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Associations of Obesity, Exercise Pattern and Nutrient Intakes in
Korean Americans Living in North Western Parts of USA

Hee-Kyung Ro'
Abstract

This study was conducted to find associations of obesity, exercise pattern and nutrient intakes in Korean American
immigrants residing in North Western parts of USA. The structured survey forms and food frequency questionnaire that
covered 67 food items were used. There was a significant difference in height for subjects by gender and age. However,
the weight of females became heavier with increasing age in contrast to males. There was a great difference in BMI
between the male and female group in the youngest adult group compared to the aging adults. Significant age difference
in exercise pattern was shown. Dietary fiber and sodium intakes were higher in the elderly than young ones in female
group. In the same young adult group Zn intakes was the highest in the male group and the lowest in the female group.
Folate intakes were higher in females than in males. Strong positive correlations among height, weight and BMI were
shown. Zn intake was significantly correlated with weight, height, and exercise pattern in the study. Furthermore, Zn was

correlated with sodium, vitamin B6, folate, vitamin E and cholesterol.
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1. Introduction

Epidemiological studies have clearly identified that
dietary and life style factors are associated with a
greater risk of most leading causes of death such as can-
cer, hypertension, coronary heart disease, cardiovascular
disease and type Il diabetes mellitus.!"*! These chronic
diseases have complicated origins arising from interac-
tions between genetics, age, gender, life styles, environ-
ments and diet. Especially, diet, nutrition, physical
activity, health and disease are related each other.

More than 1.3 million Korean immigrants have lived
in the US since Korean Americans arrived in Hawaii in
1903.51 As the US immigrant population is growing
rapidly, the health status of racial / ethnic minorities
becomes an important public issue.’” Immigration to
host country is usually accompanied by environmental
and life style changes that may markedly increase risk
factors of chronic disease.”! Disease patterns of immi-
grants to the United States are closely resemble those
of home country.
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However, little is known about the health and nutri-
tional status of Korean Americans except that traditional
culture, language and food habits have been maintained.
Some studies indicated that immigrants were more
likely to consume traditional foods at dinner whereas
breakfast and lunch were more likely to be western-
ized.[! Dietary acculturation can result in healthful and
unhealthful dietary changes.

Since populations frequently develop a disease, look-
ing for factors that tend to be associated with that dis-
ease - such as diet choices, exercise pattern, obesity,
family history is important. Such associations suggest
that when these risk factors are present, the likelihood
of developing the disease is increased. In this study
health related factors such as nutrition, exercise obesity
are examined in Korean Americans. The results of this
study will help solve health related problems of Korean
Americans in the community.

2. Materials and methods

2.1. Subjects and experimental design

Subjects were 277 Korean Americans residing in the
state of Washington, Oregon and California. Subjects
were asked to fill out the structured survey forms or
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interviewed. The survey forms contain demographic
information, data on food habits and health related fac-
tors. Self administered food frequency questionnaire
was devised to find out information on usual food
intake. Sixty seven food items consumed frequently by
immigrants were chosen for the study. Nutrient intake
analysis was done with the CAN program!'” and food
composition tables by USDA.I"! All the survey forms
and food frequency questionnaire were prepared either
in English or Korean. Body mass index(BMI) was cal-
culated from the reported height and weight. Respond-
ents who had a BMI of less than 25 was considered to
be normal. To estimate physical exercise pattern, four
exercise levels determined by intensity were.!!>!%!

D no exercise

@ light exercise

(@ moderate exercise

@ vigorous exercise

2.2. Statistical Analysis

All statistical analyses were performed using SPSS to
compute mean, frequency and standard deviation.
ANOVA, y* test were used to find the statistical signif-
icance.

Pearson's correlation was used to compute correlation
between variables. A probability value of 0.05 was cho-
sen as the level of significance.

3. Results and Discussion

3.1. Anthropometry

The mean heights and weights for subjects by gender
and age are given in Table 1. There was a signigicant
difference in height for subjects by gender and age.
Regardless of gender, age is a significant contributing
factor to determine height in the study. Thus the older
subjects are, the shorter their heights are. However, the
different pattern was shown in the weight of subjects
regarding gender. In females they became heavier with
increasing age in contrast to males.

