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Body Mass Index and Body Fat Percent of Koreans in Seoul
and Pusan Compared to those of Caucasians

Hyun-Kyung Moon® and Paul Deurenberg'
Dankook University, Seoul 140-714, Korea, ISingapore

This study was conducted to determine the relationship between the body fat percent (BF%) and body mass index
(BMI) of Koreans and the differences with Caucasians. Complete data were collected from 3297 subjects (2441
fermales and 856 males) between the ages of 18 and 79. Data were collected between September 2001 and November
2001 in Seoul and Pusan. For the stafistical analysis, only the data on subjects between the ages of 18 and 65
(3200) were used. Body weight and height were measured. BMI (kg/mz) was computed. From BMI, BF (%) was
calculated using age- and sex-specific prediction formulas. BF% was assessed using an INBODY 2.0 body fat
analyser. Data analysis showed that the females were significantly younger than the males, were smaller, lighter
and had a lower body mass index. Body fat percent of the females was higher than that of the males. The differences
between actual measured BF% and BF% as predicted from prediction equations from the literature, based on BMI,
age and sex, were correlated with level of body fat and age. There is a significant age-related decrease in body
fat in Koreans for any given BMI and sex, which is remarkably different compared to age-related increases in
body fat in the European reference group. For the same age and BF% Korean females have a slighdy lower
BMI than their European counterparts. Korean males have, for the same age and BF%, a higher BMI than their
European counterparts. The differences between females and males were not significant. It was concluded that,
assuming that the data on body fat percent was comect, that the relationship between BF% and BMI is quite different
in Koreans than in European Caucasians. Thus, for younger Koreans cut-off values for obesity should be slightly
lower than those for Caucasians whereas for older Koreans the cut-off points for obesity should be higher than
those for Caucasians.
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INTRODUCTION

The World health Organization (WHO) defines obesity
as a condition in which excess body fat has accumulated
to the extent that health and well-being are adversely
affected.” Body fat can be measured in vivo using
various techniques.” For epidemiological studies, the
techniques should be simple and yet accurate.” The
method of choice, especially for large epidemiological
studies, is normally the Body Mass Index (BMI, weight
(kg)/height (m)*) which is used as a surrogate for body
fat percent. Numerous studies have shown that BMI
correlates highly with body fat percent (BF%) which is
independent of height, enabling “unbiased” comparisons
between short and tall population groups.”” However,
it must be bomme in mind that BMI is no more than
weight adjusted for height, and thus BMI is also related
to fat-free mass” and body build.>'”

In the report “Obesity, preventing and managing the
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global epidemic”, the WHO" classifies overweight and
obesity at BMI cut-off levels of 25 and 30 kg/m’,
respectively. These WHO cut-off values are independent
of age and are the same for both sexes. However, as
stated in the report, WHO recognises that BMI may not
correspond to the same degree of fat across populations.

Several studies have been published in which the
relationship between BMI and BF% was investigated.
Many studies suggested that the relationship between
BMI and BF% depends on age and sex*®” and also
differs across ethnic groups.““@ However, not all studies
found differences in the BMI/BF% relationship between
ethnic groups.'”'?

Recent studies of Hong Kong Chinese,'*" Singapor-
ean Chinese, Malays and Indians,"” Indonesians' and
Japanesezo) suggested that these Asian populations have
a high body fat percent at low BMI. This might partly
explain the high relative risks of having risk factors such
as hypertension, hyperglycemia, diabetes and elevated
serum lipids in these populations at low BMI1.>"* The
high BF% at low BMI and the high prevalence of risk
factors at low BMI have led several authors to suggest
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that BMI cut-off points for overweight and obesit
should not be universal but ethnic group—specific.m'z)

Thus, there is a need to determine the relationship
between BMI and BF% in each ethnic group. This report
analyses the relationship between body mass index
(BMI) and body fat percent (BF%) in adult Korcans and
compares the data with available data on Europeans
(Italian and Dutch). Body fat percent in this group of
Koreans was measured using bioelectrical impedance.
Biocelectrical impedance is not a reference method for
measuring body fat. Body fat percent is obtained after
measuring the bioelectrical impedance of the body (in
this case total body impedance using INBODY) and
using prediction equations. Predictive methods are known
to be susceptible to population specificity, which could
result in biased predicted values and hence biased con-
clusions. One has to realise that, unless the predictive
method is validated against a reference method in the
population under study, such validation studies are not
conclusive about the general validity of the method, as
factors that influence the validity of the methodology
might be different in the population under study com-
pared to the population in which the prediction formula
was developed.”™® The use of weight and height in the
prediction equation limits comparisons of predicted body
fat percent with body mass index and/or predicted body
fat percent from body mass index.”” In this report, we
set out to determine the relationship between BF% and
BMI in Koreans. Also, with some limitations, BF% and
BMI were compared to those of Caucasians to determine
the differences and relationships.

