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Background: The concern about growth hormone, used for treatment of growth hormone deficiency, wasting diseases,
is increasing recently. There is much to be desired about the study for the reference range of insulin-like growth factor-1
(IGF-1) of Korean healthy adults, because there was a lack of studies of IGF-1 level. The authors investigated the
concentration of IGF-1 according to age groups, and its correlation factors in healthy adults in Korea.

Methods: The subjects were 10,681 Korean healthy adults (5,263 females, 5,418 males) aged over 20 years, who visited the
Department of Family Practice and Community Health in a university hospital from March 1998 to December 2003. We
excluded the subjects with DM, liver diseases, renal diseases, thyroid diseases, and cancer. We measured the serum IGF-1,
fasting glucose, lipid profile, serum albumin, protein, waist circumference, hip circumference, and body mass index.

Results: IGF-1 level showed gender difference (184.6 + 86.3 ng/mL for men, 178.6 + 91.8 ng/mL for women) and decreased
significantly with age. Age was the most reliable correlation factor with IGF-1 (R: -0.325 for men, R: -0.463 for women).
After adjusting fot age and weight, IGF-1 showed correlations with total protein, albumin, creatinine, triglycerides, and
HDL cholesterol for men and height, waist circumference, body mass index, waist-hip ratio, systolic blood pressure, total
protein, albumin, creatinine, triglycerides, and HDL cholesterol for women.

Conclusion: IGF-1 concentration decreased with age over 20 years old. It showed the highest correlation with age in both

gender.

Keywords: Insulin-Like Growth Factor-1; Age; Sex

229 2004 79269, 2912008 12 22
“ILALARE: 73R
Tel: 031-219-5306, Fax: 031-217-2418
E-mail: gaksi@ajou.ackr

Korean Journal of Family Medicine
Copyrights © 2009 by The Korean Academy of Family Medicine

Thgolste|x|

et 2ol Ao tiAte]

Ho] AT G714 © 2= 55428 (anabolic action) & L}
A< s a:&oﬂh 378719 A

mA AE| A
Ao ERg HEoh AL R = drh) w9 4
A =oht s ar 29 St A Bol 21X 7)% At
ol,” g At & o) At 5ol 4%

Vol. 30,No. 1Jan 2009 | 15



Hyun Kook Choi, et al: Insulin-like Growth Factor 1 Level and Its Relating Factor in Korean Healthy Adults

FER Fol FAAHP uek 1 A9, A=A 75
o1 g3 B3, H2 Fol wele] glo] HUW AT S}
o TRl go] el A B TS B gk

HoR, 215 gute] ool JTBAL FeiA o
7 QA BEol BaG NPo] B4 o) R B EF &
PN B2 g8 2R 717 ARGl SHT S Aot
28 5wg Yot olelgol o B A1 WA A
She U F i sl

— 2T &-

ol

dev, AT ER2 b o R B i) 71 g
of, A% WFo] 27| Yo HlwF ¢Hg 2l Bu|E Ho)
EAEAF Y AR-1V0] AT 2 EG tAlste] 4%
FEZA9FoUugd udS 5 4T aE o A
of eto] £8 F £/ E Bop et AREER B
Z ¥ o] X Z 3} of| A A A A] E (biochemical marker) 2 ©]-&%
o

1, A5 o4

19984 39 302§ 20039 12¥ 3147} Q] 7| 7F E<F
7371 24 e A% AR AEE BEste] S A
22204 olde) JRlolN B A&AY A A1
sk}l o] T ot
395 Al Qs HFAAE 10,681

=S 5421344785 QA AR A
=9 7l¥ o 3 g-3h= 74

Ay ]ﬂ 712 aspartate aminotransferase (AST) %
alanine aminotransferase (ALT)7} 51 IU/L ©]AFel A}, 32 &4
o] 126 mg/dL O Aol AL} 75 g A TG AR A1 2412
& o] 200 mg/dL ©]AH] 2}, 7HAFA A= E 2 E 0] 030 ulU/
mL 1|9k A 10.00 ulU/mL 2 3}35} 2}, 42 E]24l0] 0.70
ng/dL W|gFO] AL} 1.50 ng/dLE 235k 2}, B2 Aeote|d o]
1.5 mg/dL o] o] At ke Tl HAM 2(+) 0]/ ql AL A2 A

