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Abstract To explore whether dietary nutrient intakes were different in children with different birth
weights and how nutrition status affects growth development from 1 to 10 years old. Methods. The
newborns were divided into three groups according to the 25th and 75th percentile cut points: relative
low birth weight (rLBW), relative adequate birth weight (rABW) and relative high birth weight (rHBW).
We collected the 24-hour dietary recalls, anthropometric measures every year by telephone interviews
from 1 to 10 years old. Results: From birth to 10 years old, the anthropometric measurements including
weight, height and BMI were significantly different (p < 0.05) among the three birth weight groups; the
rHBW group was always with highest and the rLBW group with the lowest mean. Although energy per
kilogram of body weight and the energy nutrient intakes per kilogram of body weight intake decreased
year by year, the protein intake per kilogram of body weight was higher than the recommended dietary
allowance (1.8 g/kg at 10 years old). The results showed that energy and nutrient intakes were not sig-
nificantly different among the three birth weight groups (p > 0.05). In addition, the results found the
higher intakes of energy per kilogram of body weight and the energy related nutrients per kilogram of
body weight, the body weight, height and BMI were lower at the age of 10 years. Conclusions. Although
the birth weight still had influence on body size at 10 years old, this study found that the energy per
kilogram of body weight and energy providing nutrients per kilogram of body weight intakes were im-
portant indicators of growth status for children.
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Table 1. Definition of the relative low, appropriate, and high birth weight groups and the distribution at birth in two cohorts

[T *E%ﬁf&ﬁéﬁ%ﬁ%ﬁl TRESEE ﬁéﬁ%ﬁ@@ *H%ﬁ%tﬂéﬁ%igﬁ !
(< 25" percentile) (25™- 75" percentile) (> 75" percentile)
37 < 2700 g 2700 g-3250 g > 3250 ¢
38 < 2900 g 2900 g-3400 g > 3400 g
39 < 3000 g 3000 g-3500 g > 3500 ¢
40 < 30009 3000 g-3600 g > 3600 g
41 < 3000 g 3000 g-3600 g > 3600 g
42 < 3000 3000 g-3600 g > 3600 g
R oL A 311 69 fif 22 {if
R 93 it 57 {if 53 {if

! Note from “Nationwide singleton birth weight percentiles by gestational agein Taiwan,” by W. S. Hsieh et al., 2006, Acta Paediatr Taiwan,

47(1), 25-33.
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Table 2. The basic family demographic information of the the three birth weight groups
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RBUR 232 (I AR A R SR S R R
G - RESE AL ACH AR iR fE A e EL AL T8
RERHE 2 o tHBW ] 5B 2 ACH R i

rLBW il 5 BRI 71 - rtHBW #HIRBE =

S

iR

o rLBW(n=88) rABW(n=69) rHBW(n=75) {éz} (n=232)
ELAE A TH F
mean £ SD mean + SD mean £ SD mean £ SD
WA
HigaueE (kg)t  2.6+0.22 32402 38+02° 321+047 5284323 ***
HAEBE (cm)! 476+ 1.6° 496+ 1.6° 50.7+1.6°  49.20+2.05 83.619 ***
H4: BMI (kg/md)t 122+ 0.8 13.0+0.8° 146+ 1.1° 1319+ 138  143.389 ***
REBUF e 31+4 30+4 32+4 31+4 2.374
REBRAL
& (cm)  159.0+ 5.5 159.0 + 4.12 161.4+ 4.8 159.8+ 5.0 5.883 **
BaE (kg2 541+ 6.8 547+ 7.3 61.6+11.2 55.8+ 8.4 6.894 **
BMI (kg/m?)?  21.1+2.6° 21.7+3.0° 240+ 3.9 21.9+32 6.396 **
ZoEiisdE (kg)  50.7 + 6.1 50.6 + 5.9° 56.6 + 8.3 526+ 7.4 18.783 ***
Zafi BMI (kg/m?) 201 +2.3° 200+ 2.3 21.7+2.7° 20.6+25 11.822 ***
ZafiRsE e (kg) 135+ 2.9° 14.0+ 3.6 15.8 + 4.6° 14.4+38 8.349 ***
A 33+ 42 33+ 5% 35+5° 34+5 3.376*
AR AL
B (em)  172.3+51 1714+ 6.7 172.2+ 4.8 172.0+55 0.605
B (kg) 70.9+84 69.2+9.4 71.7+9.9 70.7+9.2 1.296
BMI (kg/m?)  23.9+27 236+28 242+31 239+29 0.787
B rLBW (n=88) rABW (n=69) rHBW (n=75) Tota (n=232) P_earson
n (%) n (%) n (%) n (%) Chi-Square
FRETTLAE 20.758 **
{EitRe 17 (19.3%)? 7 (10.1%)? 14 (17.7%)? 38 (16.4%)
AR 21 (23.9%)° 30 (43.5%)° 26 (38.0%)® 77 (33.2%)
FPEERR 16 (18.2%)° 23 (33.3%)* 18 (22.8%)? 57 (24.6%)
Eiitig 34 (38.6%)° 9 (13.0%)° 17 (21.5%)® 60 (25.9%)
FIEERE H WA 13.159 *
4EDT  15(17.0%)° 7 (10.1%)? 11 (14.7%)? 33 (14.2%)
4E-8E  35(39.8%) 47 (68.1%)" 35 (46.7%)? 117 (50.4%)
8Ll 38(43.2%)* 15 (21.7%)" 29 (38.7%)® 82 (35.3%)

