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Original Article

Diet composition and body massindex in Tehranian
adults

Parvin Mirmiranphb, Ahmad EsmaillzadebhD and Fereidoun AzizhD

Endocrine Research Center, Shaheed Beheshti University of Medical Sciences, Tehran, I.R. Iran

Human studies investigating the relationship betwaacronutrients intake and obesity, have failedditieve
consistent findings. This study was undertakensgess the relationship between macronutrients gndakl
body mass index in a group of Tehranians. FronD%5farticipants of the Tehran Lipid and Glucosed$tu
1290 subjects aged over 10 years (565 males anden2&les) were selected randomly for dietary survey
Anthropometric indices were measured accordingandard protocols and BMI was calculated. Dietaatad
were collected by trained interviewers using twa-gonsecutive 24-hour dietary recalls. Data on sngpk
habits, educational level and physical activity sveompiled. Under- and over-reporting of energgke were
defined as El: BMR<1.35 and >=2.4, respectively. Gadadjusted amounts of macronutrients were catedla
by the residual method, following which energy k&a from all calorie-adjusted macronutrients were
simultaneously included in the multiple regressinadels controlling for age, physical activity, edtional
level and smoking and mutual effects of macronotsie Total energy intake was not included to avoid
collinearity. BMI increased with age in either gend€ontrolling for confounding variables, energyaike
from fat was positively associated with BMI in malasthe 10-18, 19-24, 25-50 and 51+ year age catgo
(B=0.06, 0.13, 0.33, 0.48<0.05 for all, respectively) and females in the2#9-25-50 and 51+ age categories
(B=0.17, 0.43, 0.52P<0.05 for all, respectively). This relationship r@med after excluding misreporters
(p=0.06, 0.15, 0.36, 0.50 for males gwl 0.21, 0.46, 0.54 for females in the correspondigg categories,
respectively). The correlation of fat intake to BMhs not significant in younger females (10-18 yehio
association was seen between energy intake froteiprand carbohydrate with BMI in subjects before an
after exclusion of misreporters. In conclusiorergly from fat was found to be independently andtpesy
associated with obesity in adults. No other asdimzi was observed between energy from protein and
carbohydrate with BMI.
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Introduction

Overweight and obesity result from an imbalancet th®thers have suggested a positive relationship leetviat
occurs when the calories consumed exceed the esloiintake and obesit}’, whereas yet some others have rejected
expended. Recent data in Iran have shown a high préhe relation of fat and carbohydrate intake to Bafid
valence of obesifif, which is expected to rise in futureintroduced protein intake to be a dietary factondcive
years with increased urbanization, unless apprpiiger- to obesity?>** Most of these studies used absolute intake of

ventions aimed at improving lifestyles and enhagaini-
tritional awareness for people, are implementedevéh-
tion of obesity should, therefore, be a major eplhlicy
in lran.

It is believed, mostly, that obese and ovegieisub-
jects consume more energy than normal people. oAdh
some studies showed higher energy intakes in giesgle

macronutrients to find an association with BMI, ighive
know that energy intake is an important predictbbady
mass index and this could confound the relatioma€ro-
nutrients and BMI. Therefore it is more approgiat epi-
demiologic studies to employ a measure of nutrietake
that is independent of total energy intdkeThe aim of this
study was, therefore, to assess the relationshipelea

as compared to normal on€spthers have suggested a rolenergy-adjusted amounts of macronutrients intakd an

for an imbalanced intake of energy-generating eots in

the development of obesity’* Complexity of energy

metabolism in the body needs to evaluate the eéifital
role of macronutrients in the development of olyesidl-
though animal studies have demonstrated that feEgtiéts
without excess energy lead to obesity, human sfudiee-
stigating the relationship between obesity and dan-
position, have failed to achieve consistent finditfg®

