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Abstract

The purpose of this study was to develop the dietary enhancement program for rural elderly. The subjects
consisted of 71 normal healthy elderly aged aver 60 living in rural and senior citizen center. Daily supple—
mentation of 20g soybean powder for 3 months revealed no statistically significant elevation in serum parame-—
ters of the elderly, but resulted in the increment in the number of the subject with normal range of serum
parameters and the improvement in perceptions of health status by CMI score, even though the nutrients
intake had constantly lowered. The nutrients intake of rural elderly was very low: energy intake was 59~68%
of RDA, that of protein 47~59%, and calciwm 21 ~60% only. Supplementation of 20¢ sovbean powder per day
for 3 months, did not enhance nutrients intake of rural elderly. We can recommend that constant mufrients
supplementation program as well as dietary enhancement program are needed Lo improve the quality of life

of rural elderly.
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INTRODUCTION

The aging process leads to deterioration in most body
organs, although there are substantial differences in the
rate of loss among organs and individuals, Interindi-
vidual differences are widen with age, but it is less clear
how far the Increased variation is attributable to true
variations in the rate of aging, and how far it reflects
the varying impact of disease and poor life style. In the
context of nutrition for the elderly, particular interest
attaches to the deterioration of work performance, im-
pairment of organ function, and diminished ability to
adopt to environmental challanges,

The nutritional status of the rural Korean elderly po-
pulation has been described in several studies{1-4), Most
dietary intake surveys of this age group reported lower
intake of nutrients, Maintenance of nutritional status
is dependent on adequate focd supply regardiess of so-
cig} status. The situation ol rural elderly living alone
or couple will be widespread in the industrialized area.
The impairment of function and diminished ability of
the elderly make them more difficult to prepare foods.
It will be suggested that the rural elderly become un-
dermutrition, which will become one of the serious puhlic
health prohlems.

+ .
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When the major source of protein is a cereal profein,
it would be required to supplement of essential amino
acids quantitatively and qualitatively. Supplementation
of amino acids by minimum level of animal proteins can
adequately be balanced amino actds in predominantly
cereal-vegetable diet. The use of locally grown legumes
{pulses) in daily food preparations in villages is notably
economical and nutritionally practical. Legume is gene-
rally used as side dishes in Korea. It is cheaper source
of nutrients compared to meat and fish. The Institute
of Nutrition for Central America and Panama Group
using combinations of maize and rice with stringheans
and cowpea had already reported that legumes with
rice combination had a higher protein value than rice
itself.

Determining the effect of soybean intake is useful
for Koreans because of Korean food habit and frequent
intake of sov products such as soy sauce and soy paste.
And some investigators(5-10) reported that genstein
which is isoflavonoids derived from soyvbean products,
has been shown to inhibit thrombin formation and pl-
atelet activation in vitre and in vive. Thus, it is impo-
rtant to eat soy products for keeping hematological st—
atus and better health of eldetly.

Maintenance of health of the elderly requires good



130 Yaung-Ja Park and Seung-Gyo Rhie

nutnents intake. Also dietary proteins have various fu-
nctions in the gastrointestinal tract. For example, the
protein and its hydrolysate affect membrane and dig—
estive enzymes, various fransports and metility of the
gastrointestinal tract{11). The adeguate protein intake
of the elderly was in the nitrogen balance without ch-
anges in lean tissue and with improvements in mmure
response(12,13).

This study was carried out by interviewing the el-
derly to investigate nutrients intake and dietary envi-
ronments of rural and asylum elderly in Kyunggi area.
And to determine the effects of soybean supplemen-
tation for nutritional improvement of the elderly, hio-
chemical indicators, such as, total serum cholesterol,
trigiyceride content, hematocrit and hemoglobin levels,
were used as criteria to test their nutritional status
before and after the study perind.

SUBJECTS AND METHODS

Selection of elderly subjects

The subjects consisted of 71 (rural 38 and senior citi-
zen center 33 persons were selected) normal healthy
elderly aged over 60. They agreed to the purpose of
study and accepted to eat soybean powder during the
study period.

Survey period

Investigation started from June 1995 and contined
for 3 months of eating sovhean powder. Test was car-
ried before and after the study period.