SUBJECTS AND METHODS

Complete data were collected from 3297 subjects
(2441 females and 856 males) between the ages of 18
and 79. Data were collected between September 2001
and November 2001 in two cities (Seoul and Pusan)
during public events organised by the Korean Dietetic
Association. For the analyses in this report, only the data
on subjects between the ages of 18 and 65 (3225) were
used. After cleaning the data file for some outliers
(extremely low BMI, body fat percent, weight or height)
a total of 3200 subjects remained for the statistical
analyses.

Body weight and body height were measured without
shoes to the nearest 0.1 kg and 1 cm, respectively. Body
mass index (BMI, kg/m’) was computed as weight divided
by height squared.

From body mass index, body fat percent was calculat-
ed using age- and sex-specific prediction formulas.*”'®
The formulas are follows:

Dutch prediction formula:®

BF%=1.2xBMI-10.8xsex+0.23 xage-5.4

American (Caucasian) prediction formula:”

BF%=1.506xBMI-11.5xsex+0.133xage-11.5
Caucasian prediction formula, based on a meta-ana-
lyses of Caucasian data:'®

BF%=1.294xBMI-11.4xsex+0.20xage-8

(BF%; body fat percent, BMIL: body mass index (kg/m2);

age: in years; sex: females=0, males=1). ’

Body fat percent (BF%) was assessed to the nearest
0.1 percent point using a INBODY 2.0 body fat analyser
(INBODY, Seoul, Korea). Currently, information is not
available on the validity of the predicted body fat percent
values with this instrument for the Korean-population
specific.

Statistical analyses were performed using SPSS for
Windows, version 10.0.0.2” Comparisons between groups
of subjects were done using analysis of variance (ANOVA)
or analysis of covariance (ANCOVA). Comparison between
variables was done using student t-test. The validity of
predicted values was tested using the Bland and Altman™
procedure. Correlation coefficients were Pearson product
moment or parttial correlation coefficients.

Stepwise linear regression was performed using BF%
as a dependent variable and BMI, age, sex (as dummy
variable, female=0, male=1) as independent variables.
Data are expressed as meantstandard deviation (SD)
unless otherwise indicated. Significance is set at p<0.05.

RESULTS

Table 1 shows characteristics of the female and male
subjects. The females were significantly younger than the
males, were smaller, lighter and had a lower body mass
index. The body fat percent of the females was higher
than that of the males.

Table 1. Characteristics of the Korean subjects.

Females (2403) Males (797)
Mean SD  Range Mean SD  Range
Age (years) 27.0* 111 18 65 349 134 18 65
Height (cm) 160.6* 49 142 176 1722 5.7 152 189
Weight (kg) 55.1%* 7.8 350 980 710 102 470 108.0
BMI" (kg/m’) 21.4* 2.9 144 363 239 30 168 340

Body fat percent  27.7* 5.0 139 49.1 18.8

1) BMI, body mass index kg/m’
*: p<0.001 between females and males

51 70 420

Table 2 shows the differences between actual measured
BF% and BF% as predicted from prediction equations
from the literature, based on BMI, age and sex.
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Table 2. Bias in predicted body fat percent from BMI, age and
sex using various Caucasians prediction equations from
the literature.

. Females Males
BF% minus
Mean SD Mean SD
BF% 6" 1.2* 45 -1.8* 3.9
BF% 7° 3.4* 3.9 1.1* 3.4
BF% 16 2.6* 43 0.2 3.7

Values differ from zero (p<0.001). All values differ between females

and males

1) body fat predicted using a Dutch prediction equation (reference 6)

2) body fat predicted using an ‘American’ prediction equation
(reference 7)

3) Caucasians: body fat predicted using a ‘Caucasian’ prediction
equation (reference 16)

The uncorrected bias of the different predicted values
is correlated with level of body fat and with age (Table
3). As body fat percent normally increases with age, the
partial correlations of the biases with BF% (corrected for
age) and with age (corrected for BF%) were also cal-
culated. All (partial) correlation coefficients are tabulated
in Table 3 for females and males, separately. The given
values of correlation coefficients are only for bias from
predicted BF% using a Dutch formula.” The correlation
coefficients of the biases of the other equations did not
differ substantially.