Table 2 shows body mass index(BMI) of subjects.
Obesity is one of the major risk factors closely associ-
ated with the chronic degenerative diseases and cancer.
Though there are some parameters to measure obesity,
BMI has been known to be correlated with estimates of
body fatness.'¥ Because of its reliability and conven-
ience, BMI is the most widely used height-weight
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Table 1. Anthropometry of subjects
Height (cm)

age (y) sex mean + SD range F
19~29 m 1775+ 63 167.6 ~190.5 64.071
f 162.1+5.6 152.0~175.3 (P<0.01)
30~49 m 1742+ 54 162.6 ~ 184.0
f 1602 +6.0 139.7 ~175.3
50~64 m 172.1 £6.8 162.6 ~191.8
f 157.6+4.1 150.0 ~167.6
> 65 m  169.0 £ 6.1 160.0 ~ 184.0
f 1564 +53 1422 ~165.1
Weight (kg)
age (y) sex mean + SD range F
19~29 m 79.1 =£10.1 61.2 ~99.8 55.4
f 52.0 + 4.1 40.8 ~59.9 (P<0.01)
30~49 m 73170 63.0 ~ 90.0
f 55.0 £ 6.9 435 ~72.0
50~64 m 712+84 612 ~ 943
f 557 £ 7.1 43.1 ~ 74.8
> 65 m 719+ 108 544 ~953
f 588 +7.8 47.0 ~ 83.9

Table 2. BMI of subjects

age (y) sex (number) mean £ SD range
19 ~ 29 m (26) 25.1+2.7 20.4 ~29.8
f (37) 19.8 £ 1.3 16.4 ~ 223
30 ~ 49 m (24) 24.1 £22 20.5 ~ 28.3
f (54) 214 £2.7 17.2 ~ 29.1
50 ~ 64 m (19) 24.0 £2.0 19.7 ~ 282
f (39) 224 £2.8 16.5 ~29.7
> 65 m (28) 252+ 3.6 18.6 ~32.8
f (46) 24.1 £32 19.3 ~ 32.0

index. In this study there was a great difference in BMI
between the male and female group in the youngest
adult group compared to the aging adults.

In female group, age difference was shown with BMI
but this kind of age related pattern was not demon-
strated in males. BMI in males was higher than those
of females' in the same age group. However this ten-
dency was not significant. Actually the young and the
elderly male showed slight overweight by BMI. Range
of BMI in young male was 9.4 which suggested that
there was a great individual variation.

Table 3 shows exercise pattern of subjects. 23,8% of
subjects did not engage in any exercise at all. However,
43.0% of subjects engage in light activity. 59.2% of eld-
erly subjects engage in light activity while no vigorous
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Table 3. Exercise Pattern of subjects by age n(%)
age (y) None Light Exercise = Moderate Exercise ~ Vigorous Exercise Total X2
18 ~29 11(17.5) 19(30.2) 18(28.6) 15(23.8) 63(100.0) 39.781**
30 ~ 49 22(27.8) 32(40.5) 20(25.3) 5(6.3) 79(100.0)
50 ~ 64 21(35.6) 23(39.0) 11(18.6) 4(6.8) 59(100.0)
> 65 12(15.8) 45(59.2) 19(25.0) 0(0) 76(100.0)
Total 66(23.8) 119(43.0) 68(24.5) 24(8.7) 277(100.0)
P<0.01
Table 4. Nutrient intakes by gender and age
Gender
Age (yr) F
male female
Dietary Fiber (g) 18 ~ 29 90 + 2.1 82 + 33 2.267(0.000)
30 ~ 49 10.6 £ 4.6 104 £ 3.2
50 ~ 64 10.6 £ 3.5 10.0 £ 3.1
> 65 104 £ 3.9 113 £ 34
Sodium (mg) 18 ~ 29 4608.5 + 1256.9 3547.0 = 13103 2.629(0.012)
30 ~ 49 4869.7 £ 1861.2 4320.6 £ 1272.4
50 ~ 64 4323.0 £ 1492.8 3634.5 + 1682.7
2 65 4418.1 £ 14484 44258 £ 1192.4
Zn (mg) 18 ~29 151 £ 2.1 98 £ 23 12.562(0.000)
30 ~ 49 134 + 4.1 113 £ 24
50 ~ 64 125 £ 2.6 99 £ 23
> 65 10.6 £ 2.4 100 £ 1.9
Vitamin Bg (mg) 18 ~29 3.1+ 0.6 26+ 1.0 1.609(0.134)
30 ~ 49 3.1 £ 09 3.1 £ 0.8
50 ~ 64 3.1 £ 0.8 3.1 £ 0.8
> 65 3.0+ 1.0 32+ 0.8
Folatee 18 ~29 504.4 + 145.9 503.0 = 210.1 0.806(0.583)
30 ~ 49 536.6 £ 215.2 592.1 £ 178.0
50 ~ 64 570.5 = 197.9 583.2 £ 160.3
2 65 550.9 + 276.7 572.9 = 185.0
Vitamin E (mg) 18 ~29 18.1 + 6.0 16.1 £ 5.9 2.636(0.012)
30 ~ 49 199 £ 115 177 £ 55
50 ~ 64 135 £ 6.5 156 £ 7.3
> 65 129 £ 6.2 149 £ 7.6
Cholesterol (mg) 18 ~29 482.1 + 99.1 326.5 + 105.9 11.254(0.000)
30 ~ 49 462.3 £ 116.1 357.8 £ 127.9
50 ~ 64 348.5 + 156.6 282.4 £ 108.0
> 65 278.6 £ 122.0 253.4 £ 1209