Preparation of soybean powder product

To drink in surnmer season, it makes same as beve-
rages, 1 ¢ 1 of soybean vowder and ghatinous brown
rice powder product. And eal 40g of dried powder pro-
duct with water between meals every day, and can put
sugar 1f they want sweety taste,

Environmental factors

Education, degree of labor, meal frequency, meal
quantity, appetite, teeth status, meal regularity, alcohol
drink, smoke, sleep. and feeling health were surveyed
by interview using questicrmaire.

Nutritional status

Food hahit score and food intake were determined

by indirect method{14). Food habit test was composed
of 3 different degrees respond ol alcohol drink, salt and
fat intake and others. Food intake survey was ques-
tionned about frequency and quantity of different food
Eroups.

Anthrophometric measurement

Height, weight, and blood pressure weare measured.

The self-consciousness health status by CMI

31 guestions were selected from CMI(Cornell Medical
Index: it cormnposed over 200 questions about physical
and mental complains) and adopted for elderly situation.

Biochemical assessment

Blood samples were collected from each subject be-
[ore and after experiment with the help of regional health
care center of Hwasung Gun. The levels of serum cho-
lesteral, triglveeride, hematocrit, and hemoglobin were
determined with non—fasting serums.

The statistical analysis

All the surveyed data were calculated about fre-
quency and 7*-value for significance. To compare hefore
and after sovbean intake and other factors, unbalanced
ANOVA of general linear model(GLM) procedure was
used by SAS method.

RESULTS AND DISCUSSION

General environmental characteristics of rural
and asylum elderly

The details of general envivonmental characterisiics
of elderly were as followes.

The age disttibution of subjects was in Table 1. The
age over 75 vear alds were 68% of this subjects, espe-
cially asylum women of this age group were 30% of all.

The physical status of elderly was shown in Table
2. Asylum elderly was smaller in height and weight, but
blood pressure was lower than that of rural elderly.

Subjects were not varied widely in height and weight
status. The values in our study were slightly lower than
Korean standards, 166—~1687cm 60-~-64kg for male and
152~154dem 51 ~5dkg for female elderly{15). By the
mearing that height and weight status would reflect the
previous nutritional status, they were lower status of
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Table 1. Age distribution of the elderly

131

{unit : persons(%))

Rural

Asylum

Gender

Men Women

Age

Men Women

Under 6 65~74 Over 75 Under 64 65~74 Over % Under 64 66~74 Over 75— Under 64 65~7d Over 75

Persons 3 12(17)  10014) 4(6) 6(8)  13(18) (148 a(7 A(B) Iy 243 21030
Table 2, Height, weight and blood pressure of the elderly Wean £ SD)
Blocd e{mmfg)
Devision No.(n) Height(cm) Weight(kg} OIO pressurend .g
Syslolic Diastohc
Rural 38 1662 S6+1 148t4 ap+2
Asvium 33 1482 52+2 1414 21£2
Total 71 1p4£1 G aay | 147+2 BRt
Table 3. General characteristics of the elderly {unit  [requency (%))
General characteristics Level Rural Asgvlum Total
Educaibion Tiliteracy 9.13.0 (114 17{26.6)
Literacy 14(20.3) 12(17.4) 260377 £=0.199 s
Over edurated 15{21.7) 10¢15.9) 260317 :
Labor Not work 10{15.1) 2(12.3) 18(27.9
A little work 15(23.1) 14(21.5) 26(44.6)
Moderate work 10(15.4) 00 0.0) 100154)  £7=9157 p<0.05
Hard work 30 4.6) 5 770 8(12.3)
Aleohol use Mo drink 24{33.8) 33(46.5) 57(80.3) SERPp
Drink 140197) 0 0.0} gy Fo <00
Smoking No smoke 20(28.2) 33046.5) 53(74.7} L2
Smolke 18(25.3) o 0.} B ¢ 209 ec0ol
Sleeping Well Bl 8.5 70 9.9) 13(18.3)
Normal 10(14.1) 9127 19(26.8) )
1~2times awake 5070) 6 8.5 W55 ¥ =3723 ns
Awake several times 7( 9.9) 2(11.3) 15(21.1)
Can't sleep well 10(14.1) 3042 13(18.3)
Feeling health Healthy 7( 9.9) 11(155) 18(25.4)
Well 50 7.0) 7(9.9) 12(16.9)
Weak 19(26.8) 9127} 28(39.4) ¥ =4555 ns
A little bad 6l 8.5 Bl 7. 110155}
So had 10 1L4) 114 2( 2.8)

nutrition and health status. But this result was simi-
lar to those who lived in Seowl 10 years ago(l6) and to
those of Japenese elderly(17). The blood pressure of el-
derty of 147/88mmilg was not high(18), since aged per-
son's blood pressure was a little higher than the yvoung's.

