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Relationships among Fasting Blood Glucose, Physical Activity, and Dietary Intake
in Female Adolescents:
-Based on the 67" (2014-2016) Korean National Health and Nutrition

Examination Survey (KNHANES)-
In-Kyung Jung - Jung-Hyun Kim'
Dept. of Physical Education, Chung—Ang University, Seoul, Korea

ABSTRACT

This study examined the relationships among fasting blood glucose, anthropometric data, blood
lipid profiles, nutrient intakes, dietary habit, and physical activity in female adolescents. The
6"-7" (2014 to 2016) Korean national health and nutrition examination survey data were analyzed
using the SPSS 25.0 package program. The results showed that 0.3% and 5.9% of female adolescents
were diagnosed with diabetes and pre—diabetes. The pre—diabetic group had a significantly higher
body weight, BMI, waist circumference, and systolic blood pressure than the normal group.
In addition, pre—diabetic group showed a significantly lower intake of energy, carbohydrate,
fiber, and potassium than the normal group. On the other hand, there were no differences in
the frequency of meal intake and eating out, amount of work or leisure—related physical activities,
grasping power, and sedentary time between the two groups. The blood fasting glucose level
was negatively correlated with age, leisure—related total and moderate physical activity, walking,
and right hand grasping power but positively correlated with the body mass index (BMI).
Furthermore, the BMI and leisure—related moderate physical activity affected the fasting blood
glucose in female adolescents. These results suggest that female adolescents should consistently
participate in physical activities and maintain their BMI in the normal range to decrease the
risk of pre—diabetes. Therefore, to prevent diabetes in female adolescents, they should be educated
in how to maintain a healthy body weight and to participate a physical activity program. In
addition, physical education classes should be developed and promoted.
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Table 1. General characteristics of the subjects

Variables Category n(%)
Age (year) 1481 + 1.95Y
Elementary 66(11.5)
Educational Junior high 248(43.3)
status High 238(41.5)
College/University 210 3.7)
Upper 183(31.9)
Economic  Upper—middle 188(32.9)
status Lower—middle 133(23.3)
Lower 67(11.7)
YMean + SD
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B 1Z= AL 5 mg/dL o]d%] Bt 0.3%0] EFEtPon, G
o AL AALFEFHMETs) = 4.0 x TAE A AGARE 5.9%, A2 93. 7%= JeRgth, $-2u
BARME) x 17U A= A F ghe] Il FHES AHHoR FolAE e
o 7] AAEFMETs) = 3.3 x A7) 225 HuEHon, daddis gl 45 FHEol
HE) x 1547 A7) 4 &+ 25%E 1 =& Ao HIEtHKown et al
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A& ol8dte] FHEIER TS F= QIS & Groups Fasting blood glucose
Qi om, FARATE e aclEe] FEAT Normal 538(93.7)
Ul _]’E‘ 0516‘0 g ﬁﬂ"i‘}ﬁ] o= E_}ﬁ]_(-s‘l_gﬂj\q_ Pre—diabetes 34( 5.9)
Diabetes 2(.0.3)
. 23 94 33
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Table 3. Anthropometric data and health-related factors according to the fasting blood glucose in

female adolescents

Fasting blood glucose

Variables Normal (n=538) Pre—diabetes (n=34) Toral (n=572)
Height(cm) 159.70 + 5.68Y 159.34 + 6.58 159.68 £ 5.73
Weight(kg) 53.76 + 40.53 58.78 + 14.47" 54,06 + 10.86
BMI(kg/m?) 21.00 £ 3.51 23.00 + 4857 21.12 £ 3.63
Wiaist circumference(cm) 67.15 = 8.28 73.68 + 40747 69.42 = 8.50
SBP(mmHg) 106.02 + 848 110.09 + 10.48™ 106.27 + 8.65
DBP(mmHg) 66.52 = 7.51 66.32 £ 9.96 66.51 £ 7.67
TC(mg/dL) 165.98 + 28.15 168.79 + 27.61 166.15 + 28.10
TG(mg/dL) 83.49 + 43.70 96.47 + 47.83 84.26 + 44.02
HDL-C(mg/dL) 53.37 + 10.39 51.87 = 8.03 53.28 + 10.26
LDL-C(mg/dL) 97.98 + 2371 94.09 + 25.61 97.76 + 23.77

"Mean + D

BMI; body mass index; SBP; systolic blood pressure, DBP; diastolic blood pressure, TC; total cholesterol, TG;
triglyceride, HDL-C; high density lipoprotein cholesterol, LDL-C; low density lipoprotein cholesterol

p<0.05, p<0.01
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Table 4. Nutritional intake according to the fasting blood glucose in female adolescents