activity at all to the elderly. Thus, significant age dif-
ference in exercise pattern was shown in the study.

3.2. Nutrient intakes

Nutrient intakes by gender and age are shown in
Table 4. Significant differences were shown in dietary
fiber, sodium and Zn. Interestingly dietary fiber intakes

were higher in the elderly subjects than those of
younger subjects in females. This pattern seems to be
related to the practice of diet in young females. Sodium
intakes were the highest in the elderly while lowest in
the young females. It might be possible the elderly
favored traditional food which contributed high fiber
and sodium content. However, this trend was not
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observed in the males. In the same young adult group
Zn intakes was the highest in the male group and the
lowest in the female group. Since male preferred more
animal food consumption than female' it appears that
high consumption of animal food contributed to higher
intakes of Zn in males due to rich source in Zn from
protein rich diets. In the same age group folate intakes
in females were higher compared to males. This trend
was consistant in the study except for the youngest adult
group. Some studies reported that females preferred
vegetable consumption to animal food, compared to
males.”!®! which may reflect high folate intakes in
females. Clearly there are gender differences in food
preference and consumption, which influence nutrient
intakes.

3.3. Results of correlation analyses

Table 5, 6 presented correlations of selected variables
in the subjects. Table 5 showed the stronger positive
association between height and weight. Actually both
height and weight were positively correlated with BMI.
Moreover, weight was positively correlated with Zn

Table 5. Pearson correlation coefficients for height and
selected variables

Selected variables r p

Weight 0.697 <0.05
BMI 0.127 <0.05
Exercise pattern 0.175 <0.05
Zn 0.393 <0.001
Vit.Be -0.025 >0.05
Folate -0.044 >0.05
Vitamin E 0.101 >0.05
Cholesterol 0.378 <0.001

Table 6. Pearson correlation coefficients for weight and
selected variables

Selected variables r p

height 0.697 <0.05
BMI 0.796 <0.001
Exercise 0.075 >0.05
Zn 0317 <0.001
Vit.Bg 0.020 >0.05
Folate -0.036 >0.05
Vitamin E 0.072 >0.05
Cholesterol 0.241 <0.001
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Table 7. Significant (p<0.05) Pearson correlation coefficients
for exercise pattern and selected variables

Selected variables r p
Age -0.187 <0.001
Height 0.175 <0.001
Protein 0.137 <0.05
Zn 0.152 <0.05

Table 8. Significant (p<0.05) Pearson correlation coefficients
for Zn and selected variables

Selected variables r p

Vit A 0.295 <0.01

Vit.B, 0.698 <0.001
Vit.B, 0.667 <0.001
Vit.Be 0.513 <0.01
Niacin 0.756 <0.01
Vit.C 0.191 <0.05
Folate 0.400 <0.05

Vit. E 0.354 <0.01
Cholesterol 0.565 <0.01

intake and cholesterol intake respectively.

However, exercise itself was significantly correlated
with not weight but height and Zn intake (Table 7).

Furthermore, protein intake was also positively cor-
related with exercise in the study. Age was negatively
correlated with age which seemed to be possible from
the physiological point of view. In the study Zn intake
was the only nutrient which was significantly correlated
with weight, height, exercise pattern variables. Further-
more, Zn itself was correlated with sodium, vitamin By,
folate, vitamin E and cholesterol (Table 8).

