 4. Percent adequacy of minerals by the selected
male subjects with different grades of abdominal
obesity.

starchy foods intakes were associated with hyper-
lipidemia and metabolic syndrome. The carbohy-
drate cut-off value being 220g from starchy foods.
Kitabchi et al., (2013) showed that the subjects on
high protein—low carbohydrate diet exhibited
greater improvement in markers of insulin sensitiv-
ity and B-cell function, oxidative stress, lipid perox-
idation, and inflammatory cytokines than the high
carbohydrate—low protein diet. Jung and Choi
(2017) suggested that low-carbohydrate diets help
in significant weight loss and a reduction in plas-
ma glucose, HbA1c and low density lipoprotein-
cholesterol (LDL-C). In the present study, carbo-
hydrate intake of subjects was higher than all oth-
er related studies. Dehghan et al., (2017) showed
that higher carbohydrate intake was associated
with higher risk of total mortality in both Asian and
non-Asian countries. The daily energy intake of
the subjects in Grade 0, | and Il of AO was 2878,
2912 and 2981 kcal, respectively. The subjects in
all the three groups had intake higher than the
RDA of energy for both sedentary and moderate
workers (ICMR, 2010). The higher intake of mac-
ronutrients and energy has been observed in the
present study indicating that the diets of the sub-
jects were more than adequate.

Qualitative intake of proteins, carbohydrates and
fats have been shown in table 2. The subjects in
three groups consumed more protein from plant
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sources (36.59 to 37.71g) than the animal sources
(26.96 to 30.71g). There have been inconsistent
results on whether the source of protein i.e. plant
or animal has different effects on obesity. Lin et
al., (2011) reported that plant protein intake was
inversely correlated with BMI and WC in Belgian
adults while Alkerwi et al., (2015) reported that the
risk of abdominal obesity increases with increas-
ing intake of meat and fish. But Park et al., (2018)
found that both types of protein were inversely
associated with obesity. The intake of available
carbohydrates by the subjects varied between
220.61 to 240.77g in the subjects with either no
AO or AO of Grade | or Il. The corresponding
range for dietary fibre was found to be 44.19 to
51.14g. Merchant et al., (2009) reported that suffi-
cient amount of carbohydrates in the range of 290
to 310g per day is needed to reduce obesity.
Moreover, the traditional insoluble fibres are re-
quired to add bulk as well as rapidly fermentable,
viscous fibres to bring cholesterol lowering effect
which leads to beneficial health effect in obesity.
The saturated, monounsaturated and polyunsatu-
rated fatty acid intake of the subject in the three
groups did not vary significantly (p<0.001). How-
ever on calculating the ratio of SFA:MUFA:PUFA,
it was found that the ratios of the three fatty acids
were 1.67:1:0.97, 1.67:1:1 and 1.84:1:1.12 by the
subjects in Grade 0, | and Il of AO, respectively
(Fig. 2).

Daily micronutrient consumption: The daily
intake of B-vitamins, ascorbic acid, retinol, vitamin
D, vitamin E, carotenoids and minerals namely,
calcium, iron and zinc of the subjects in Grade 0, |
and Il of AO has been given in table 3. The ade-
quacy of vitamins and minerals has been depicted
in Fig. 3 and 4, respectively. The intake of thia-
mine, folic acid, ascorbic acid was more than ade-
quate. The percent adequacy being 128-145, 163-
186 and 325-356%, respectively for the subjects
in the three groups, respectively.

On the other hand, riboflavin, niacin and pyridox-
ine were marginally adequate (>75% of RDA)
while inadequacy of vitamin Bi;and retinol were
observed in all the three groups. No significant
difference has been found in the daily intake of
vitamins in the subjects except for pyridoxine and
tocopherols which was significantly (p<0.1) higher
in the subjects of Grade Il of AO as compared to
the subjects with no AO or Grade | of AO. In con-
trary to this, the intake of minerals namely, calci-
um, iron and zinc was adequate or nearly ade-
quate among the subjects in the all the three
groups, the percent adequacy being in the range
of 180-188, 108-122 and 91-104%, respectively.
The results showed that the vitamin intake of the
studied group was fairly adequate, however, out
of eight major vitamins, six were more than ade-
quate (>100%) or marginally adequate (>75%),
thereby indicating a good mineral and vitamin sta-

tus of subjects in present study.

In a study by Garcia et al., (2009), it was shown
that micronutrient deficiencies may be important
contributors to the observed increases in obesity
prevalence because they are part of the range of
metabolic disorders that are associated with obe-
sity. Damms-Machado et al., (2012) demonstrated
an insufficient dietary micronutrient supply of reti-
nol, R-carotene, vitamin D, vitamin E, vitamin C,
folate, iron, and calcium in obese individuals. Sim-
ilarly, Galan et al., (2005) showed that serum beta
-carotene and vitamin C concentrations were low-
er in obese subjects. Aasheim et al., (2008) re-
ported low concentrations of vitamin B-6, vitamin
C, 25-hydroxyvitamin D, and vitamin E are preva-
lent in morbidly obese Norwegians while the sta-
tus of vitamins A, B-1, B-2, and B-12 and of folic
acid was adequate in most of the patients. Ac-
cording to Via (2012), vitamins and minerals such
as vitamin D, chromium, biotin, thiamine and vita-
min C, are known to be deficient at relatively high
rates in obese individuals and in diabetic pa-
tients. Gascon-Vila et al (1997) showed that BMI
and energy intake significantly influenced serum
alpha-tocopherol concentration. In another study
by Wallstrom et al., (2001), serum beta-carotene
concentration was not significantly associated with
central adiposity but serum alpha-tocopherol con-
centration was positively correlated with obesity in
men.

Conclusion

The study revealed that the subjects in all the
three groups i.e. Grade 0, | and Il had higher in-
take of protein, fats and energy. The protein intake
per kg body weight was significantly lower in the
subjects with grade 1l abdominal obesity (1.04 g),
thus showed that higher protein intake was in-
versely related to abdominal obesity. The CHO:
protein ratio indicated that subjects were consum-
ing more carbohydrates in comparison to proteins
in all the three groups (3.48-3.69). Daily intake of
fat and energy was much higher in all the groups
in comparison to the recommended dietary allow-
ances, the range being 117.03 to 138.32g for fat
and 2878 to 2981kcal for energy. It has been ob-
served that the diets high in macronutrients due to
larger meal size may contribute to a good intake
of other nutrients such as vitamins and minerals.
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