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Introduction

is a medical condition in which excess

y fat has accumulated to the extent that it may
have a negative effect on health, leading to reduced
life expectancy andy or increased health problems.
It can be seen as the first wave of a defined cluster
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of non-com ble diseases called “New World
Syndrome,” creating an enormous socio-economic
and public health burden in poorer countries.
It has become serious epidemic health problem,
estimated to be the fifth leading cause of mortality
at global level [1]. The World Health Organization

escribed obesity as one of the most neglected
puhlk‘ m-am‘ problem, affecting every region of

nﬂenmg evidence of overweight/obesity
indicates that India is experiencing a doulie i
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In 2005, nearly 14% of women aged 18 to e
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by 35)‘ a year from 1998 to 2005. Lumpa
wo major studies conducted by National r.muy
Health Survey (NFHS- 2 in 1998-1999 and NFHS-
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3 in 2005-2006 showed that prevalence of obesity
among Indian women has elevated from 10.6 to
126 per cent (increased by 24.52%). The prevalence
is found more in women of age between 4049 yrs
(23.7%), residing in cities (23.5%) and houscholds
in the highest wealth quantile (305%). Highest
percentage of obese women (29.9%) was found
in Punjab followed by Kerala (28%) and Delhi
(26%), all of which are relatively richer states [3].
Therefore, the increasing trend of obesity among.
Indians is becoming a matter of concern.

Waorldwide debates are continuing about using
ethnic- specific or standard methods of assessment
stabeslty The st comyan messifectovereslht
and obesity is the Body Mass Index (BMI), which is
determined by the mdwlduﬂ s weight and height.
When a BMI value is over 25 kg/m’, the vnl\n
indicates an overweight, People are co
obese when their Body Mass Index (BMI) «-xm-dl
30 kg/m 4]

One of the major causes of obesity is the changes
in the diet in terms of quantity and quality which

more “westernized” and sedentary
life styles [5]. To effectively cure obesity with diet
the excessive nutrient
e know
how of choosing right foods and dcsiable eating
pattem are necessary [6]. Nutrition education/
mg

mﬂtlme needed to motivate and
create s to preserve healthy life
Sles and adnpl mm\y dicary habits to reduce
risk factors of obesil

Nutrition wm\wling is one of the most effective
tools of changing the food habits of the people
without affecting their sentiments, It s a process by
which the beliefs, atitude, environmental influents

into actual practices [7]. To maintain the reduced
body weight after weight control, it s necessary to
ttern of eating, exercise and

overall lfestyle [8]. Also it is imporiant to acquire
ability to control one’s own dietary habit by
continuous nutrition edu:ahm and counseling.

based study was carriedout in Hoshiarpur city,
Punjab to assess the impact of nutrition counseling
food p

pur Clty o Punjab.

4050 years (50 belonging to each income group ie.
low income group, middie income group and high

income group were selected randomly among the
localities of Hoshiarpur city to study the prevalence
of obesity. The Body Mass Index (BMI) was used
as a criterion for the assessment of prevalence of
obesity. According to the WHO classification for
Asian’ population the women having BMI more
than 27.5 are considered as obese [4]. Based on the
BMI, further 50 subjects from each income group
were selected into two categories: normal an
obese (25 subjects in each (alegmy) thus making a
total nmpksue of 150 subjects.

interview schedule was drafted to obtain

ind B o rmaton o et aspects such
as general information, family history, dietary
intabe, ci. of the mubjecs. retening wos caried
out on 15 subjects to test the reliability and validity
of questionnaire and the necessary modifications
were made, Pretested subjects were not included in
the study.

Background Information
Information about the subjects pertaining to

age, educational qualification, monthly income,

marital status, family type, family size, nature of

work, lifestyle related information, me

and usage of drugs was recorded through a pre-

structured tested questionnaire was collected.

Dietary assessment
Information regarding the intake of food for three

24-hour recall method. Mean daily intake «4 d.lllm-nl
including cereals, pulses,
leafy vegetables, roots and tubers, other vq;ﬂabk-,
milk and milk products, sugar and joggery and fats
and oils was calculated by taking mean intake of
three consecutive days. Cooked food consumed was
converted into their raw equivalents. Different food
items were converted into their raw equivalents
and the average daily intake of energy: prosimale
les, important vitamins and minerals were
calculated by Dietcal a computer software [9].

middle and high income groups.
Materials and Methods

Seection of subjects
A total of 150 women in the age group

A multiple choice questionnaire was also

designed 1o test the nutrition knowledge

subjects. After pre-testiny

respondent’s nutrition

lectures,trainings,talks, group discussions etc. was
redt i

Full package of knowledge through pamphlet and
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booklet on Obosuv e sl given o the subjcts

for each corveet and zero for wrung answer. Post
nutrition knowledge test was conducted after three
e o polethe galn In sore i quanturs of

in the diet, Gain in knowledge was
coltalated usmg the following equation.