body mass index in a group of Tehranian individuals.
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Methodsand Materials able to read and write) =2, elementary school=tjance
This cross-sectional study was conducted within theschool=9, high school graduate=12, intermediate=14,
framework of Tehran Lipid and Glucose Study (TLGS), abachelors=16, masters and GP=18 and specialist=20.
prospective study aimed at determining the prexalesf Based on the educational level scoring, subjectsewe
non-communicable disease risk factors and devejopgin grouped as low (<5), moderate- (6-12) and highly-
healthy lifestyle to curtail these risk factorsr@sidents of educated (>12) persons. With regard to smokingtfiab
district-13 of Tehrari® subjects were categorized as: daily-smokers, ex<srap
The TLGS provides a repre-sentative samplerfodini - occasional smokers and non-smokers. Data on plysic
population of Tehraf® More than 15005 subjects aged activity, which has been reported earfflewas obtained
over 3 years selected by multi-stage cluster randam- using the Lipid Research Clinic (LRC) questionnaire.
pling method, 1475 individuals were randomly seddct This questionnaire is a simple and comprehensibla- me
for dietary survey. In the present study data 08012 sure including four questions; no special educai®n
subjects (565 males and 725 females) aged oveedi®y needed to complete this questionnaire. Subjectse wer
whose dietary data was available, were analyzelis T classified as having low, moderate and high lewé|shy-
study was approved by the Ethical Committee of thesical activity based on their oral responses tajthestion-
Endocrine Research Center of Shaheed Beheshti Univemnaire.
sity of Medical Sciences and informed written carise

was obtained from all subjects. Statistical analysis
Subjects were divided into four age-categoriesi8019-
Data collection 24, 25-50, >=51 years. Data were analyzed sepatate

Subjects were interviewed face-to-face by traineti-d sex, first for all subjects and then after exclgdimder-
tians using pretested questionnaires. Initiallptinfation  and over-reporters. Descriptive data on subjeBtdl
on age, physical activity, educational level ancbkimg  was reported as cut-offs of quartiles. Distributafrsub-
habits was collected. Weight was then measuredewhi jects from different age groups in various categprmof
the subjects were minimally clothed and withoutesho physical activity, education and smoking was caltad
using a Seca 707 weighing machine (range: 0.1-1H0 k by cross tabulation. One-way analysis of varianes
and recorded to the nearest 100g. The machine wassed to compare the absolute intake of macrontsramd
repeatedly checked using a standard weight afteryev their contribution to energy intake between différage
ten measurements. Height was measured with the suproups. If there was a significant main effece #on-
jects in a standing position without shoes and withul-  ferroni test was used to determine the pairwiskedifice.
ders in a normal position using tape meter withiai-m Multiple linear regressions were used to evaludte t
mum measurement of 1 mfh.To avoid subjective error, effects of energy-generating nutrients on BMI. Aergy
all measurements were taken by the same persody Bointake is one of the determinants of BMI, caloriuated
mass index was calculated as the ratio of weigliilos ~ amounts of macronutrients were considered using- sta
grams to the height in meters squared. dard methods as recommended by WilletThen, energy
Dietary data was collected using two non-conee  intakes from all calorie-adjusted macronutrientsreve
24-hour dietary recalls. Trained dietitians, who had simultaneously included in multiple regression nisde
least 5 years of experience in the Nationwide Hookkk adjusting for age, physical activity, educatioreatdl and
Food Consumption Survey Project, completed thelleca smoking habits. Total energy intake was not inetlitb
The first recall was completed at the subject’s hameé avoid collinearity, the so-called energy partitimodel??
the second by the same interviewer at the TLGS relsearIn the results section, regression coefficients resp
unit within 3 days after the first recall. Indivdl family ~ changes in BMI for an increment of energy intakanfr
members were asked to recall the type and quanfti ~ the respective nutrient of 100 kcal. All the asely were
foods and beverages consumed during the preceding 2performed with the SPSS 9.05 (SPSS Inc. Chicagp; IL
hours. To assist the subjects to recall accuratelyse-  Significancy level was set Bt<0.05.
hold utensils were used. The questionnaires walie v
dated 12 years ago in the Nationwide Household FooResults
Consumption Survey Project, which has been repanted Mean * standard deviation of age for men and women
Farsi® We revalidated them with 10 families before thiswas 31.1+16.6 and 27.9+14.8 years, respectivelgmFr
study was begun (unpublished data). Portion sofes among 725 females, 391 (54%) were under 25 yedrs ol
con-sumed foods were converted to grams using hous@&61 (36%) between 25-50 years old and 73 (10%) &0er
hold measure®. Each food and beverage was then codegears old. Of 565 males, 251 (44%) were aged uRBer
according to the prescribed protocol and linked tutri-  years, 231(41%) were between 25-50 and 83(15%) were
ent database using Nutritionist 1l software pragra over 50 years old. Mean (+ standard deviation) adyb
designed for Iranian foods. mass index in the age categories of 10-18, 19-34/®
The basal metabolic rate (BMR) was calculdtased and 51+ y in men were 19.3 £ 3.8, 22.6 + 4.2, 2641
on weight, height, age and sex according to theitland and 25.7 = 3.6 kg/fp respectively. After excluding
Benedict equatiofi. Under- and over-reporting of energy under- and over-reporters, these figures changé@.®+
intake were defined according to Goldbetgal.?® and 3.7, 22.3 + 4.2, 25.7 + 4.0 and 25.6 + 3.6 Kg/me-
Black et al.,* as the ratio of energy intake (El) to BMR spectively. In women, mean body mass index forezor
<1.35 and>2.4, respectively. Educational level of sub-sponding age categories were 20.1 + 4.1, 22.8 #24.5
jects was scored as follows: illiterate=0, Nehzmréons * 5.4 and 29.4 + 3.9 kgfmrespectively, which changed
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t0 19.6 + 3.9, 22.1 + 3.9, 26.4 + 5.0 and 28.7%&y/nT, The proportion of daily-smoker in men increased \aigje
respectively, after excluding under- and over-regrsr  until 50. Among men aged over 50 years, the pitogor
Table 1 presents BMI quartiles by sex in various ag®f ex-smokers was higher than in other groups. Alnadi
groups. BMI increased with age in men until the affe women were never-smokers. Most men and womerl of al
50. In the 10-18 year old group, a median of 1&#4rk  age groups were moderately educated, except f@etho
increased to a median of 25.5 among the 25-50 3gar aged over 50, especially females, who had lowezlscof
group. Such a trend was also seen in female dsbjeceducation. Most men in the younger age-groupsl@LO-
aged over 50, where a median of 19.6 among the810-land 19-24 years) had high levels of physical agtivi
year group increased to a median of 29.6 amongtbhe  while most of men in the 25-50 and 5age-categories
50 year age group. Excluding under- and over-repert had low levels of physical activity. Most of womenall