Table 3. Pearson correlation coefficients and partial correlation
coefficients of bias of predicted body fat percent using
a Dutch prediction equation (6) with BF% and age*

Females Males
BF % Age BF % Age
0.45 -0.72 034 -0.61
Controlling for: BF% - -0.87 - -0.79
Controlling for: Age 0.76 - 0.69 -

*: all correlations significant at p<0.001

Fig. 1 shows the bias in 4 different age groups for
males and females separately. Notable is that the bias
strongly decreases with age, indicating that the regres-
sion coefficient for age in the Dutch prediction equation
was too high for the Korean population group.

Stepwise multiple regression analysis was used to test
the age-related increase in body fat in the Korean pop-
ulation. Males and females were analysed together, using
sex as a dummy variable (females=0, males=1). To check
whether the regression lines for males and females had
similar slopes, an interaction term (BMlI+*s€x) was in-
cluded in the stepwise forward regression (p<0.05).
Table 4 shows the coefficients of the regression equation
for each step, including the explained variance (R2) and
the standard error of estimate (SEE). The interaction term
did not enter in the stepwise regression (p=0.887), indi-
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Fig. 1 Bias (mean+2 SE) of predicted body fat percent® from BMI,
age and sex in various age groups.
*BF%: from Ducth equation (6)

Table 4. Stepwise multiple regression with BF% as dependent variable.
BMI" Sex Age

Intercept

2)
Step Mean SE  Mean SE Mean SE  Mean SE R2" SEE
1 - - -89 02 - - 277 0.1 037 50
2 1.327 0019 -123 0.1 - - -0.7 04 075 32
3 1377 0020 -12.1 0.1 -0.040 0005 -0.7 04 076 3.1

1) BMI: body mass index; sex: female=0, male=1; age: in years;
2) R2: explained variance; SEE: standard error of estimate

cating that there is no difference between females and
males in the slope of regression line between BF% and
BML.

Table 4 shows that there is a significant age-related
decrease in body fat in the Korean population (-0.040+
0.005) for any given BMI and sex, which is remarkably
different compared to the age-related increase in body
fat in the Dutch group (0.231£0.01) from which the
prediction equation used in the current study was devel-
0ped6) and in the European reference group.lG) This ex-
plains, at least in part, the age-related bias as shown in
Fig. 1. The (physiological) rather uncommon age-related
decrease in body fat is likely to be an artefact and could
be due to an erroneous (too-low) age factor in the pre-
diction equation used by the INBODY impedance analyser.
The prediction equation incorporated in the INBODY is
not known.

The data on the Korean subjects were combined with
the data on the European subjects.s) Analysis of covari-
ance was performed using “country” as grouping vari-
able, BF% as dependent variable and age and BMI as
covariates. Table 5 shows for females and males se-
parately the parameter estimates. Mean (SE) body fat
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percent in Korean females is 2.4 (0.2) lower (p=0.001)
than that of their European counterparts of the same age
and BMI. In males, the mean (SE) difference in body
fat percent is 1.6 (0.2), which is significant at p<0.001.
The differences between males and females are
statistically significant.

Table 5. Analysis of covariance with body fat percent as dependent
variable and country of origin as grouping variable.

Beta SE t-value p-value 95% CI
Females
Intercept -0.410 0.381 -1.075 0.282 -1.158 0.338
Age -0.013 0.006 -2.316 0021 -0.024 -0.002
BMI 1.331 0.0i8 72.050 0.000 1.295 1.368
Europe 2.400 0.177 13.536 0.000 2.053 2748
Korea” 0
Males
Intercept -19.458 0.782 -24.891 0.000 -20.992 -17.925
Age 0.122 0.009 13.864 0.000 0.105 0.139
BMI” 1.419 0.034 42.262 0000 1353 1.485
Europe 1.550 0.234 6.615 0.000 1.090 2.010

Korea" 0

1) This parameter is set to zero because it is redundant; Age in years,
2) BMI: body mass index

For the same age and BF%, the Korean females have
a slightly lower BMI (0.2 (0.1) kg/m’, p=0.06) than their
European counterparts. Korean males have for the same
age and BF% a 0.2 (0.1) kg/m’ higher BMI than their
European counterparts (p=0.08). The differences between
females and males are not significant (Table 6).