P i
Results and Discussion

Dietary Intake

It was observed (Table 1) that majority of the

obese subjects ic. 24, 68 and 52 percent were

vegetarians whereas 48, 20 and 16 percent were
y Ic G, respectivel

Gainin 5 test - Score

of pre test

‘Quantum of Improvement= Post test scores/
e test scores

Statistical analysis
‘The data on all the parameters viz. food intake,
nutrient intake and gain in knowledge were
analyzed statistically the help of mean,
standard error, percentage and paired-‘ttest,

Table 1: Dietary Habitsof the slocted subjects

H

d 32 .

28,12
respectively.

The daily consumption pattern of fruits and
salads in the normal category showed that among
the LIG (60%) and MIG (40%) consumed twice
a week whereas HIG (40%) consumed daily. In
the obese category LIG (72%), MIG (52%) and
HIG (68%) consumed thrice a week. As evident
from the Table 1 majority of the obese sul
ie. 92,100 and B8 percent in LIG, MIG and HIG,
respectively preferred to have food from outside.
The data clearly indicated that the frequency of

LG (nes0) MIG (n=30) HIG (n50)
Parameters Normal Obese  Normal  Obes Normal  Obese
(o29) _(ae25) (0e25)  (ne2s) (0e25)  (aw25)

Dietary Pattern

Vegetarian BE0) 6@ nEy e K@y Be)
Non-vegetarian 708 2y 908 50 LI
Ovatarian sa  7ew s 32 FI
No.of meals per dzy

19 - - - -

Thrice T wEH 1w 7@ 14
Four times - sy 9pe 900 L T
More than four times = - - 1560) 10 15 60)
Fruits and salad conmumption

Daily 7a8  4an x 12 we 30y
Twvice a wevk 1560) 2 040 % v s
Thrice a week 302w 50y BE) @y v
Outside food consumption

Yeu 90 BEY vy 000 000 20
No. e 20 s - s 302
Outside food consumption pattern

Once a week 10 se) 406 ) sa 30y
Twvice a week - e 2 pE) 30y uee
Thrice a week 14 - 29 4 302
Fortnightly a0 908 908 1w 1208 209
Daily - - - - -
Rarely o) 1) ey san) 1Y
G »

Figures in parenithesis Indicate percentage.
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food consumption from outside was more in obese
subjects belonging to all the three income groups,
which might be a major contributor to obesity.

Consumption pattern of various food items
The data regarding food frequency (Table 2)
indicated that consumption of fried foods and
snacks was significantly higher in obese subjects
of all the three income groups, whereas a non-

score of carbonated beverages, sweet dishes and
bakery products.

Food intake

Mean \Imlv lno\i mmkuhy normal and obes
subjects of groups and their
comparison i ~um--m1 dfeary. intake 0]
are given in Table 3. Mean daily intakes of energy
yielding o as cereals, roots and tubers,
fats and oils and milk and milk products were
significantly higher by obese subijects of all the three
income groups as compared tonormal subjects. The
percent adequacy of all the food groups by LIG
group was below the suggested intakes. Amon,
MIG, the intake of fruits (1158 and 115.0%), milk
and milk products (130.1 and 137.8%) and fats and
oils (1006 and 2129%) was found to be adequate by
normal and obese sublects respectively. The percent
adequacy of pulses was 144.2% and 166.0% by

! HIG, T

of pulses inereased with increase in income level
1t was also reported that obese women consumed
sgpifantly Wigher (p 5 0.05) quantiies of pulses
rmal women [11]. Consumption of
ol e higher in the obese subiects in all
the three income groups .. 199.8:4 58,0, 185.4 2 66.6
and 1562430 8gas compared to the normal subjects
ie. 1459 £ 538, 1462 + 41.1 and 1204 £ 40.1g in

Table 2 Frequency food scores of various food items.