had no significant effect on the median of BMI imles, age-categories had low levels of physical activiffhe

but caused a decrement of approximately one urtihen proportion of subjects with moderate levels of peasis
BMI of females in the 19-24 and 25-50 year age-activity decreased with age for both men and women.
categories. Misreporting of energy intake increaséh Mean and standard deviation of macronutriérttke
age and BMI. Distribution of subjects in varioustezs (as gr/d) and their contribution to total energyake
gories of smoking habits, educational levels angsflal (as percentage) are shown in Table 3. No significant
activity levels are presented in Table 2, separdiglgex difference was seen between different age-categafe
and age groups. Smoking was more common in men thanen with regard to the percentage of energy frororma

in women. nutrients.

Table 1. Cut-off points of quartiles of body mass indexKg/nf) by sex and age groups

Age-groups (years) Men Women
Cut-offs of quartiles Cut-offsquartiles
N 1st 2¢ 3rd N 1st 2nd 3rd
All participants
10-18 199 16.7 18.4 21.5 271 16.8 19.6 22.7
19-24 52 19.1 224 25.2 120 19.8 22.2 25.5
25-50 231 234 25.5 28.4 261 23.8 27.2 30.8
51 83 23.7 25.0 275 73 29.6 29.6 31.9

Excluding under and
over-reporters

10-18 154 16.8 18.5 21.6 184 16.5 19.2 22.4
19-24 37 18.8 22.4 25.2 73 194 21.2 24.1
25-50 170 23.0 25.4 27.8 141 22.6 26.0 29.9
5T 58 23.6 24.8 27.5 38 25.6 28.9 31.8

Table2. Smoking habits, educational levels and physicavity in 1290 Tehranians.