Fasting blood glucose

Variables Normal (n=538) Pre—diabetes (n=34)
Energy(kcal) 1,898.14 £ 690.90" 1,617.41 £ 627.95
CHO(g) 281.27 £ 104.70 24143 £ 94.44
Fat(g) 53.19 +  30.11 4557 = 26.45
Protein(g) 68.17 +  35.06 59.01 £  28.62
Energy intake ratio(%)

CHO 59.99 +  10.20 6123 £ 13.19
Fat 2459 + 803 2443 £ 943
Protein 1430 = 4.0 1432 £+ 353
Fiber(g) 1672 + 881 1317 £ 584
Ca(mg) 43548 + 26848 402.04 = 264.41
P(mg) 969.94 £ 416.30 828.09 + 375.49
Fe(mg) 1400 £ 10.17 1257 = 961
K(mg) 2368.51 + 1,100.63 1,960.65 + 809.39
Vitamin A(ugRE) 601.01 = 844.74 933.41 + 3,061.12
Thiamin(mg) 179 £+ 090 156 + 086
Riboflavin(mg) 1.31 + 0.67 113 £ 0.67
Niacin(mg) 1389 =+ 735 1237 + 685
Vitamin C(mg) 7197 £ 78.22 5546 +  64.13

"Mean + SD
"p<0.05
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Table 5. Dietary habits according to the fasting blood glucose in female adolescents

Fasting blood glucose

Variables Normal (n=538) Pre—diabetes (n=34)
None 63(11.7) 6(17.6)
1~2 times 55(10.2) 6(17.6)
zi?;‘ge“:ywi kbreakfa“ 3~4 times 79(14.7) 8(23.5)
5~7 times 341(63.4) 14(41.2)
2=6.773
None 2(0.4) 1( 2.9
Frequency of lunch 1~2 times 2(0.4) 0( 0.0)
during a week 3~4 times 13( 2.4 2(5.9)
5~7 times 521(96.8) 31091.2)
x2=5.723
None 2(0.4) 0( 0.0)
Frequency of dinner 1~2 times 8( 1.5 2( 5.9
during a week 3~4 times 54(10.0) 4(11.8)
5~7 times 474(88.1) 28(82.4)
x?=3.875
1~3 times/month 7( 1.3 00 0.0)
1~2 times/wk 10( 1.9) 1( 2.9
3~4 times/wk 10( 1.9) 1(2.9
Frequency of eating out  5~6 times/wk 256(47.6) 15(44.1)
1 time/day 174(32.3) 12(35.3)
More than 2 times/day 80(14.9) 5(14.7)

x?=1.063
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Table 6. Physical exercise activities and sedentary time according to the glycosylated hemoglobin
and fasting blood glucose levels in female adolescents

Fasting blood glucose

Variables -
Normal (n=538) Pre—diabetes (n=34)
High intensity 90.81 + 469.61 51.76 + 468.72
Work- ‘ N Moderate intensity 21584 + 524.54 168.82 + 339.60
related physical activity ' 49482 + 567.55 49888 + 510,51
(METS . mm/wk) ranspor‘tatlon . T . . xT .
Total 802.39 + 1,053.41 719.47 + 668.39
. _ High intensity 13887 + 468.72 273.55 + 650.83
Leisure-related physical =y /e e intensity 149.10 + 337.86 82.58 + 196.21
activity .
(METs - min/wk) Walking 669.19 = 759.38 441.13 + 483.85
Total 960.44 + 1,033.10 822.92 + 878.87
_ Right hand 2189 + 4580 2151 £ 5.55
Grasping power
Left hand 2069 £ 4.62 19.89 + 4.64
Sedentary time(min) 658.99 + 174.50 627.35 + 155.53
"Mean + SD
A g o7} B AlAEFF 2fo|E Yol A= £ Bylon, AFFAFE Fof JHEAE Bt
Table 63} 2t} o A AA|SFaFe 49 13 %, oli= ofst o] of7lel #AE AASEFS Hol 3}
A= 9 A7 HAE F A ETF BT GEE” 3, ZHo] E&FE FEIHTGo| Yoy, A WA
FEIFS 2l e ofg Aol Eokon) IE1ke 7}t TGS FEITE otk A ofn|E
frejr)sk Apoli= HolA| gohrt. Bk, o7l Al o} B oAy FEEEe dFy R U S
53 duduATe] 23w 2AgEHe] A Hloy} obgd} Hads g e g AFgk Song et
2 ETE Z9ko) fon|gl xholE HolA] dgko al.(2012)2] FolM= o] FHI G| JFS F
o, $3 e 47, & AAZEFe AN we A G Aoz Yeht B AT Aie} v AE¢S
S HoFdeh, 28-S HolFs oo A9 A oo w3 2 A7 A A TS 28 3
sdato] FaHTATEL tha Ekont f-9F<l b BTG-S G Zlo g Y], A3 Tl ut
o= Ho|A| gigkom AARE gt = IS vE B o} G