rpur City of Punjal

MIG, HIG and LIG, respectively.
Itwas uburved i ruiintake was significantly

10'MIG and HIG a8 mmpmd to that in the LIG.
The consumption of milk and milk products was
significantly different among the normal and the
obese subjects in all the income groups. The LIG
usually consume milk form of tea and v
few were habitual of drinking milk. However, MIG
and HIG subjects consumed milk in the form of

neer, cheese, flavoured milk, tea, sweets etc. Kaur
(1995) [12] also reported less milk consumption
among LIG (325g) as compared K ssg) and
HIG (mx) High intake of milk and its products
in obese were also reported in literature 1 The
results (Table 3) o that average daily intake
of fats and oils was signil 0) highe
among the obese subjects as comy to the
normal subjects with high intake of 64.4 £ 13.1 g by
HIG obese subjects in comparison to 49.4 £ 16.2g by
the normal subjects. The percent adequacy for fats
and oils in normal subjects belonging to LIG, MIG
and HIG was 28,8, 1006 and 247 percent whereas in
the obese subjects it was 41.2, 212.9 and 322 percent,
respectively, The higher intake of fats and oils was
mainly because of the more consumption of fried
food among the three groups. It was also reported
in the literature that more than 100 percent
adequacy of fats and oil among LIG, MIG and HIG
and consumption of higher amount of fat among
the HIG (67) as compared to MIG (38g) and LIG
(56g) [14].

Nutrient intake

“The mean daily intake of nutrients by the selected
subjects is shown in Table 4. The percent adequacy
among normal subjects was found out to be 425%,
73.6% and 103.3% whereas in obese subjects it

Farameters 116 (ne50) MIG (a=50] IG as50)
Nomal  Obme 1 Nomal O T Normal  Obeme ¥
o2 (n25)  valve (@)  (@e29) value  (ne)  (@e29)  value
Facdlood 23314 3K307 48 342ld 32808 20+ 35208 39:17 280~
Soacka 2215 16208 22 36sll 46205 3% 35107 47105  ees
Corborated 1208 L4X10 0AK®  193L1 22010 O7% 23213 27414 092®
[y
Swetdahes 26513 31£16 LI 32ile 36218 ORI 37310 3915 0ae
Bakeryproduct 02804 07807 265 13511 15311 079 22309 24211 os®
LG Lo
Values are Mean £ SD Mean sares (0,1,23,4.56)
*Significant at 1%

“Significant at 5% - Non signficant
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Impact

was 585%, 1063% and 1207% belonging to LIG,
MIG and HIG respectively when compared with
RDA [10]. A higher intake of energy in MIG and
HIG subjects might be due to higher consumption
of fats and oils and also sugar among them. A
similar view has also been reported that a higher
intake of energy by the obese respondents than
their respective RDA [15,16], Low intake of energy

Table 3 Daily food intake of the selected subjects

pur Clly of Puni

by LIG as compared to MIG and HIG was also
reported in the literature [12]

Except fats, Dietary fiber, calcium and vitamin
A the consumption of all other nutrients was
significantly different among the normal and the
obese subjects in all the income groups. In LIG, the
percentadequacy for fat was 100.5 and 114.6 percent

Foodgroups ¥ G (ne50) MIG (a=50) HIG (a=50)

@ Sugmed Nomul Obme tvae Nerma  Obwe tvae  Normi  Obewe tvaue
ok oy @ e [

G 20 MOS0 WEeeA 74 VI0IIN DORIBA 4@ TSAiwe Wliwd 36

Pubeand S5 9RERA 196iR6 OO 6sD75 dNASN9 04 MILNO KNI 0360

Logumes

Gremlesfy 100 24262 33267 0S¢ 40470 92199 06y Beslds 84227 00

1204 £401 1562308 353
Other vegetable 20 U510 WOLILG 0%

Fruits W Wsany 7202 02
Milkandmik 300 1496500 1754650 356"
Products

LS9LTE 198380 3400
WAL2M0 747N
15644 1302946
30241624134 41284 320

628411 1542666 2507
ARLINS 32wa 1750
19224472 1936 £ 1098 00K
A0V IIALS 2147 420

1340
159

gar M 9SaAl 100470 02 W3:7Y 1251121 06 M1:N2 W2:N1 128
FasandQle 2 57325 2138 268 MI:I00 4252152 61X 4942162 GA2I3] 22
19032 2412M9 0A7C 1503315 271465 059° 301727 Wesels 01
8 Broup
ignificant 3t 1%
= Significant at 3% *-Non sigaifcant
#IOMR 2010)
Table & Daily rutrient intakes of selcted subjects
Nutrients _ #RDA LG (ass0) MIG (a=50) HIG (a50)
Nommal  Obese tvalue  Nomal  Obese bvalue  Normal Tvalue
(025) (=25 0e25) _(oe2S) W) e
ey (eal) 100 R7ERA 11 E2000 66T 1WamSe WiwT K7 IRIEA053 ZNSIADA 31
WOMA  WTET7 SR 5SSO eA10) 667 WIEIM TI9sle dwe
W WIeTe WIAST IR delads Selrlve 108 MSENI 08 1e0™
DOAST7 WSASND 67 IM3sN4 2022 662 79D 2e45eS6 A2
74125 74327 0™ 103337  DAes LWY 155533 leezed 072