Among these nutrients cholesterol (r=0.57, p<0.001)
and vitamin By intakes had the strongest positive cor-
relations with Zn.

It might be due to the fact that protein rich diets are
also rich in Zn!""! and cholesterol. Furthermore, body
needs vitamin By for metabolism of protein.

4. Conclusion

In the study, age is a contributing factor to determine
height in both genders. However, weight in the female
is more pronounced than in male which revealed that
female became heavier with increasing age. Thus, there
is a gender difference in weight pattern with age. As for



Associations of Obesity, Exercise Pattern and Nutrient Intakes in Korean Americans Living in... 185

BMI, there is a great individual variation in young male.
Compared to females, male showed high BMI in the
young adult group. Significant age difference in exer-
cise pattern was shown. In terms of nutrient intakes,
there are gender difference in food preference and con-
sumption which reflect differences in nutrient intakes
such as folate and Zn. Nutrition education targeting dif-
ferent age and gender group will be developed and
implemented. Since Zn was significantly correlated
with a lot of different selected variables in the study,
more research will be done to elucidate the role of Zn
from aspects of interaction with different nutrients in the
future study. Also the role of Zn related to exercise will
be identified in order to promote health.

References

[1] Korean national statistical office The annual report on
the cause of death statistics, Available from, 2008,
http:/kosiskr/metadata/main,jsp?survid=19&cw Year=2008

[2] Ministry of Health and Welfare, Korean National
Health and Nutrition Examination Survey Report-
Health Examination, 2005.

[3] P.F. Jacques and K.L. TucKer, “Are dietary patterns
useful for understanding the role of diet in chronic
diseases”, Am. J. Clin. Nutr., Vol. 73, p. 1, 2001.

[4] N. Kretchmer and M. Zimmermann, “Developmen-
talnutrition”, Ally and Bacon, p. 487, 1997.

[5] Chosun Daily News (US Edition) issued in April 18,
2003.

[6] J. Satia-Abouta, R. E. Patterson, and M. L. Neu-
houser, “Dietary acculturation : application to nutri-
tion research and dietetics”, J. Am. Diet. Assoc.,
Vol. 102, p. 1105, 2002.

[7] Potter J. ed World Cancer Research Fund and the

American Institute for cancer Research, Food,
Nutrition and the Prevention of cancer: a Global
Perspective. Washington DC: American Institute for
cancer Research, 1997.

[8] S. K. Lee, J. Sobal, and E. A. Frongillo, “Accultur-
ation and dietary proctice ammg Korean Ameri-
cans”, J. Am Diet Assoc., Vol. 99, p.1084, 1999.

[9] H. K. Ro and C. Georgiou, “Gender and age differ-
ences in dietary behaviors and food consumption
pattern of Korean Americans living in western parts
of USA”, Journal of Food Science and Nutrition,
Vol. 10, No. 2, 179-186, 2005.

[10] The Korean Nutrition Society, CAN-Pro 2.0 (Com-
puter Aided Nutritional Analysis Program for Pro-
fessionals 2.0), 2002.

[11] USDA Nutrition Data Laboratory, www.nal.usda.gov/
fnic/foodcomp

[12] Brown JE Nutrition now. Wardsworth Belmont, CA,
2002.

[13] E. R. Williams and M. A. Culendo, “Nutrition Prin-
ciples issues and applications”, McGraw Hill Book,
Co, New York, 1984.

[14] J. S. Garrow and J. Webster, “Quartelet's index as
a measure of fatness”, Int. J. obes., Vol. 9, p. 147,
1985.

[15] A. F. Roche, R. M. Siervogel, W. C. Chumlea and
P. Webb, “Grading body fatness from limited
anthropometric data”, Am. J. Clin. Nutr., Vol. 34, p.
2831, 1981.

[16] H. K. Ro and K. A. Oh, “Gender and age differ-
ences in the nutritional status of the low income eld-
erly living in Kwangju”, Korean. J. Com. Nutr., Vol.
8, p. 302, 2003.

[17] J. E. Brown, Nutrition through the life cycle,
Wadsw-Worth, Belmont, CA, 2000.

J. Chosun Natural Sci., Vol. 3, No. 3, 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