% 3l gkobA] MU= Alzko] 10413 oo 1
Eh} Sente} ofd Jadse FAR FAABS

Szl 2 ER LIk AL
(Sigal et al. 2004), T, FrARANAE F272)

AAEso] Frae dishs At Jlvkal oy
3 1=, v]= Physician Health Study®] &3+ 23}
T A 2 R Fo] #AE Bolvkal B

e

a3 Manson et al, 1992). =8k 721291 AlA)2
& sk Qlad Aol H4E7] whel(Houmard
et al. 2004; Evans et al. 2005; Bajpeyi et al. 2009)
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Table 7. Correlation with the fasting blood
glucose, anthropometric data, physical
activity, and nutrient intake

Fasting
blood
glucose
Age -0.180""
Weight -0.012
Height 0.049
BMI 0.087"
Waist circumference 0.069
Work-related total physical activity -0.003
:ZZiI;;related vigorous physical 0,024
:Ztci)ilftyrelated moderate physical 0,069
Work-related walking activity 0.038
j:;s:i; related total physical 0.090"
iisvu;;—related vigorous physical 0.020
Iﬁiéu.refrelated moderate physical 0115
activity
Leisure—related walking activity -0.085"
Right hand grasping power -0.088"
Left and grasping power -0.075
Sedentary time -0.063
Energy intake -0.022
CHO intake 0.004
Protein intake -0.020
Fat -0.047
Calcium -0.023
Phosphorus -0.019
[ron -0.014
Vitamin A 0.050
Thiamin -0.005
Riboflavin -0.035
Niacin -0.016
Vitamin C -0.010

"p<0.05, “"p<0.01

e Z7MA2 B oy EK(Christ-Roberts et al,
2004; OGorman et al, 2006; Wang et al, 2009), 25
Al ZEA o] A o]go] FTtete] dF Al
EE7F SobAA HA Qladle] Rzl $717]
o2 B uESItKDuncan et al, 2003; Goodpaster
et al, 2003; Pruchnic et al, 2004; Kelley & Kelley
2007).
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Table 8. Effects of the BMI and physical activity on the fasting blood glucose level

) Model 1 Model 2
Variables
B t B t

BMI 0.151 3.374™ 0.171 3914

Right hand grasping power -0.132 -2.956"" -0.080 -1.767

Leisure—rel. hysical * -

el:su.re related moderate physica 0,106 2501 0.104 9490

activity

R’ 0.038 0.067

Adjusted K’ 0.032 0.062

F 6.744""" 127557

Model 1: No adjust, Model 2: Age adjusted

"p<0.05, ""p<0.01, """p<0.001
Yok w S FUR o8& oYe oY A RIRUS BFowH FUE FTT By
T S A e Ao YTt ol oMIE AcHHu & Yu 2011), Egh, A&H] A= 7
o] FEIAGES A FEo=E AAIE] HEiAe A Zof AT B 98 TAaATE AR
& ASE FABEL, o7tel Y AT AAEE EuEo}(Verma et al, 2018), Al F=dt3|ox=
ol Bol Fosjor ks RS onlgich Z - AAEe] Ak 58 FHA 308, F 5% ol

B AT A A5 BA o} daglo] AAHA| EE A3 150 o AdstaL, = 23] o]t

= 3EYD 9IS F= Fo=E YeoH, o A 58 =S A8k ek ¢-2uet
= A AT Ao} 22 AS HATHCho 2014). ANN= A e FABKL, thafst v ASS ois)
A0lH2EE o QTS Song ctal 20122] 7] $18) AAVE AAE el mFeglom, F
AP ALFAT FEF Aol A FBE B AR ARBES AFUo] 1508 o] mi
F= AoF UYERGO M, Cho(2014)2] ST A IFT FAAE ARG TS T 75% o AA
ARG} 225 FHUFS Bole ow ek sha, TeFe A7) 29 o ANshES 7
ot ol vlEl A9 A 22 f 328 73 Zstar lek, e fEjvet ot Fadse] AlA
A3 & Z~(hormone-sensitive triglyceride lipase, Sl AAEL uf$ Fe Aoz e HBaek 2015;

HSL)®] 27o] oA dF frelxte] s27) = Kim & Jung 2010) oSS 272 FAlsk7] Sl

opA|aL, Fobxl EF FE|Ate R Qe 5o Me AAEEY] a8 AXATIAL o8 AHE
Frollde] 2= o]go] AAEe] slawl AFHAdol T JEF wSor & Ao yekEn), Wil st
=] wiEe g BuEAri(Jocken et al. 2007). A ST 2x = FHol| JFAEY THE
B3 AL AAIRETe] aEET 74 Y= T F e theFs Z2a3S st H542
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