LfHBW n=74 - Tota n=231
2r\LBWn=31:rHBWn=22: Total n=122
8% p<0.05 ** p<0.01: *** p<0.001
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Figure 1. The changes in height, weight, and BMI for children over the years (Interpolation method)
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Figure 2. The changes of the Z-scores for height, weight, and BMI for children over the years
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k= FRBAMETRLEARE FRARTHEARS A

Table 3. Distribution of the catch-up and catch-down growth of the children with different birth weight groups

rLBW rABW rHBW = Pearson

n % n % n % n % Chi-Square*

G 26.746 ***
fE& i 38  50.7% @ 41° 63.1% 24°  40.7% 103 51.8%
ERE R 27 36.0% 12®  185% 8  136% 47  23.6%
EETR 10° 133%  12¢ 185%  27°  458% 49  24.6%

a5 25.633 ***
FE e 28° 37.3% 307 46.2% 25  424% 83  4L7%
EREBL 36 480% 10 154%  11° 186% 57 28.6%
R TR 112 147% 25 385% 23 390% 59 29.6%

BMI 23.223 ***
feg i 28 37.3% 322 49.2% 24°  40.7% 84  42.2%
ERE R 312 413%  24° 36.9% 8  136% 63 31L.7%
SR TR 16 21.3% o 138% 27  458% 52  26.1%

1 xxx n< 0,001
2 RR#XFH (abc) RE&AMGIBERFEZE

S EPm: E 02K Z BB NAN-067 2067 M AkiBE: LF02RZyHEMGHERN 067 ARKTH: 2%

0-2 3% Z 5 B IEAKWR E Kb 0.67 %

R FRAREERE 10 REFZ G 2R
Table 4. The differences of the anthropocentric measures for the children with different growth groups
R ERBE LR -
n mean + SD n mean + SD n mean + SD

#eE (kg) 44 328+ 6.6 26 37.8+10.4° 22 35.35+ 7.8 3.203*

5= (cm) 35 142.1+£7.2 34 139.5+4.92 23 142.1+£7.0 1712

BMI 41 165+ 2.7 26 18.6+3.7° 25 175+ 3.4® 3.338*
* p<0.05

PIRR%XFHE (abc) RE&MMG 2R ELR

SEYM: 2% 02K Z 2 HEAAN-067 2067 2M; ARiEE: RFO02R Z 2B miaE XN 067 % Ak TH: L&

0-2 3% Z 5 B IEAKR E Kb 0.67 %

2279 EJH#]59.19 - BEMERRAUE R 144.49 BT
24129 - BT REEAE KEREERBWIET
[+ 1-10 B2 190 T BAER S RE B 2 3R il B s ]

1] 64.51% [ [ 5] 55.46% - fI5E 43 LA 23.16%
22 30.86% - GEE/pffrtk bl (L - SEIEH
syt ERRE =R (pfortrend <0.05) - &EH'H