W0 A7AR1127 MLeED 01w

262236 WL IT 16T

1199343 122304 1567

2 794 120428 ed T4 UREAD 618 WAE24 IRRE49 4D

W0 2021646 716021264 0T 20221727 BI72ZVS LAY AMALIN] 791507 OKP
Thiamin(mg) 10 OK$01 12602 7 11202 16203 AW 14202 17e04 37
Riboflvin(mg) 11 04201 07602  Swe  07a01 a7 k03 12003 2w
Nan@mg 12 61511 102825 er  K0s22 4 WKa20 nosas awe
Folcacd i) M0 ID2:26 WOAETY A4S 201403 MH0:6)7 A1 17564 282wl 08
Vismin€ mg) 40 270 imeM5 19er3 242

32598 34297 20 esadse w00

LG-Low

SIOMR 2010)
* igrificant st 1%
= Significant t 5% -Non significant
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for normal and obese subjects, all other nutrients
were inadequately consumed except thiamin in
obese subjects. The obese subjects of MIG and
normal subjects of HIG were consuming all the
nutrients adequately except iron, riboflavin, niacin
and folic acid whereas the obese subjects of HIG
were having all the nutrients in adequate amounts

normal subjects of LIG, MIG and HIG whereas for
the obese subjects it was reported as 114.6, 28085
and 475.45 percent, respectively. This excessive
consumption of fat among Purjabi women has also

rted in the literature [17,18). The high
intakeo fat in all the three groups might be due to

r P ete

fast oode. In  previousstudy, i was that dietary
fat promotes mo; iy han carboly dese or
protein of same mﬂgy value [19], Similar results
have been reported in the literature [20,21,16].

The consumption of vitamins namely thiamine,
riboflavin, niacin, folic acid and vitamin C differ
significantly among the normal and the obese

i in A did not differ si y

pur Clty of Punjab.

the obese subjects consumed large meals resulting
in high intakes of energy, protein, carbohydrates
and fat but on the other hand, the large meals also

rovided them with more vitamins which have
positive effect on their overall health.

Nutrition Counseling
Nutrition counseling regarding obesity, its
causes, consequences, control and prevention,
balanced diet, dictary recommendations, cooking
practices and ill effects of junk foods was imparted
iod of three months. The

tion of scores (pre-tes
after (post-test) nutrition counseling to assess the
ference in nutrition knowledge among normal
and obese subjects. The average gain in knowledge
during nutrition counseling is presented in
Table 5. Quantum of improvement in normal and
obese subjects of HIG was (12 £21and 11213
vely), whereas in MIG it was (12 £ 12 and
1.4+ 20 respectively) followed by LIG normal and
obese subjects (13 £ 2.1 and 15 £ 20 respectively)
depicting a significant _difference among

income groups. The results clearly indicated that
“Table:5: Gain i soren before and e nutition counsling,

quantum of of the subjects in all the
three income groups.