16 | Vvol. 30, No. 1 Jan 2009

& B B, O, HheA] D] HAZ o] = Ao 2T 3
7N ol T of IEAL oF, SHZ0IE, o T2E, EA
T EE, otEy| of, & 27| of, M4 of, FubA| L of, AT =
A obEg B4k g A Sol.
2, AAAS % oAt

AF2 223 (kg) A=, 7= E (m) G2 574
SF AL, A AFHA = AT (kg) /7] (m)" &2 A4FSHAT. 3
2l/g"ol=d vl= FElEd (em)/ R ol=H (cm) 2 A4t
St 32l &5 hi"’s}‘:‘ o RS 5o St
A BsHA SHTAL YFoledle SHA B
OP%HMA7VPEEHNJ-134%§% PEEER"
At} 227 BeT} ol e B B AT B 2 A
(Automatic blood pressure monitor TM—2650A, A&D Company,
Tokyo, Japan) & 0] £-3}o] ©-Z ArebH o] For-S 2439t
A Sl B4 T ANE 8 BAR S 3 8
ALEHE, SHAY, LUEZH2HE, A otE Y, F 2

29908 2459 AL FAAE SRS E
2B S0 H FA YT WU FYLEE Aol
AL o AT AU A A1) B 5

%] © DSL-2800 ACTIVE® kit (Webster, TX, USA)Z o]&-3}o]
immunoradiometric assay (IRMA) %] ©. 2 A| 3§35} %} 11 intra-assay
coefficient of variation= 3.9—7.0% % 1L inter-assay coefficient of

variation-2 3.8—7.4% % T}

3. TAEA

SPSS for Windows 10.0 4] T2 73S o] &5} B
o S Qukd S AN D &A% 4
219 v E 93 SHEE T H % (Independent-Samples
T-test)= o] -831R T ZF AHH v E §J3] ANOVAR £

o?,i o
ol
o

1

L 3ttt 1&gk AR olx)-13ko] T Q AE B AE]7)
£]3]] Pearson’s correlation & partial correlationS ©]-8-31% 0.
EAA 9u|&= §-9]4F P<0.052 51T

23

1. A7 kel 54
AT hare) B4 S
452 17 4434 weh B A2
Qe R AR 19] 7

o2 {9 °P7ﬂ =%e
2} 184.6 ng/mL, %2} 178.6

ns;

Korean ] Fam Med



ng/mLE §SJ51A) ol 7} 91l (P=0001) 5 FARA o]
98 PEste] 7| Soterh BT 3R, AUE B~
8 S A G ol vle) Eskom nYE B
LB ool A fofohA st S © 5 elE
o, AP A%, e/ ol v 5o A AZ4] 5
A gAl A BT 595 kT 1)

2, Q&S AF A-19) AE-AHE vz
g o7t 57148 B IGF- 155
7} 2231 94eH(ZH @7 P<0.001). T, 6ol 70T ] B 2l
R4 A1 R0 Aol BA B 0.2 §ola gk
TR} P=0426, 912} P=0790) (1 1). 2-& A e 42
oA 302} 70e) o] Wi o] W 1Rk AR 1x-19]
5oz §ofat 2ol & 2o] 7] egket 2022} 40thell A 60
o 7 B AEUF A A 18] FEA I ER
ofgt 3ol 7} YATHE 2). 200N = ofAfe] B A&
447 QA 19] S =7 A o gk oL} 40t 6ot 714
2 YA o & SRS R ATH(E ).

Table 1. General characteristics of the subjects.
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Variables Men (n=5,418) Women (n=5,263) p*

Age (y) 452+104 44.3+10.5 <0.001
Body weight (kg) 67.5+9.1 56.3+7.8 <0.001
BMI (kg/m?) 235+28 23.0+3.1 <0.001
Wasit (cm) 84.2+79 73.8+7.9 <0.001
Waist-hip ration 0.9+0.1 0.8+0.1 <0.001
Systolic BP (mmHg) 121.7+16.2 116.0+18.9 <0.001
Diastolic BP (mmHg) 74.7+11.0 71.7+10.8 <0.001
Fasting glucose (mg/dL) 98.4+9.1 95.0+ 8.6 <0.001
Creatinine (mg/dL) 1.1+0.1 0.8+0.1 <0.001
Total cholesterol (mg/dL) 193.1+334 190.5 + 36.1 <0.001
Triglyceride (mg/dL) 148.0+87.9 112.1+£72.0 <0.001
HDL-cholesterol (mg/dL) 48.8+10.9 55.7+12.4 <0.001
LDL-cholesterol (mg/dL) 114.6 £30.5 112.4+31.8 <0.001
IGF-1 (ng/mL) 184.6 +86.3 178.6+91.8 0.001