& 0 R K HL #8855 B (p for trend <
0.05) - Zfie il ERRFEREE LRI TH2E 91.3
keal EF|RFATHGE 52.2 keal 5 A THEEEH
B 299 MEE 189 HATHRENFER 249
22 1.8 9 AT HEENEEAIE 151 g FREE 7.2
g - FEREERBIT L - 2EAEVIEA
B AL 13-14% /4 - BEEEE /3 Thi 16%

ERfIR'E 7 47 LU RE RS I MG 0T A 8 hnev ks ss - Bk e
5 LLBERF R N A TR (BiBRER) -
TEANFIHAREE A - BIZZErLBW ~ rABW
A1 rHBW f 5iE 1 Bk 2 ByE I 7R 860.2
kcal + 807.6 kcal F1 925.0 kcal » 52 10 sk # IR
SEH B4 R 1794.9 keal ~ 1704.4 keal 1 1833.8
kcal - rLBW $#13F44% ('8 H 26.99 1% 62.69
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Table 5. The energy and energy providing nutrient intakes for the children at

1, 3, 6, and 10 years old

o e rLBW rABW rHBW Totdl
wER F
(%)  mean+SD (n) mean = SD (n) mean = SD (n) mean = SD (n)

1 860.2+289.1(84) 807.6+290.7(69) 92503494 (72) 2.536 864.8 + 312.2 (225)
Energy 3 1221.3+304.3% (65) 1162.5+ 295.9°(63) 1334.9+ 326.7°(58) 4.846**  1236.8+314.7(186)
(kcal) 6 1517.5+3259(44) 1419.9+263.1(35) 1539.6+ 344.6 (44) 1.528 1497.6 + 317.9 (123)

10 17949+ 254.3(5) 1704.4+3425(13) 1833.8+203.4(7) 0485 1758.8 + 288.6 (25)

1 988%352°(84) 83.1+208°(69)  90.4%37.5%(72) 3.992* 91.3 + 34.8 (225)
Energy 3 885+229(65  80.1+21.3(63) 845+21.1(58) 2.368 84.4 + 22,0 (186)
(g/kg) 6  781+181°(44) 680:16.7°(35) 668+ 153" (44) 5843+ 713+ 17.4 (123)

10  502+182(5) 53.0+ 13.1 (13) 522+104(7) 0075 52.2+ 13.0 (25)

1 268+103%(84) 257+10.1°(69)  30.4+14.7°(72) 3.083* 27.7+12.0 (225)
Protein 3 417+113°(65) 411+11.1°(63) 468+ 13.7°(58) 4.029* 43.1+12.2 (186)
(@) 6  540+126(44)  50.2+9.1(35) 548+158(44) 1.316 53.2+13.1 (123)

10 626+ 15.9(5) 58.8 + 17.7 (13) 50.7+133(7)  0.098 59.8 + 15.6 (25)

1 3.1+ 1.3(84) 27+1.1(69) 30+16(72) 2156 2.9+ 1.4 (225)
Protein 3 3.0+ 0.9 (65) 2.8+ 0.8 (63) 29+08(58)  1.095 2.9+ 0.8 (186)
(g/kg) 6 2.8+ 0.7° (44) 2.4+ 0.6° (35) 24+07°(44) 4784 25+ 0.7 (123)

10 1.8+ 0.8 (5) 1.8+ 0.6 (13) 1.7+0.3(7) 0.182 1.8+ 0.6 (25)

1 11.9+209(84) 12.9 + 3.0 (69) 123+24(72) 2318 12.3+ 2.8 (225)
Protein%of 3  14.0+25(65) 14.1+ 2.6 (63) 144+23(58)  0.333 14.2 + 2.5 (186)
energy 6  145%21(44) 14.4 + 1.8 (35) 143+20(44) 0081 14.4+ 2.0 (123)

10 14.0+22(5) 13.9+ 1.9 (13) 132+ 2.0 (7) 0.332 13.7+ 1.9(25)

1 207+131°(84) 267+121°(69)  21.1+12.2°(72) 5.150** 22.7 % 12.8 (225)
Fet (9 3 381+154(65  40.0+20.1(63) 429+17.1(58) 1137 40.2 + 17.6 (186)

