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Study of Physical Activities and Nutrient Intakes of Adults with
metabolically healthy obesity and those with metabolically unhealthy
obesity
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Abstract This study divides subjects into people with metabolically healthy obesity and those with metabolically
unhealthy obesity to identify the physical activities and nutrients influencing adults with obesity. Participants in the
sixth Korea National Health and Nutrition Examination Survey conducted from January through December 2013 were
selected as the subjects, and an analysis of complex survey samples was conducted with them. It was found that the
number of days of a flexibility exercise (Odds ratio (OR)=1.18, 95% confidence interval (95% CI)=1.01-1.38), water
intake (OR=1.04, 95% CI=1.01-1.06) and protein intake (OR=1.07, 95% CI=1.02-1.13) for one week were higher in
people with metabolically healthy obesity than in those with metabolically unhealthy obesity, while their fat intake
(OR=0.99, 95% CI=0.98-1.00)and carbohydrate intake (OR=0.98, 95% CI=0.97-0.99) were lower. Based on the results
of this study, it was found that nursing intervention for obesity would need an approach according to the metabolic
condition of obesity.
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GArEoR Az wEk 4T hAHoR BAZ Mg Helo) AALE U Aokt A B A7
Table 1. General characteristics of subjects 3.2 H[Zt {0l ME CHAIY £49| x}0]

(1510 aasel A B4 dz PRl 4und
Variables Category n(%) o -
o 7l 7* Iz} Ao = AR o A7Fs)L nlak
- - ey THETH RTE B el Ao Az v
Female 782(51.8) olo] tirtHor EAZE wnkeld] nlsA g &
Age 20-29 130(3.6) (t=-10.96, p<.001), 5*57] EH(t=-6.91, p<.001), °]¢
(M£SD=46.87+0.50) 30-39 244(16.2) . -
40-49 310020.5) 7] (=471, p<.001), &5 (t=9.17, p<.001),
50-59 333022.1) SAA 9K (t=-8.57, p<.001)2] FX7} EAH R )5}
60-69 288(19.1) Al gigton 1EE ZFY2HE(=11.36, p<.001)> F
over 70 205(13.6) = -
| ARz felapl e Ao Fel Hk oa A
Income(Family) Low 328(21.7) .
Middle 778(51.5) A= AP o2 A% vRielo] thAbA o2 Bx1%)
High 404(26.8) sk wgklel| H|sA &2 & (t=-8.29, p<.001), T=7]
Education back; d  Middle school 548(36.3 < =
lucation backgroun .l € schoo! ( ) aé?:}_(t:_785’ p<001)’ 01%7] aé%}(tz_sgg’ p<001)’ _301
High school 511(33.8) PR — '
3 — 2] 2] B (1=
over college graduates 451(29.9) =4 4 & (t=-6.46, p<.001), & 3] 8(t=-13.43, p<.001)
Occupation Manager or white collar job 327(21.7) o] A= BAAOE F95A wekon nHE A
Service sector or sales person 257(17.0) Eﬂ%(t=13.94, p<.001)% %‘ﬂ];ﬂp_i _'Qrg] ?-5]'74] =0 34\
Agriculture, forestry and fishery 64(4.2) o w
Engineer or machine fabricators 172(11.4) o5 L]'E})\ A [Table 2]
Simple labor 147(9.7)
Unemployed 3.3 Hltll- '|<'Dr%1 0" III'E EHQ‘II‘%QJ Eg
. 543(36.0) . - TS = =
(Include student and housewife) Lol o ArALE o] EALO -
o = = EAL A
Marital status Yes 1339(88.7) HlRke] el e dldAkse] 54 vlas)] B,
No mas) A8, 7 A55E, AEgTE, GEEA A, 9E
Drinking e h DA olgelA BAA0R el Aol sigel a
over one glass per montl 5(53. B
o) AlA o 7 AZ)sk plalele] Ao = o] 3]
Smoking Non-smoker or past-smoker 1159(76.8) AT tAA R 2 w1 e] A9 4ot o]-,
Current smoker 351(23.2) 7 HLQ] —)l\—l—:v‘fi:‘?f% %/g', E'Q’F')I:ZIL:TOI —T'—%O]/}}, Oc:)‘ ookg'—
Body image perception Lankiness 24(1.6) /\] cdxlq_ 05]00]:—;:__‘}_/\]% o]_g_g—]_}i_ m/kol_;(],_‘é_o H]%o] l:_-:_%
Normal 349(23.1) 3
7o s AbA o7 B77)3l njuele] AL-=
Obesity 1137(753) Ao 1’]']5]'/\}\‘:]' EH ]’"1 RN 4 RARcl, ] 1_-/] ST
Recognition of Yes 1034(68.5) SOEH O]}?)L, 7]':FL9/] —)J\—ET{[:%% 7-5]', j'-Q’F‘}ll‘71'_:“1% %‘%o]é},
mafion lelng A QIA5h YHEAE o] g3 = UlgAIE
No 476(31.5) ool w0 o N
H of =L 7
Use of nutrition labeling Yes 509(33.7) €] =& AoR E}”\E}[Table 3]
None 1001(66.3)
Table 2. Comparison of metabolic condition by group
Male Female
. MHO MUHO MHO MUHO
\Variables (@=377) (@=351) ¢ p (0=409) (0=373) ¢ p
M£SD M=SD M=SD M+SD
Waist circumference 89.07+0.53 94.93+£0.41 -10.96 <.001 83.53+0.72 91.31£0.63 -8.29 <.001
Systolic blood pressure 119.69+0.15 127.64+0.89 -6.91 <.001 115.97+1.34 126.54+1.13 -7.85 <.001
Diastolic blood pressure 80.10+0.93 84.49+0.70 -4.71 <.001 74.20+0.88 87.71£0.73 -5.98 <.001
Fasting blood sugar 95.92+0.86 112.98+0.62 9.17 <.001 96.39+2.61 113.25+2.37 -6.46 <.001
HDL-cholesterol 45.91+0.65 38.46+0.53 11.36 <.001 44.15+0.68 32.15+0.45 12.94 <.001
Triglyceride 142.98+15.02 273.23£14.55 -8.57 <.001 100.39+6.79 191.67+6.68 -13.43 <.001