Men Women
Age-groups (years) Age-groups (years)
10-18 19-24 25-50 51+ 10-18 19-24 25-50 51+
Smoking
Daily 1.3 (1.5)* 10.6(15) 26.5(25.0) 13.5(15.0) 0 (0) 0 (0) 1 (2 2 (2)

Occasionally 1.3(1.5) 2.1 (3.0) 1.4 (1.0) 1.4 (2.0) 0 (0) 1 (O 1 (0) 0 (0)

Ex-smoker 1.3(1.5) 2.1 (3.0) 12.1(12.0) 20.3(21.0) 1 (0) 0 (0) 1 () 0 (0)

Never-smoker 96.05.5) 85.1(79.0) 60.062.0) 64.9(62.0) 99(100) 99 (99) 97(97) 98(98)
Educational score

<5 47 (46) 2 (3 14 (15) 45 (41) 41 (44) 1 (2 23 (24) 73(73)

6-12 53 (54) 96 (94) 66 (63) 38 (39) 59 (56) 89(88) 67 (65) 23(23)

>12 0 (0 2 (3 20 (22) 17 (20) 0 (0) 10 (10) 10 (11) 4 (4)
Physical activity

Low 30 (33) 37 (36) 62 (66) 64 (64) 36(35) 53(54) 67(70) 56(52)

Moderate 25 (24) 20 (19) 15 (14) 11 (15) 32 (33) 19(15) 11(10) 8 (8)

High 45 (43) 43 (45) 23 (20) 25 (21) 32 (32) 28 (31) 22 (20) 36(40)

*Numbers represent the percentage of subjectdifpadicipants and figures in parenthesis repre@npercentage of subjects after excluding
under- and over-reporters.
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Table 3. Mean and standard deviation of macronutrients an{gk/d) and their contribution (%) to energy irdaky

sex and age group

Men Women
Age-groups (years) Age-groups (years)
10-18 19-24 25-50 51 10-18 19-24 25-50 51+
All participants
Protein (g) 75 + 20 88+ 29 83+ 23 75+24  63+15 59+ 17 59+ 17 53+15
Protein (%) 11.% 1.6 117418 11.3:1.8 11.7419 11.1+1.8 11620 11.32.1 12.0+2.1
Carbohydrate (g) 4.4 +113 441+127° 425+101' 379+106 309+87' 293+84 310+95" 273+73
Carbohydrate (%) 5986.2 58.8:6.5 58.4+6.8 59.2+7.2 57.4+7.6 56.9+7.9 58.1+7.2 60.9+6.2
Fat (g) 91+ 34 99+ 39 100+41"  83+36  77+32"  74+31 73+31"  55+24
Fat (%) 29566 29370 30.1+7.1 289+7.8 31575 315+7.8 305+7.5 26.9+6.6
Excluding under-
and over-reporters
Protein (g) 75 +18 85+ 21 86+ 21 76+17  68+31 64+ 15 67+12 63+ 14
Protein (%) 11.1+15 11.4+1.7 11.3+1.8 11.6£20 11.0+1.7 11.2+1.8  10.9+1.8 11.4+2.1
Carbohydrate (g) 401+94  438+81°  438+76 391+84  330+64  324+59 361+71F 325+53
Carbohydrate (%) 59.2+6.2 59.1+6.5 57.9+6.6 59.6:7.5 57.067.2 56.4+7.9 57.8£7.1 59.3+6.7
Fat (g) 90+ 31 97+ 31 104+ 33 83+29 8427 84+ 26 87+ 28" 71+21
Fat (%) 29.66:6.6 29.2+7.2 30.6:+6.8 285:83 32.2+7.1' 32+76 31.2+74 29.1+6.8

*P<0.01 compared to the 10-18 and y#&ar age group. B<0.01 compared to the 5gear age category. P<0.01 compared to the 10-18,

19-24 and 51year age group

Women aged 10-18 years obtained lower percentage ohtegory, both in total subjects and after exclgdifimis-

their energy from protein compared to females amest

reporters. This relationship was weak in lower ege-

51 (11.1+ 1.8 vs 12.0+2.B<0.01). Women aged over gories and tended to strengthen with age. Aftelughing
51, obtained more percentage of their energy fram ¢ of misreporters, the regression coefficients ineedain

bohydrate and less from fat, compared to femaledhar
age groups. After excluding misreporters, theedéhce

all age groups. No significant association of gimtand
carbohydrate intake to BMI was seen in differene ag

among females with regard to the percentage ofggner groups, even after excluding misreporters.
from protein and carbohydrate ceased, while theas w

still significant difference between younger womgine

Discussion

age categories of 10-18 and 19-24) and older othes ( Overweight and obesity are major health problemddwvo

age category of 51+) with regard to the contribut fat
to total energy (32.2 £ 4.1 and 32.0 £ 7.6 vs 204.8,
respectivelyP<0.01).