The general situation of rural and asylum elderly
was surveyed as shown in Table 3. Fducational level
of rural and asylum elderly was only literacy. And rural
elderly worked more than the aged asylum. Infor-
mation gn the consumption of alcoholic beverages and
smoking was collected. Normally Korean elderly are
muach abused of alcohol especially during busy season
of farming in rural area, bot this result showed the be-
tter states of alcobol drink, Asylum elderly did not smo-

ke either alcohol drink. In the institution rule, the per-
son living there could neither smoke nor drink aleohol
because of the character of senior citizen center funded
by protestant religion. And sleeping state was normal
and feeling heglth state was a little weak,

The results of dietary condition were presented in
Table 4. Meal frequency was almost 3 times(2.96times
per day) and meal quantity was slightly small. The teeth
statug was not good. but appetite was not problem.

Biochemical indices of puiritional status of rural
and asylum elderly before and afiter treatment of
sovbean

The results of biochemical indices of serum as the
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Table 4. The dietary condition of the eldexly

Factor

Mean

Meal frequency
Meal quantity
Appetite

Teeth status

Meal regularity

2.96
2.24
181
2.56
111

Caculated score levellnumber means the point)

D 1/day @ 3/day @ 3/day @ 3/day over

@ over eat @ normal 3 small eat @ sometimes no eat
D very good @ normal & bad

D very good 3 normal @ bad

T yes @ no

Tabie 5. Changes of serum cholestercl and TG status before and after treatment of soybean-intake

Devision Sex No.
(n)

Men 25

Rural Women 13
Sub total 38

Men 10

Asylum Women 23
Sub total 33

Men 35

Total Wormen 36
Total 71

Under 64 8

Age 65~ 74 25
Over 15 38

Cholesterol; area*sexsbefore and after treatment: F=53.80 p<0.05 sexi F=3.04 p<0.1

Serum cholesterol(mg/dl)

Serum trglyceridelmg/dl)

Before After Before After
168134 168439 161 142 195+202
188435 19237 147= 91 172+ 96
175E35 178440 156+125 185+ 164
183132 NGB 143+ 38 129+ 56
219+49 2147134 178+ 74 175159
209247 212432 167+ &6 161+137
173£33 181+39 156+£121 1714167
20845 20636 167+ 81 1742138
191144 18738 161101 173+150
171+23 17617 158+ 83 2451297
17629 182+34 166142 165 84
204+51 0942 150+ 71 160138

Table 6. Changes of blood hematocrit and hemoglohin before and after treatment of soybean intake

Hematocrit( %) Hemoglobin(g/dl)
Sex No.
Before After Belore After
Men 23 41132 39.0% 909 141+11 142+18
Rural Women 13 363+31 B8 31 124+11 12613
Suh-total 35 364158 381% 78 135+1.4 135=18
Men 10 39.1+65 431+ 49 13528 149117
Asylum Women 23 36028 33T 34 122+1.1 12312
Sub-total 33 37045 383 BO 126+13 13118
Men 35 MNBxT4b N5EE 85 140+17 145+138
Total Women 36 361129 65T 32 122%x1.1 124+1.2
Sub-total 71 38.3+4.3 382+ 64 131x16 {133+18
Uder 4 8 38243 4.2+130 13217 1362721
Age Bo~ 25 306147 405+ 4.2 136*18 139=15
Over 75 38 37540 376t 47 12.7=14 128+18

Ht; areassexthefore and after ireatment: F=4.41 p<0.05 sext F=852 p<0.01 agel F=3.30 p<0.05
Hb: aresssexxbefore and after treatment: =571 p<005 sex: F=12.57 p<0.01 age: ¥F=2.77 p<0.1

role of nutritional states were listed in Tables b and 6.