Table 6. Analysis of covariance with body mass index as dependent
variable and country of origin as grouping variable.

Beta SE  t-value p-value 95% CI
Female
Intercept 7.284 0.185 39357 0.000 6922 7.647
Age 0.043 0.003 13.356 0.000 0.037 0.050
BF% 0466 0.006 72.050 0.000 0.454 0479
Europe 0.200 0.108 1.858 0.063 -0.011 0412
Korea” 0
Male
Intercept  16.802 0.204 82.548 0.000 16.403 17.202

Age -0.017 0.005 -3.443 0.001 -0.027 -0.008
BF%” 0.413 0010 42262 0.000 0393 0432
Europe -0.221 0.128 -1.722 0.085 -0.473 0.031
Korea"” 0

1) This parameter is set to zero because it is redundant; Age in years;
2) BF%: body fat percent

If males and females are combined in the ANCOVA
(controlling for sex), Koreans have 1.6+0.1 (p=0.001)
lower body fat percent than Europeans of the same age,
BMI and gender. Their BMI, for the same age, BF%
and gender is 0.3+0.1 kg/m” (p<0.001) lower than Euro-

peans with the same age and body fat percent.

Detailed ANCOVA for the various age groups,
females and males combined, revealed that the differ-
ences in BF% (corrected for age and BMI) and the
differences in BMI (corrected for age and BF%) are
based on the age groups. Table 7 gives the corrected
values. This finding is in accordance with the data in
Fig. 1.

Table 7. Differences in body fat percent (corrected for age, body
mass index and sex) and differences in body mass index
(corrected for age, body fat percent and sex) between
Koreans and European Caucasians in various age groups”™.

Body fat percent Body mass index

Age group Mean SE Mean SE
18-29 years +0.9 0.2 -0.8 0.1
30-39 years 29 0.4 -0.2 0.2
40-49 years -4.7 0.3 +1.3 0.2
50-65 years -5.8 0.3 +1.6 0.2

*p<0.01 different from zero, negative value means lower value in Koreans

DISCUSSION AND CONCLUSIONS

The main limitation of this set of Korean data is the
use of a prediction method rather than a reference
method to assess body fat percent and a lack of proof
of the validity of the prediction method used. The data
show significant differences in the BF%/BMI relation-
ship between Koreans and Europeans. At younger ages,
BF% of Koreans is slightly higher than that of Cauca-
sians, and consequently their BMI for the same amount
of BF% is lower. This is especially the case in females.
The described relationship may be affected by several
factors. Impedance prediction formulas use, in addition
to impedance, weight, height, age and sex. The use of
weight and height in the predicted value probably
explains the rather high correlation between body fat and
BMI and the low SEE of the regression equation (Table
4). It may also (partly) explain the observed age-related
decrease in body fat percent, as age is already used to
predict body fat and the age factor in the prediction
equation used might be too low for the population under
study. However, as in other Asian populations, a low
age-related increase in body fat percent might also be
due to differences in physical activity and eating patterns
between young and old.

As the relationship between BF% and BMI, age and
sex is different in this Korean population compared to
the European population, some additional analyses were
performed.

Body fat percent was predicted using the sex- and
age-specific prediction equations as developed in this
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population (Table 4) for various levels of BMI and age.
In comparison, the European prediction equation was
also used. Table 8 shows that the differences in BF%
in Koreans and Europeans of the same BMI and age
are more extreme in males than in females, and are
prominent mainly at older ages and at lower BMI values.

In addition, body fat percent was calculated for all
subjects assuming they were Caucasians and had a body
mass index of 30 kg/m’ (the current WHO" cut-off point
for obesity). This body fat percent value was then sub-
stituted in the equation as given in Table 4 and the
corresponding BMI values were calculated. The corres-
ponding BMI (+SE) values, which can be seen as the
cut-off value for obesity comparable with Caucasians,
were 29.4+0.03 kg/m” and 30.8+0.07 kg/m” for females
and males, respectively. Both values differ (statistically)
from 30 kg/m2 (p<0.001). In the various age groups the

Table 8. Predicted body fat percent at given body mass index and
age in Koreans and in Europeans.