Table 4 presents the regression coefficienpsessing

wide. Although investigations conducted in theoset
half of the 28' century, have increased our information
about their etiology, pathophysiology and treatmeffi-
cient procedures for prevention and treatment gite s

changes of BMI for men per 100 kcal increments oflacking.

energy intake from a particular macronutrient, atipg
for mutual effects of macronutrients, age, physaeti-
vity, smoking and educational levels. There waggais
ficant positive relationship between fat intake &l in
all age categories both in total subjects and af@lu-
ding of misreporters. This relationship was wealower
age categories and tended to strengthen with ddter
excluding of misreporters, the regression coeffitsein-
creased in all age groups, except for the 10-18 gga
category. No significant association of proteitake to

The present study conducted on an urban patpnsl

of Tehran showed a direct and positive relationship

between fat intake and BMI, controlling for confalimg
variables. The findings of this study are basedbser-
vational and cross-sectional data, as are thefmgmbtimi-
tations of these studié&®

We used calorie-adjusted amounts of macramisi
that were simultaneously included in the model ahe
served a positive relationship between fat intake BMI
both in all subjects and after excluding of mism@ in

BMI was seen in different age groups, even after exall age categories, except for the adolescent feqgralup,

cluding for misreporters. Carbohydrate intake &amn-
significant inverse association to BMI in variougea
groups of males, but after excluding misreportefsas a
significant inverse association to BMI in the 10-+id&ar

as adolescence is a period of life associated gvitivth
and development, when it is difficult to observe tiela-
tionship between fat intake and BMI. Other invgastdrs
also reported the relationship between fat intailce BVI.

age category. Satia-Aboutet al.,*® in a cross-sectional study of men,
Table 5 presents the regression coefficienpsessing aged 55-79, pointed out that after controlling d@mo-
changes of BMI for women per 100 kcal increments ofgraphic and health-related characteristics, BMtaased
energy intake from a particular macronutrient, atiilg by 0.53 and 0.14 kg/nfor every 500 kcal of fat and total
for mutual effects of macronutrients, age, physaeti- energy consumed, respectively. This result emphasize
vity, smoking and educational levels. There wasga s the more significant contributing effect of fatabesity as
nificant positive relationship between fat intakel28BMlI compared to energy. Other hurffaif and animal stu-
in all age categories, except for the 10-18 yeae agdies®, also, showed such findings.
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Table 4. Regression coefficients expressing changes of Riviah increment of 100 kcal of energy intake frama
specified nutrient among men, controlling for aphysical activity,educational level, smoking and mutual effe
among the nutrients

Agengps (years)

10-18 19-24 25-50 51+
All participants
Protein 0.09-0.02, 0.18)* 0.05 (-0.02, 0.12) 0.06(-0.03, 0.15) 0.02(-0.04, 0.08)
Carbohydrate -0.02-0.06, 0.02) -0.05-0.11, 0.01) -0.03-0.09, 0.03) -0.09-0.2, 0.02)
Fat 0.06(0.01, 0.11) 0.13(0.06, 0.20) 0.33(0.27, 0.39) 0.48(0.41, 0.55)
Excluding under and
over-reporters
Protein 0.07(-0.01, 0.15) 0.06(-0.02, 0.14) 0.08(-0.02, 0.18) 0.03-0.02, 0.08)
Carbohydrate -0.04-0.07, -0.01) -0.07(-0.15, 0.01) -0.03-0.08, 0.02) -0.1(-0.21, 0.01)
Fat 0.06 (0.02, 0.10) 0.15(0.07, 0.23) 0.36(0.29, 0.43) 0.500.44, 0.56)

*Figures represent regression coefficiefi{sand figures in parenthesis show 95% confidentrvals.