*P-value using independent t-test. Variables are presented by mean + standard deviation. BMI: body mass index, BP: blood
pressure, HDL: high density lipoprotein, LDL: low density lipoprotein, IGF-1: insulin-like growth factor-1.
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Figure 1. IGF-1 levels according to sex and age group. P for trend < 0.001 according to age group by ANOVA test. The IGF-1
levels of women and men decrease until 70 y old as age increases.

Table 2. IGF-1 concentrations according to sex and age groups.

Men (n=5,418)

Women (n=5,263)

Age group Mean + SD Age group Mean + SD "
4% \U)

20—29 236.5+83.5 20—-29 268.0 £96.5 <0.001
30 -39 209.8+85.9 30 -39 213.5+88.8 0.224
IGE-1 40 — 49 185.5+83.6 40 — 49 171.6 £80.8 <0.001
(ng/mL) 50 — 59 161.7+77.0 50 — 59 138.1+73.5 <0.001
60 — 69 134.9+74.2 60 — 69 112.0£69.2 <0.001
>70 109.5+74.3 >70 92.5+47.5 0.160

*P-value using independent t-test. SD: standard deviation.

Table 3. The prevalence in which IGF-1 level was less than 84 ng/mL according to sex and age group.

Men (n=5,418)

Women (n=5,263)

Age group N (%) Age group N (%)
W 42
20 — 29 (n=267) 5 (1.9%) 20 — 29 (n=348) 3 (0.9%)
30 — 39 (n=1,631) 84 (5.2%) 30 — 39 (n=1,659) 83 (5.0%)
40 — 49 (n=1,771) 55 (8.8%) 40 — 49 (n=1,689) 218 (12.9%)
50 — 59 (n=1,184) 159 (13.4%) 50 — 59 (n=1,083) 271 (25.0%)
60 — 69 (n=508) 133 (26.2%) 60 — 69 (n=437) 169 (38.7%)
>70 (n=57) 22 (38.6%) >70 (n=47) 24 (51.1%)
*P for trend <0.001 P for trend <0.001

*P for trend by Chi-square tests.
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Table 4. Correlation between variables and IGF-1.

b
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Men (n=5,418)

‘Women (n=5,263)

Variables - - - - - -
Age —0.325* —0.463*
Body weight 0.161* 0.134* 0.027" 0.092*
Height 0.165* 0.065* 0.002 0.245* 0.066* 0.033'
BMI 0.091* 0.116* —0.002 —0.097* 0.066* -0.034'
Waist 0.049* 0.117* —0.002 —0.125* 0.100* 0.043"
Hip circumference 0.150* 0.126* 0.008 0.020 0.091* 0.026
Waist-hip ratio —0.049* 0.081* —0.001 -0.191* 0.068* 0.033"
Systolic BP 0.050* 0.030" 0.005 0.176* 0.056* 0.031°
Diastolic BP —0.024 0.042" 0.009 —0.124* 0.046' 0.027
Fasting glucose —0.008 0.042" 0.015 —0.085* 0.041" 0.026
Creatinine 0.110* 0.099* 0.079* 0.032 0.066* 0.061*
Total protein 0.116* 0.089* 0.084* 0.039" 0.031" 0.031"
Albumin 0.188* 0.087* 0.087* 0.129* 0.075* 0.085*
Total cholesterol —0.002 0.047" 0.025 —0.168* 0.022 0.012
Triglyceride 0.036' 0.063* 0.031" —0.105* 0.058* 0.042"
HDL cholesterol —0.080* —0.069* -0.039' 0.026 —0.043' -0.028'
LDL cholesterol 0.006 0.039" 0.023 —0.154* 0.015 0.006

*P-value < 0.001, "P-value < 0.05. R": correlation coefficient before adjusting, by Pearson’s correlation, R’ correlation coeffi-
cient after adjusting age, by partial correlation, R*: correlation coefficient after adjusting age and body weight, by partial

correlation.
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