MHO=Metabolically healthy obesity; MUHO=Metabolically unhealthy obesity; HDL=High density lipoprotein
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Table 3. Comparison of subject’s characteristics by

obesity type

(N=1510)
HMO HUMO
Variables Category
n(%) n(%)
Sex Male 37725.0)  351(23.2) 282
Female 409(27.1)  373(24.7)
Age 20-29 98(6.5) RRL 7959
30-39 152(10.1)  92(6.1)
40-49 171(11.3)  139(9.2)
50-59 166(11.0)  167(11.1)
60-69 1308.6)  158(10.5)
over 70 69(4.6) 136(9.0)
Income .
(Family) Low 121(8.0)  207(13.7) 33.84
Middle 412(273)  366(24.2)
High 253(16.8)  151(10.0)
Educati . «
baculfgar(‘)?:;l d Middle school 199(132)  349(23.1) 4848
High school 301(19.9)  210(13.9)
over college
eraduates 286(18.9)  165(10.9)
Occupation Manager or
white collar job 214(142) 113(7.5) 1451
Service sector
or sales person 165109)  92(6.1)
Agriculture,
forestry and fishery 28(19) 3624)
Engineer or machine
fabricators 90(6.0) 82(5.4)
Simple labor 79(5.2) 68(4.5)
Unemployed
(Include student 210(13.9)  333(22.1)
and housewife)
Marital
status Yes 662(43.8)  677(44.8) 4.28
No 1248.2)  47(3.1)
Drinking None 366(24.2)  339(225) 743
over one glass
per month 420(27.8)  385(25.5)
Smoking Non-smoker or
past-smoker 632(41.9) 527(349) 3.88
Current smoker 154(10.2)  197(13.0)
Body image :
perception Lankiness 11(0.7) 13(0.9) 8.26
Normal 181(12.0)  168(11.1)
Obesity 594(39.3)  543(36.0)
Recognition of *
nutrifion labeling Yes 590(39.1)  280(18.5) 33.57
No 196(13.0)  444(29.4)
Use of nutrition *
labeling Yes 40026.5) 123(8.1)  39.17
None 386(25.6)  601(39.8)

MHO=Metabolically healthy obesity; MUHO=Metabolically unhealthy obesity;
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Table 4. Logistic regression of physical activity factors by group