Serum triglyeeride( TG) and cholesterol contents were
shown in Table 5. By this result, serum TG was not sig-
nificantly different between age, sex, and hefore and af-
ter treatment of sovbean intake. But serum cholesterol
was different by sex, and men had higher cholesterol
level] than women. The elderly in the senior citizen cen-
ter had higher chalesterc! level than that of rural but

it was not statistically significant. Serum TG level was
higher than other national reports(19), but that of other
Korean elderly over 60 was similar(20). It was also re—-
ported by Lee and Kim (21), that Korean serum linid lev-
els are lower than that of Americans. By this result, Ko
rean elderly showed lower degree of serum lipids than
American of tatal-cholesteral 241, 5mg/d), TG 166.7mg/d)
after exercise(22), so the problem by serum lipids was
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Table 7. Changes in proportion of elderly before and after treatment of soybean intake under or aver the cut—off

point value of blood parameters

(unit . frequency)

A Blood Cholesterol Tiglyceride Hematocrit Hemoglohin

ea
Darameters Before After Before After Before After Belore After

Under 4] 13 2 7 7 15 6 14

Rural Normal 30 24 26 21 29 21 30 22

Over 2 1 10 10 Jis 2 2 2

Under 0 0 0 1 14 3 14 8

Asgvlum Normal 30 31 15 22 18 22 18 22

Over 3 2 14 10 1 3 1 3

Under 6 13 2 3 21 23 20 22

Total Nomal 60 55 a5 43 47 43 A8 44

Over D 3 A 20 3 5 3 5

The normal range of bloed components: aibumin 3.3~5.3g/dl, cholesteral 140~ 250mg/dl, TG 50~ 170mg/dl, Ca 85~ 11mg/d,

hematocrit 36~46%, hemoglobin 12~ 16g/dl

not getfing serious in the status of health.

In the aspects of soybean intake, there was no sig-
nificantly different increased status of serum fat. The
garlic intake has heen shown to change blood lipo-
proteins and may be of value in either the prevention
or treatment of atheroscleratic disease(23). And also,
nutritional therapy by providing oral supplementation
of b00kcal/day for & weels resulted in a marked im-
provement in clinical and biochemical indices of nu-
trition{24). But the other study{23) concluded that the
age, gender and diet did not significantly alter the ahi-
lity of rats to regulate body composition or fat cell pro-
lileration. It would he more of savhean guantity or lon—
ger period to abtain better results of nutritional status
for the elderly.

To determine tron statas, hemoglobin and hematocrit
value iz most frequently evaluated, but the normal val-
ues for healthy population over 65 are unknown and the
values used are those for young adulis. The values de-
fined for Ten State Nutrition Swvey were 2 categories
of unacceptable and high risk{male: <44% <37% of
Het, <14.0g/d1 12.0g/d of Hb, female: <3796 31% of Het,
12,0g/dl 10.0g/dl of Hb) populations{26). According to
Ten State survey puidelines, iron status for this subjects
was in wiaceceptable categories. It would be possible
to have anemia, especially female subjects exhibited in-
ferior tron status, The Korean urban elderly{1) had hig-
her hemoglobin and hematocrit values than this result
and also to Japanese elderly Hb and Het values were
higher than these results{17).

The effects of eating soybean-powder on hemoglo-
bin and hematocrit values were not increased signifi-
cantly among elderly group. Legumes contain more

iron than cereals, but its hipavailability in human is quite
limited{27). And the ground sovheans consisted of high
fiber and phytate, but it is not the factors that reduces
iron bicavailability (28). But zinc absorption is mhihited
by soy phytate and soy fiher(29), For this reason, sovhe-
an intake was not a good source of iron but protem that
would give a good condition to produce erythrocyvies.

In Tahle 7, the hlood parameters are summanzed by
normal and abnormal values. Comparing the initial sta-
tes of hemoglobin contents{Hp), the elderly average Hb
levels was lower, that was margingl anemia state. After
feeding soybean-powder supplementation, the number
of improved blood parameters was hecome better buf
there was a ltfle significant differences(p<0.1) in nor-
mal or abnormal blood concentration among elderly.

Hemoglobin levels can not be increased by iron trea-
tment alone hut should he accompanied by increasing
protein intake. In feeding high protein diet, the best im—
provement of hematocrit level was observed in mal-
nourished children fed soybean(30), and in malnouri-
shed elderly{26).