Table 5. Regression coefficients expressing changes of Bir an increment of 100 kcal of energy intake frora
specified nutrient among women, controlling for aglkysical activity, educational level, smoking andtual effect:
among the nutrients

Age-groups (years)

10-18 19-24 25-50 51
All participants
Protein 0.04 (-0.02, 0.1)* 0.03(-0.02, 0.08) 0.06-0.06, 0.16) 0.03-0.01, 0.07)
Carbohydrate -0.100.21, 0.01) 0.06(-0.04, 0.1) -0.080.08, 0.02) -0.11-0.25, 0.04)
Fat 0.09 (-0.02, 0.2) 0.17(0.09, 0.25) 0.430.31, 0.55) 0.520.39, 0.65)
Excluding under and
over-reporters
Protein 0.05 (-0.03, 0.11) 0.05-0.03, 0.13) 0.1 (-0.04, 0.24) 0.06(-0.02, 0.14)
Carbohydrate -0.12-0.25, 0.01) 0.08-0.06, 0.22) -0.060.14, 0.02) -0.09-0.23, 0.05)
Fat 0.13 (-0.01, 0.27) 0.21(0.13, 0.29) 0.46(0.36, 0.56) 0.54(0.43, 0.63)

*Figures represent regression coefficiefi{sand figures in parenthesis show 95% confidentevals.

In contrast to our findings, some researchergradict intestine and fecal energy loss is much lower \aitigh-
the relationship between fat intaled obesityWillett'"*®  fat diet. 3) The thermogenic effect of fat is lowlean that
suggested that despite decline in energy fromrfahe  of other macronutrients. 4) Increasing the intak&an-
United States, during the past 25 years, the peacal of fat nutrients stimulates their oxidation rates prbipnally
obesity has increased significantly. It shouldrm#ed but an increase in fat intake does not stimulateofa
that the decrement of energy from fat was only 3&%  dation and eventually positive fat balance resfilts.
would not necessarily be associated with a dedine We observed a significant weak and inversen-ass
body weight® Moreover, obesity has causes other thartiation of carbohydrate intake to BMI in the lowage
an inappropriate diet and is a multifactorial dss=a On category after excluding misreporters; whereas sarch
the other hand, these researchers ignore the effect association was not found in other age categofits,
underreporting in their study. Other studies indpeart®  we found no evidence that protein intake is assedia
and Asiarcountrie€’ also, found no relationship between with obesity. This finding is in contrast with sorati-
fat intake and obesity. The findings of these ismithave  dies®>* that have found a strong positive relationship
several limitations, such as lack of control fog tffect of  between protein intake and obesity and introducetem
physical activity level, smoking and cultural atdes to as the main underlying reason for the increasireyr
body fat. In addition, some of these stutfiassed food lence of obesity in the western countries.
balance sheet data that may be inaccurate. Fateinta Difference in design, analysis and dietaryeassent
could be assessed by several methods such as 24-haoomethods used could, to some extent, explain thigrao
recalls, food frequency questionnaires or weighed r versy. Also the effect of ethnicity on the asstara of
cords. The differences in validity and reliabilaf/these body mass index and diet composition should be kept
methods could explain, to some extent, the differenmind. Ethnic groups differ with respect to theissgpti-
findings. bility to certain diseases and to the severity haHirt ex-

The mechanism by which fat intake increaselylfat, pression. Moreover, differences among differenesan
is not precisely known. Several mechanisms hawen be body composition are being documented systematicall
suggested by physiological studies. 1) Energy fratms  However, a recent study showed that the relatidweden
less satiating than energy from carbohydrate ahibla ~ macronutrients intake and central adiposity was not
fat: carbohydrate ratio in the diet promotes passiver modified by ethnicity*®
consumption and finally a positive energy balanod a There are several limitations that should tesaered
weight gain. 2) Fat is more readily absorfemin the when examining the results of this study. The prnmar

ifficulty with the study is using a cross-sectiodakign to
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find the association of macronutrients intake viatfl. It

must, however, be kept in mind that appropriatdyasia

of cross-sectional data represent a valuable lirstep in
identifying relationships between diet and disead®re-
over prospective cohort studies and clinical trias/e
their own weaknesses. The second limitation osthdy
is the reliance on two days of recall as a meastiusual
dietary intake. The 24-hour recall method is susiokp
to recall bias, both for identification of foodstea and
for quantification of portion sizes. Collectingethry data
by highly trained interviewers in this study redutés
type of error. Although recalling two days canuoter
all day-to-day variations in dietary intake, usingn-
consecutive days extends their coverddenally obesity
is a heterogeneous and multifactorial disease asales
dietary factors, other variables such as heredf@actors
and metabolic conditions must be considered.

Given the aforementioned limitations, we h&wend
evidence indicating that fat intake is independenthd
positively associated with obesity. No other asztiamn,
positive or inverse, was seen between protein amoloe
hydrate intake and BMI.
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