(N=1510)
X . Age+Education Age+EducationtIncome
Variables M:SD Unadjusted Age adjusted adjusted adjusted
OR(95% CI) OR(95% CI) OR(95% CI) OR(95% CI)
Strenuous physical activity (hour/week) 1.44£0.16  1.05(0.79-1.40)  1.09(0.82-1.45)  1.09(0.82-1.45) 1.02(0.75-1.39)
Moderate physical activity (hour/week) 1.33£0.15  1.04(0.77-1.39)  1.02(0.75-1.39) 1.02(0.74-1.40) 1.06(0.78-1.45)
Walking (hour/week) 0.95£0.09  0.80(0.60-1.05)  0.83(0.61-1.14)  0.84(0.61-1.16) 0.88(0.65-1.20)
Muscle strength exercise (day/week) 1.92+0.11 1.09(0.91-1.29)  1.09(0.92-1.30) 1.10(0.92-1.31) 1.09(0.91-1.32)
Flexibility exercises (day/week) 3.00£0.13  1.17(1.01-1.35)"  1.20(1.03-1.40)" 1_19(1.02-1.39)‘ 1.18(1.01-1.38)‘
Sedentary time (hour/week) 3.98+0.90  0.99(0.96-1.01)  0.99(0.97-1.02)  0.99(0.97-1.02) 0.99(0.96-1.01)

Reference group=Metabolically unhealthy obesity; M=Mean; SD=Standard deviation; OR=0dds ratio; CI=Confidence Interval; *p<.05

Table 5. Logistic regression of nutrient factors by group

(N=1510)
. | Age+Education Age+Education+Income
Variables MESD Unadjusted Age adjusted adjusted adjusted
OR(95% CI) OR(95% CI) OR(95% CI) OR(95% CI)

Water (cup) 7.50£1.23 1.04(1.01-1.06) 1.04(1.02-1.06) 1.03(1.01-1.06) 1.04(1.01-1.06)
Protein (g) 78.31£1.50 1.02(1.01-1.06) 1.07(1.02-1.12) 1.07(1.02-1.13) 1.07(1.02-1.13)
Fat (g) 48.25+1.48 0.99(0.98-1.01) 0.99(0.98-1.01) 0.98(0.96-0.99) 0.99(0.98-1.00)
Carbohydrate (g) 327.75+4.22 0.99(0.97-1.01) 0.97(0.99-1.01) 0.99(0.97-1.01) 0.98(0.97-0.99)
Crude fiber(g) 8.24+0.21 0.99(0.96-1.02) 0.99(0.96-1.02) 1.00(0.97-1.02) 1.00(0.97-1.02)
Ca (mg) 519.68+11.15 1.00(0.99-1.01) 1.00(0.99-1.01) 1.00(0.99-1.01) 0.99(0.98-1.01)
P (mg) 1180.18+20.32 1.00(0.99-1.01) 1.00(0.99-1.01) 1.01(0.99-1.02) 1.00(0.99-1.01)
Fe (mg) 19.29+0.39 0.99(0.92-1.06) 1.01(0.99-1.07) 1.00(0.99-1.07) 1.00(0.99-1.07)
Na (mg) 4564.15+118.59 1.00(0.98-1.01) 1.00(0.99-1.01) 1.00(0.98-1.01) 1.00(0.99-1.00)
K (mg) 3230.58+59.45 1.00(0.99-1.01) 1.00(0.99-1.01) 1.00(0.99-1.01) 1.00(0.99-1.00)
Vitamin A(ugRE) 794.91+35.00 1.00(0.97-1.02) 1.00(0.98-1.02) 1.00(0.99-1.01) 1.00(0.99-1.01)
Carotene (ug) 3812.75+144.72 1.00(0.99-1.01) 1.00(0.99-1.01) 1.00(0.99-1.01) 1.00(0.98-1.00)
Retinol (ug) 135.47+21.55 1.00(0.99-1.01) 1.00(0.97-1.01) 1.00(0.99-1.01) 1.00(0.99-1.01)
Thiamin(mg) 2.26+0.04 1.01(0.84-1.21) 1.03(0.86-1.23) 1.03(0.85-1.25) 1.05(0.86-1.27)
Riboflavin (mg) 1.47+0.03 1.21(0.88-1.66) 1.15(0.85-1.56) 1.25(0.92-1.70) 1.25(0.92-1.69)
Niacin (mg) 17.55+0.37 0.98(0.96-1.03) 0.98(0.96-1.01) 0.98(0.95-1.01) 0.98(0.95-1.01)
Vitamin C (mg) 103.06+4.26 1.01(0.99-1.02) 1.01(0.99-1.02) 1.00(0.99-1.03) 1.01(0.99-1.01)

Reference group=Metabolically unhealthy obesity; OR=0dds ratio; CI=Confidence Interval; *p<.05
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