6  459+151(44)  41.7+9.8(35) 470+ 14.7(44) 1536 451+ 137

10  58.1+9.9(5) 58.3+ 14.2 (13) 61.2+8.8(7) 0.148 59.1 + 11.8 (25)

1 2.3+ 1.5 (84) 2.8+ 1.2%(69) 21+12°(72)  5.123** 2.4+ 1.4 (225)
Fet (g'kg) 3 2.8+ 1.1(65) 27+ 1.4(63) 27+11(58) 0044 2.7+1.2(186)

6 2.4+ 0.8 (44) 2.0+ 0.6° (35) 20+06°(44)  3.193* 2.2+0.7 (123)

10 1.6+ 0.6 (5) 1.8+ 0.6 (13) 1.8+ 05 (7) 0.208 1.8+ 0.5 (25)

1 206+115°(84)  29.6+6.8°(69) 1090+93(72)  23.049*** 232+ 105 (225)
Fat% of 3 285%92(65) 30.2+ 7.9 (63) 206+92(58) 0590 29.4 + 8.8 (186)
energy 6  27.3+52(44) 27.0+ 5.6 (35) 278+6.4(44) 0233 27.4+ 57 (123)

10  295+38(5) 315+ 5.6 (13) 30.7+4.9(7) 0.277 30.9+ 5.0 (25)

1 151.7+49.0°(84) 1164+426°(69) 1628%57.13(72) 16.594***  144.4+ 53.3 (225)
Carbohy- 3  1708+454(65 1629+464(63)  181.2+47.5(58) 2.368 171.4 + 46.7 (186)
drate (g) 6 2184+499(44) 207.1+49.7(35)  221.0+592(44) 0.716 216.1 + 53.3 (123)

10 251.1+38.0(5)  230.3+53.9(13) 2543+447(7) 0679 241.2 + 48.2 (25)

1 17.0+5.7°(84) 12.1 + 4.4° (69) 158+6.2°(72)  15716*** 151+ 59 (225)
Carbohy- 3 124+34(65) 11.1+ 3.2 (63) 114+31(58) 259 11.7 + 3.3 (186)
drate (g/kg) 6  11.3+2.7°(44) 9.9+ 2.7%(35) 9.6+2.7°(44) 4471 10.3+ 2.8 (123)

10 7.0+ 25 (5) 7.2+1.9(13) 72+17(7) 0.021 7.241.9(25)

1 675:+11.9°(84)  57.5+6.3 (69) 67.8+9.3°(72)  26.396***  64.5+10.7 (225)
dcz 2%23’& 3 57.5+02(65) 55.6 + 8.5 (63) 56.1+9.3(58)  0.706 56.4 + 9.0 (186)
eneray 6  58.3%57(44) 58.6 + 6.1 (35) 57.9+7.4(44) 0131 58.2+ 6.5 (123)

10  56.6+4.7(5) 54.7 + 6.3 (13) 56.1+ 4.9 (7) 0.259 55.5+ 5.5 (25)

! *p<0.05- **p<0.01- ***p<0.001 - &l B KW F4 LH I R FH € Bonferroni skt & F80 B R A EN MM EL -
? FRIRXFE (@b Rk s MM st iEE LR
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RIS AT AN A AR B B 0 2 Sl B HI AR AR
RE G WA 1 RZiEREERER 3 RIARHEE
HESHEHP =M M 2HEE SR (p<0.05) -

1 kB 3 sl rHBW G327 25 [ E U =R
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HUEEE E A A I AE T G A H A R
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L AT IR E RN EEEEL - (ABW (AT
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A LB A HA e RE - 1T B S N = W 4
B> rABW ] Fi#E 1 5% E] 10 R kiR E 2 B La
E/NAHMFR (BIBEAER) - BATEHER
B i [FERRICE C E R R G N R 2 IR
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7 2020 A ERA#EE 3900 Y 5 Rl N o
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#H i 2-10 5% BMI Z4{EFF (R 2 15-50 4372 -
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MEREAE R -
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Table 6. Correlations between the energy and energy providing nutrient intakes at 1, 3, 6, and 10 years old and the anthro-
pometric measurements of the children at 10 years old