Groupe LG (ne80) MIG (n=50) HIG (ne50)
Normal e U Normal  Obese N Obese 1
(0425)  (oe25)  value  (ne25)  (ne25)  value (25)  (a=25) value
PreTet | W24 176227 1 3223 Rix2e LI 219224 Dasil 228
PostTet 252419 25511 09 261821 26813 LMY 257420 261sl4 O7F*
& Value s B2 76 sor seeosae
Gain 60220 BDE20 3210 48:22 49220 219+ 3821 27213 2+
Quimumof 13801 14202 295 12601 14201  219% 11401 11200 215"
improvement
f— = -Non slgnifcant * Significantat 1% = Sgificant at 5%
Food groupe @/d) UG (ve28) MIG (n=25) HIG (ne28)
Before__Atter Delore _ After __tvilue Uil Afer
Coals  W723404 30N 244 TORInA IISA 24 Wllieed Dedsesl
PulcsndLogumes  196:K6 72166 15%°  #6EN9 4293309 1A K23 M2:N3 LA
Greenlefy vegeuble 13267 3867 167 602199 692185 176% K427 79197 14
RoowandTuber 15623308 125268 12 I®S:S0 IMEIS0 1A IAzees 1NAz6s6 LIT
Ohervegeible  Z8021l6 2602103 14 WTETE  %7ie76  Led® 314 W05:k2 1S
Fruin. 720182 1962154 1A 15086 1K0ET6 1567 N6INN 1959EI0NE L8
MILAMIN 754880 040 2 ASAAIA DRI 276 SESINT SMSAINT 2me
cte
Sogar 100470 90865 190 125121 NS00 176%  IK2a200 1628180 156%
FasandOle 281K 70425 2607 4258152 052122 275 4l @3] 2ee
DALMY N2e29 21 NTewS  BerMS I Veswle  SeRsels 23
UGLow = Non lgnifcant * Significant ot 1% * Sgificant 5%
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Netrents LIG (ne25) MIG (ne25) HIG (ne25)
Befors __Aller__ivalee  before At _tval Detore Atter__tvalwe
gy (ea) 111142100 11004200 207 N0a272 W72 7w IBSNNN Z9aIBA 284
Powing)  W7877 W7A77 1AV 642109 W74109 TOeNA WIsiA oewn
P M52 WIE2 I Selel9e Ses1e 9DLWA WOsN 245
Carbohydrates () WSA2413 1024413 204% 202038 MBeIA 2T WIS MSeWe 245
Totalditary bee () 74227 74427 1I0% Ddsde  Dasds 14 leesed  leesed 1w
c ULASHI BN 20 W1ANDT ASMAT 267 IW2AN04 1MISENO4 27
120528 17525 LW A2 ledrd2 LT MAS4S  lexsds 17
L621264 17821264 19T 175295 MASIZNS LS SU9SM7 SIE07 15
12502 11502 0% Le20d 15203 08 17304 Lesod 03w
102525 98325 LI ILes2s  10S28 LAY 120835 110235 17ee
HOASR3 IMIENI 04*  M0:E7 W0:Q7 050 DS2:662 T0AeD  0s"
ViaminCmg) 34197 4207 210"  %0:W0 %0380 24 1965903 1763%3 22

UGLow
= :Non sigifcant* Significant at 1% * Significant a1 5%

A significant (ps0.01) difference was found
between the pre and post test scores of the subjects
i income groups. Hence it can

that there was gain in knowledge of the subjects
after the nutrition counseling,

The data revealed that there was a significant
(pS0.05) decrease in the intake of cereals, milk and
milk products, fats and oils and meat and poultry in
the subjects aiter nutrition counseling whereas the
intake of pulses and legumes, green leafy vegetables,
other vegetables, roots and tubers, fruits and sugar
showed a non-significant change (Table 6).

The data revealed that after counseling there
was a significant (ps0.05) decrease in the intake

in fat intakes after nutrition counseling [7].
Conclusion

Itmay beconcluded that the overall prevalence of

was found to be 56,6, 673 and 70.6 percent in
low, middle and high income group respectively.

rcent adequacy of food groups including roots
and tubers, fruits, milk & milk products and fats
& oils was higher in obese subjects as compared to
their normal counterparts in all the three income

in a gain in their knowledge and quantum of

of various nutrients viz, energy, fat,

a non significant change was found in the intake of
teis B  iron, vitamin A, thiami

intake of cereals, milk & milk products, fats & oils
and roots and tubers which resulted in significant
i fat, d

riboflavin, niacin and folic acid by the subjects.
was observed in

intake after nutrition counseling in all the income

ups and it was mainly duc to avoidance of

refined foods, sugar and jaggery and fast foods and

alo inclusion of high fiber fru

explained during mutition counscling, Similarly. &
decrease in the percent adequacy of the nutrients
was observed after nutrition counseling (Table 7). A
significant decrease was found in the intake of milk
and milk products and fats and oils which might be
another contributory factor in lowering the energy,
calcium and fat intake after nutrition counseling
but total fat and milk intake was found still higher
than the suggested intake in MIG and LIG groups.
Others workers also reported significant reduction

‘vitamin C values by the obese subjects as compared
to normal subjects in all um zhm income groups.
Among various nutrient and energy intake
were found to be inmxmkd wlth the risk factors
of obesity so there is a need to create awareness
regarding the intake of low fat, low carbohydrate
and high fiber diet among the masses. Imparting
knowledge about the benefits of physical acti
will furtherhelp in reducing the risk factorsof
that physical
requisite for controlling weight;
hence activities like ogging, walking, exercise etc
should become a part of daily routine.
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