BMI? Age Males Females

(kgi) (Vears) Koreans” Europeans’ difference Koreans’ Europeans’ difference
20 25 137 137 0.0 26.7 25.6 L1
25 25 20.6 20.1 0.5 33.6 320 1.6
30 25 275 265 1.0 40.5 384 2.1
35 25 344 329 1.5 474 44.8 26
20 35 133 15.5 22 26.7 274 0.7
25 35 202 218 -1.6 33.6 337 0.1
30 35 27.1 282 -1.1 40.5 40.1 04
35 35 34.0 346 0.6 474 46.5 09
20 45 129 172 43 26.7 29.1 24
25 45 19.8 236 3.8 335 355 20
30 45 26.7 300 3.3 404 419 -1.5
35 45 336 36.4 2.8 473 483 -1.0
20 55 12.5 190 -6.5 26.6 309 43
25 55 194 254 -6.0 33.5 313 3.8
30 55 263 31.8 5.5 404 437 33
35 55 332 38.2 -5.0 473 50.1 28

1) BML body mass index: sex: females=0, males=1
2) formula: 1.377xBMI-12.1xsex-0.04xage-0.7
3) formula: BF%=1.278xBMI-11.9xsex+0.177 xage-4.4

Table 9. Calculated BMI cut-off points in various age groups®
BMI kg/m~ cut-off(SE)

Age group

Females Males
(years) Cut-off n Cut-off
18-30 1782 285 (0.01) 357 289  (0.03)
30-40 252 305 (0.03) 183 30.7 (0.03)
40-50 198  32.1 (0.03) 122 323 (0.04)
50+ 171 340 (0.06) 135 345  (0.06)

The cut-off values are calculated assuming Koreans have the same body fat
(for age and sex) as Furopeans with a BMI of 30 kg/m’.

cut-off values calculated in this way are given in Table
9 for males and females separately. Both additional ways
of analysis confirm the other analyses in this report
(Table 5, 6, 7).

It is concluded that, assuming that the data on body
fat percent are correct, the relationship between BF% and
BMLI is quite different for Koreans compared to that for
European Caucasians.

For younger Koreans, cut-off values for obesity should
be slightly lower than those for Caucasians whereas for
elder Koreans the cut-off points for obesity should be
higher than those for Caucasians. Unless the validity of
the data on body fat percent is validated in the Korean
populdtion, these results should be interpreted with
caution.

Literature Cited

1) WHO Obesity: Preventing and managing the global epidemic.
Report on a WHO Consultation on Obesity, Geneva, 3-5 June,
1997, WHO/NUT/NCD/98.1, Geneva, 1998

2) Roche AF, Heymsfield SB, Lohman TG. Human Body
Composition. Human Kinetics. Champaign Il, 1996.

3) Lukaski HC. Methods for the assessment of body com-
position: traditional and new. Am J Clin Nutr 46:437-456,
1987

4) Womersley J, Durnin JVGA. A comparison of the skinfold
method with extent of overweight and various weight-height
relationships in the assessment of obesity. Brit J Nutr
38:271-284, 1977

5) Norgan NG, Ferro-Luzzi A. Weight-height indices as estima-
tors of fatness in men. Hum Nutr Clin Nutr 36¢:363-372, 1982

6) Deurenberg P, Weststrate JA, Seidell JC. Body mass index

as a measure of body fatness: age and sex specific prediction

formulas. Brit J Nutr 65:105-114, 1991

Gallagher D, Visser M, Sepulveda D, Pierson RN, Harris T,

Heymsfield SB. How useful is BMI for comparison of body

fatness across age, sex and ethnic groups. Am J Epidemiology

143:228-239, 1996

Vanltallie TB, Yang MU, Heymsfield SB, Funk RC, Boileau

RA. Height-normalized indices of the body’s fat-free mass

7

~

8

=~

and fat mass: potentially useful indicators of nutritional status.
Am J Clin Nutr 52:953-959, 1990

9) Norgan NG. Interpretation of low body mass indices:
Australian Aborigines. Am J Physical Anthropol 94:229-237,
1994

10) Deurenberg P, Deurenberg-Yap M, Wang J, Lin Fu Po,
Schmidt G. The impact of body build on the relationship
between body mass index and body fat percent. Inr J Obesity
23:537-542, 1999

11) Wang J, Thornton JC, Russell M, Burastero S, Heymsfield
SB, Pierson RN. Asians have lower BMI (BMI) but higher
percent body fat than do Whites: comparisons of anthropo-