10 pRHE E 10 %55 10 j5% BMI
FE (y)  Modd 12 Model 23 Model 12 Model 23 Model 12 Model 2°
Energy (kcal) 1 -0.023 -0.006 0.037 0.072 -0.055 -0.043
3 0.152 0.125 0.028 0.046 0.177 0.135
6 0.177 0.174 0.113 0.138 0.161 0.136
10 0.053 0.005 -0.076 0.022 0.088 -0.035
Energy (g/kg) 1 -0.150 -0.061 -0.142 -0.058 -0.133 -0.049
-0.125 -0.085 -0.207 -0.139 -0.062 -0.042
-0.415*** -0.357** -0.344** -0.258* -0.368** -0.331**
10 -0.781*** -0.844*** -0.620** -0.605** -0.683*** -0.791***
Protein (g) 1 0.037 0.039 -0.010 0.010 0.048 0.048
0.093 0.022 0.068 0.007 0.096 0.034
0.196 0.188 0.080 0.087 0.205 0.181
10 0.141 0.100 -0.061 0.006 0.198 0.108
Protein (g/kg) 1 -0.096 -0.023 -0.176 -0.111 -0.042 0.030
-0.209 -0.219* -0.199 -0.194 -0.155 -0.165
-0.308** -0.252* -0.301** -0.233* -0.249* -0.209
10 -0.558** -0.635** -0.522** -0.511* -0.448* -0.567**
Fat (g) 1 0.038 0.068 0.080 0.122 -0.002 0.018
0.238* 0.223* -0.069 -0.070 0.329** 0.304**
0.219 0.211 0.117 0.131 0.206 0.178
10 -0.054 -0.154 -0.176 -0.096 0.021 -0.159
Fat (g/kg) 1 -0.030 0.024 -0.021 0.039 -0.04 0.006
-0.022 0.003 -0.259* -0.217* 0.096 0.107
-0.217 -0.172 -0.217 -0.148 -0.184 -0.160
10 -0.700* ** -0.797*** -0.563** -0.547** -0.604** -0.757%**
Carbohydrate (g) 1 -0.074 -0.055 -0.037 -0.006 -0.080 -0.064
0.003 -0.021 0.072 0.108 -0.033 -0.071
0.082 0.082 0.077 0.102 0.064 0.047
10 0.074 0.058 0.019 0.081 0.062 0.006
Carbohydrat (g/kg) 1 -0.188 -0.085 -0.204 -0.114 -0.147 -0.053
0.303** -0.268* -0.206 -0.121 -0.280** -0.266*
-0.437*** -0.380** -0.332** -0.249* -0.399*** -0.358**
10 -0.721*** -0.746* ** -0.546** -0.532* -0.646** -0.702***

< 0,05, **p < 0.01, ***p < 0.001
2 @aalgR
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Table 7. The energy and protein recommendations per kilogram of body weight with calculated results by dif-

ferent countries

K% N A .
Ern e g fr4: s frA:

BE EME AR BOE MR BOE MR EOE AR BOE MR EOE MR EAOH

(kea) (@ (ked) (9 (kea) (9 (kea) (9 (kea) (9 (kea) (9 (kead) (g
15 911 302 915 287 1039 154 1039 154 826 174 818 182 82 1.05
2% 927 318 860 301 83
3% 872 293 818 292 788 152 776 155 104
4% 835 28 805 277 9.0 150 868 158 97 0.95
5 769 270 707 251 90

65 726 260 702 248

7% - - - - 75.0 143
8 5% - -

9% 649 216 535 1.82

10 552 189 480 159 618 145

69.8 158 662 137 84

704 148 80

66.1 143 620 146 75
71 0.95

577 128 632 140 579 138 67

PELL PSS g

1
2 RHR e TEEmAE (KR100) - BARREEESHHME S LR -

3 Retrieved from National Institute of Health and Nutrition: Overview of Dietary Reference Intakes for  Japanese, 2015

4 Retrieved from Institute of Medicine: Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein,

and Amino Acids, ed 5., 2002.

H > 8-24 (i H KIS g E 4-5 g EHEELR
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HE (p<0.001) ' - #EARHATEA 25Tt
HARRUREZSATRESR  EREEERH
e FCEITHRT - (28 Rt Tt se - Fink
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FolR DB s By & 2 VB EEGH -

At ges L AT 25 L2 bR
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