The self-consciousness health status by CMI of

rural and asylum elderly before and after treat-

ment of soyhean

Far test of self-consciousness health status, we used
CMI selected 31 questions for elderly. The seif-con-
sciousness health status by CMI was a good indicatar
of health status that proved by Han and Kim(31) with
osteoporosis. They concluded the risk of osteoporosis
can increase as syndrome of bone senility by CML The
result showed in Table 8. It presented that more aged
persens felt sick and complained their abnormal con-
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Table 8. Changes of CMI scores” of elderly before and after treatment of soyvbean intake

(Mean =8I}

(CMI [Cornell Medical Index] score : Degree of points of commplaining symptom)

Sex Age No. Before After
Under 64 3 87108 73149
Men 6o~ 74 12 1272 64 95+43
B Over 15 10 115+ a6 1151t54
Rual Suh-total 5 11.7= 65 10.0+48
. Under 64 4 120+ 7.0 2836
Women £5~74 6 118+ 39 9228
{Over 75 3 103% 21 7.3+256
Sub-total 13 115+ 4.4 2628
Under 64 1 6.0 8.0
Men 65~T74 a 32+ 25 40+14
Over 75 4 35= 17 3.3+33
Asylum Sub-total i0 36 21 41£286
6h—~74 2 60+ 14 35+49
Women Qver 75 21 9.1+ 52 70£50
Sub-total 23 83% 5.0 6750
Under 64 4 80X 89 75140
Men 65~ 74 i7 99x 7.0 70x44
Over 75 14 9.2+ 6O 01%61
Sub-total 35 04+ 87 83751
Total
Under 64 4 120= 70 88t36
Women 65~74 8 104+ 43 TEL40
Over 75 24 93% 49 T0L£47
Sub-total 36 98% 50 7A4+L44

Apel F-value=3.54 p<0.05
Before and after treatment: F-value=10.51 p<0.01
“Total scores of sympioms are 31 points

dition and rural eldevly felt more sick than institutional
elderly,

But after supplemented sovbean powder, they felt
significantly better than before. It would be suggested
that the self-consciousness health status by CMI reflect
the person’s situation. Rural person felf more complain
than asylum aged. It would be the reason that rural
elderly must work more than asylum in the field and
in home to prepare own foods. The 2 groups(rural and
asylum) were in different situations of eating that me-
ans in agvhum meal was given at meal time but rural
elderly must prepare own food. Then supplements of
soybean powder eating made sense the concertt of health
and made feeling good conditicn.

Nutritional status by autrients intake of rural
and asylum elderly before and after treatment of
soyhean

The nutrient intake of the elderly was summerized
in Table 9. And the percentage of energy, protein, minerals
and vitamins intake by Korean RIDA(15) of elderly age

group was concluded in Tabie 10 and Table 11. The
nutrients intake of rural elderly was very low: energy
intake was 55~68% of RDA, that of protein 47 ~59%,
and calcuurn 21 ~60% only. And there were no signifi-
cani differences with 2 tests hefore and after experime-
nt. Results of the present study are in agreement with
findings by others{3.4) in that elderly individuals do ne—
cessarily consume more foods.

Table 9. Changes of nutrients intake of elderly before
and after treatment of soybean intake

{(Mean=?SD)

Nuirients Before After
Energy keal/day 1341 £535 1690734
Protein g/day 4631 a7:t41
Fat g/day 207126 AB=32
Carbohydrate  g/day 24572 276107
Calcinm mg/day D42+ 324 452=965
Iron mg/day 116 11+5
Vitarmin A RE./day 330+£1% 186 =106
Thiamin mg/day 089029 0921036
Riboflavin meg/day 0831054 0732043
Niacin mg/day 1a:Zh 1727
Vitarmn C mg/day 31*1R8 19=10
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Table 10. The percentage of energy, protein, calcium, and iron intake by Korean RDA(15) of elderly age group before
and after treatment of sovbean intake {unit : 3% (Mean=5D))