Hyun-Kyung Moon & 4/. 55

metric measurements. Am J Clin Nutr 60:23-28, 1994

12) Guricci S, Hartriyanti Y, Hautvast JGAJ, Deurenberg P.
Relationship between body fat and body mass index: differ-
ences between Indonesians and Dutch Caucasians. Fur J Clin
Nutr 52:779-783, 1998

13) Deurenberg-Yap M, Schmidt G, Staveren WA, Deurenberg
P. The paradox of low body mass index and high body fat
percent among Chinese, Malays and Indians in Singapore.
Int J Obesity 24:1011-1017, 2000

14) He M, Tan KCB, Li ETS, Kung AWC. Body fat deter-
mination by dual energy X-ray absorptiometry and its relation
to body mass index and waist circumference in Hong Kong
Chinese. Int J Obesity 25:748-752, 2001

15) Swinburn BA, Ley SJ, Carmichael HE, Plank LD. Body size
and composition in Polynesians. Int J Obesity 23:1178-1183,
1999

16) Deurenberg P, Yap M, Staveren van WA. Body mass index
and percent body fat: a meta analysis among different ethnic
groups. Int J Obesity 22:1164-1171, 1998

17) Wagner DR, Heyward VH. Measures of body composition
in blacks and whites: a comparative review. Am J Clin Nutr
71:1392-1402, 2000

18) Deurenberg P, Ge K, Hautvast JGAJ, Wang J. Body mass
index as predictor for body fat: comparison between Chinese
and Dutch adult subjects. Asia Pacific J Clin Nutr 6:102-105,
1997

19) Ko GTC, Tang J, Chan JCN, Wu MMF, Wai HPS, Chen
R. Lower BMI cut-off value to define obesity in Hong Kong
Chinese: an analysis based on body fat assessment by
bioelectrical impedance. Brit J Nutr 85:239-242, 2001

20) Gallagher D, Heymsfield SB, Heo M, Jeb SA, Murgatroyd
PR, Sakamoto Y. Healthy percentage body fat ranges: an
approach for developing guidelines based on body mass
index. Am J Clin Nutr 71:694-701, 2000

21) Ko GTC, Chan JC, Cockram CS, Woo J. Prediction of
hypertension, diabetes, dyslipidaemia or albuminuria using
simple anthropometric indexes in Hong Kong Chinese. Int

J Obes 23:1136-1142, 1999

22) Deurenberg-Yap M, Chew SK, Lin FP, van Staveren WA,
Deurenberg P. Relationships between indices of obesity and
its co-morbidities among Chinese, Malays and Indians in
Singapore. Int J Obesity 25:1554-1562, 2001

23) Deurenberg P. Universal cut-off BMI points for obesity are
not appropriate (invited commentary). Brit J Nutr 85:135-136,
2001

24) Sung RYT, Lau P, Yu CW, Lam PKW, Nelson EAS.

Measurement of body fat using leg to leg bioimpedance. Arch

Dis Child 85:263-267, 2001

Snijder MB, Kuyf BEM, Deurenberg P. The effects of body

build on the validity of predicted body fat from body mass

index and bioelectrical impedance. Ann Nutr Metab 43:277-285,

1999

26) Deurenberg P, Deurenberg-Yap M, Schouten FIM. Validity
of total and segmental impedance measurements for pre-

25

~

diction of body composition across ethnic population groups.
Eur J Clin Nutr 56:214-220 2002
27) Wang J, Deurenberg P. The validity of predicted body
composition in Chinese adults from anthropometry and bio-
electrical impedance in comparison with densitometry. Brit
J Nutr 76:175-182, 1996
28) Siri WE. Body composition from fluid spaces and density:
analysis of methods. In: Techniques for measuring body
composition. (J. Brozek & A. Henschel, Eds), pp.223-244,
National Academy of Sciences. Washington, 1961
Deurenberg P, Andreoli A, Borg P, Kukkonen-Harjula K, de
Lorenzo A, van Marken Lichtenbelt W, Testolin G, Vigano
R, Vollaard N. The validity of predicted body fat percent
from body mass index and from impedance in samples of
five European populations. Eur J Clin Nutr 55:973-979, 2001
30) SPSS/Windows V10.0.0 Chicago, SPSS Publishing, 1999
31) Bland JM, Altman DG. Statistical methods for assessing
agreement between two methods of clinical measurements.
Lancer 1 307-310, 1986

29

g