Energy Protein Calcium Tron

Area Sex Persons ———m——— ——0— —— — — -~
Before After Before After Before After Before Afier
Men 5 6021 61E£19 59L30  47x19 B35 =13 7648 4719
Rural Women 13 67=17 63+21 FBEIG H4%1B 5028 29510 64231 45318
Sub—total 3R 62220 64+20 58T34 BTG 6E53 ) sl ) 7243 4719
Men 10 73E£ 7 138%E6 oot 3 169x2) 8Rx25 109+ 7 8917  19%14
Agylum Women, 23 0R+46 128£38 10071 189+ 10886 9019 113457 14027
Sub-total 33 gl+40  131+3% B7E63 1893 10248 102£17 10549 146125
Men 35 6519 83T 41 5833 832xh% 68134 5636 8041 7954
Total Women 36 g7Ed4l  107=44 36l 123x63 B7LH T3E33 9hxth4  106E5]
Sub~total L a4 95t 44 T2E51 1WHE6D Ta46 6033 33148 93x54
Under 64 3 82+ 21 6017 5RE18  BZE36 66128 3BE28 TRE 32 5RE39
Age 65~74 25 6715 3742 62133 g6x62 Bo¥37 5HA3R 832343 7O+56
Over 1o 38 83143  108+44 2163 127L64 26154 7736 94+h5  109ELl

Tahle 11. The percentage of vitamin intake by Korean RDA{15) of elderly age group before and after treatment
of soybean intake {(unit © %(Mean+3D))

) Thiamin Riboflavin Niacin Vitamin C
Area Sex Ng —m————™m™—™—™— ———— ————————————

Befare After Before After Before After Before After
Men 25 325 2L 3533 32*13 06+ 33 0830 404125 237+ 14

Rural Women 13 g3t20 77T 23 4637  26X10 19+34 108+32 41+31 2324
Sub-total 38 7627 73421 52+351 30+12 10134 10131 41127 2317

Men 10 101+10  138+36 83+95 1Lt 8 122+ 9 200%53 715 47= 0

Asylum  Women 23 100£32  100+36 104+£H4 G318 124742 148+52 FEEmRs! 45510
Sub-total 33 101£27 112240 g7+48  96+16 12313 162%58 75129 458

Men 33 B1+£25 90440 A3+£33 Sl 04=31 127260 5128 016

Tatal Women 35 91+32  92+34 R3+5l 69%36 119440 132+49 62136 37=19
o Sub-total 71 B8+20  91£37 7345 60136 111£36 1294254 57+33 34118
Under 64 a R9=3n  72*13 BYt26  32+22 113£43  100X20 53TI9 24115

Age Gh-—~74 2 865+2]1 95+ 43 Gh=36 5136 11123 134464 220 322
Over 75 38 83+33 G213 g2+55 72134 [11+42  133£52 6138 37Eis

There were some differences in nutrients intake he-
tween 2 oroups. From the aspect of dietary intake, in
the senior citizen center were better intake then rural.
Rural elderly were much lower nutrients intake com-
pared by RDA. But there was a little significantly in-
creased nutritional status by feeding 1 vear of urban low-
income elderlv{32). It means that diet offer programs
in the community levels were needed as scon as possihie,
rural elderly alone could not prepare own meal because
of several reasons, for example, fatigue, food deprived,
and non-appetite etc. The elderly should take more cal-
ories and also chogse digestive foods easily,

Several features of dietary intake are related to per-
songlity factors and gender specific, both men and wo-
men. the food related internal locus of control correlated
positively with some fiber and sugar density(33). And
iron absorption rate in the elderly decreased than young

personi{34). Protein is one of the notrients needed in a
relatively greater amount for sustaining health and im-
mune response of the elderly(13). It would be more
investigated with demographic variables and nutrients
intake. As observed in this case, we can suggest poor
appetite of the elderly resulted in reduced intake of
foods, thereby decreasing amount of protein and energy.
The effect of plant protein supplements combinations
was Important in terms of consciousness of health status.

Tn rural area, elderly people will probably have much
exposure to the sun, UV exposure decreases antioxidant
enzyme activities, increases peroxidation n the sk,
significantly decreases cell-mediated immune responses
(39). i 15 very interested in possible nutritional inter-
vention with heta-carotene, the hest known quencher
of singlet oxvgen. But here the subjects did less eat
vitamin A, and C, the factors ol anticancer effects. Tho-
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se individuats who used vitarmin C supplements had sig-
nificantly decreased risk of cardiovascular mortality
(281,

The findings of the present siudy should be useful
to nutritionist and physicians in counseling the elderly
for health by helping them to consider all dietary consti-
tuents rather than calorie counting alone, Further stu-
dies are needed to reveal interrelationships among the
kev health determining factors including the nutri-
ents intake, physical activity of individuals in free
living conditions.
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