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Abstract : Objective Now that China's poverty alleviation has been accomplished and nutritious lunches have
been implemented in the mountainous areas of western Hunan for over a decade, this study aims
to evaluate the nutritional development status of students in this area and the effectiveness of
intervention measures. Methods In 2021 and 2022, students from 9 nine—year consistent schools in
the mountainous areas of western Hunan were selected for measurements such as height, weight, and
skinfold thickness. The students were classified for nutrition assessment by gender and age. Results
After the implementation of nutritious lunches, the average height of graduating junior high school
students was 4.6 cm higher for both boys and girls compared to that of students of various ethnic
groups before the implementation of lunches ten years ago. Compared with the average height of
students nationwide during the same period, boys were 3.7 cm shorter and girls were 2.4 cm shorter.
The emaciation rate among boys decreased from 11.7% to 5.9%, and among girls, it decreased from
17.6% to 6.4%. For boys, the sum of skinfold thickness, BF%, and FMI before the age of 10 showed
a significant increasing trend. The increase in skinfold thickness was more obvious at the age of 9
(p<0.05), then tended to stabilize, and showed a significant increase at the age of 15 (p<0.05); BF%
and FMI increased the fastest at the age of 9, and the difference was statistically significant compared
with the group at the age of 8 (p<0.05); there was a significant decrease after the age of 11. The sum
of skinfold thickness for girls showed an overall upward trend, which was more obvious at the ages
of 10 and 12. There were two growth periods for girls' BF%, namely 7-9 years old and 12-15 years
old, and the increase from 12 to 11 years old was the most obvious (p<0.05). The overall trend of
female FMI and LMI was upward, but FMI showed a significant decrease at the age of 11, and LMI
showed a significant decrease at the age of 13, and the difference was statistically significant (p<0.05).
Conclusion The intervention measure of "nutritious lunches" in rural areas of China has achieved
remarkable results in improving the nutrition of students in the poverty—stricken mountainous areas of
western Hunan.
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1 FRBFESEE 2009 FMPIA B A S S (em) HER

e I Friife PR TR fiigE i DL
7 160 124.0 1231+36 117.9+438 122.1%5.3 1185+8.3 122.5%5.0
8 177 130.0 128.4+4.3 120.8 £ 5.4%% 124.4+38 122.8 + 4.6%% 125.2 +5.3%
9 144 135.4 132.1+4.9 125.4 +5.6%* 1305+7.2 128.5+5.3% 131.1+5.8
10 165 140.2 136.9+5.8 129.4 + 4.6%* 134353 132.8+6.4% 135.6+7.2
11 170 145.3 142.2+5.6 136.6 + 6.4% 137.7+36 135.9 +6.5% 138.6+7.4
12 156 151.9 147.7+6.6 140.8+8.3% 145.8+9.4 143.8+87 146.3£5.6
13 133 159.5 157.3+6.7 146.2 + 8.5 152.2+11.2 150.4 +8.5% 152.9+538
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14 154 165.9 161.3+6.4 153.2 £ 6.8%* 158.6+8.3 156.4 +4.8* 159.1£6.9
15 165 169.8 1656.3+£5.6 158.3+£7.9% 159.4 £7.9% 157.1 £ 5.6%* 161.2 £4.7*
. dHEEEL, *p<0.05, **p<0.01
F2 PEACHES R 2009 FMPT A IIRAA L (em) HEE (xts)
A ko i TR TR i Hil B
7 148 122.5 122.2+£54 116.7 £ 6.3%* 118.8 £5.3* 117.5+£6.2% 119.2£4.3*%
8 153 128.5 126.2+5.6 121.4 £ 4.2%% 123.5+3.8*% 122.4 £6.3* 123.9+5.6%
9 133 134.1 131.3£6.5 125.5+3.9% 126.6 £7.2% 128.6+5.3 130.1+6.3
10 140 140.1 138.8 6.1 131.4 +5.6% 133.3£5.3* 133.3£5.2% 133.6 £6.5%
11 133 146.6 144.1+6.6 136.7 £ 6.3%* 138.7 £ 3.6* 139.1+£10.3 139.1£8.1%
12 128 152.4 149.7+£5.6 142.8£7.2% 144.9+9.4 146.9+£7.5 1453£7.8
13 130 156.3 155.5+5.1 148.4+9.8 150.6+11.2 1475+ 8.2% 151.1£5.8
14 131 158.6 156.7+4.8 1561.4+1.2 1563.5+£8.3 149.8 £ 4.9%* 153.9+6.9
15 134 159.8 157.1+4.6 163.4+11.7 166.3+7.9 150.6 + 5.6%* 165.7+5.6
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(=) (FRISH. HEERERER
FAC RN A BIEA 11.7% F117.6%, BEFEEIEK,
B TR AR RIS SR R R, Hh B AR 70 5 e
SR 12.6%, 10~12 % T Z 7.5%, 13% UG HEAFEETES.9% .

T 7~9 S W E A 15.7%, 10~12 % %35 11.4%, 13% UUE
F%56.4%; HAEBEZPNINZER5.9% FEE 3.9%, LAl RIS
I 3.5% 128 10.1%, E IR B LR TR, &k
IR ETF, Hh11~12% K 159 5o ($3),

F 3 PL ARAFRARASIREL. IR ETER

5 B8

ke
R HEEL HEPEES R IR IHEEL TR A
7 15.0+1.6 11.7% 5.9% 14.9+1.6 17.6% 3.5%
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10 165+1.9 7.9% 5.8% 16.6+2.1 15.4% 3.8%
11 166+ 1.5 7.1% 4.8% 17.1+26 12.6% 8.4%
12 172418 8.3% 4.2% 18.2+2.2 10.2% 10.2%
13 178+1.7 7.5% 2.5% 185+27 7.5% 5.6%
14 18.2+2.0 5.9% 2.9% 195+2.3 6.0% 6.0%
15 19.4+1.7 5.9% 3.9% 20.1+2.38 5.7% 10.1%
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s X BF% M LBM FMI LMI
JE=K JAITE
7 8.1+3.7 6.5+3.0 14.6 £6.1 14.57£3.77 3.44+1.45 19.78 £3.23 2.24+0.83 12.95+1.49
8 9.7+4.6 8.6+5.1 18.3+9.3 16.92+5.87 4.67+2.73 21.44+2.80 2.78+1.53 12.87 +1.35%
9 11.6+6.4 11.2+8.1 22.7+14.2% 19.74 +£9.09* 6.56 + 4.99% 23.49 + 3.60* 3.65+2.65% 13.43+1.38
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10 129+6.6 11.9+8.7 25.331156.5 21.40+9.96 8.10+6.02 26.17 + 3.95% 4.09+2.75 13.70+1.21
11 10.2+5.0 10.8+6.1 21.79+11.6 19.10+7.43 7.32+£4.70 28.69+4.77* 3.52%2.15 13.92+1.58
12 10.5+3.7 10.3£4.9 21.22+7.84 17.55+4.34 7.04£2.93 32.08 £ 5.82%* 3.15+1.09 14.44£1.42
13 9.5+4.1 8.9+4.1 20.05+11.66 16.97£6.55 8.42+5.88 38.51+5.46%* 3.40+251 15.41 £ 1.56%*
14 99+7.1 9.9+55 20.65+14.04 17.34+£7.80 9.31£6.20 41.75£7.62%* 3.56+2.28 15.93+1.91
15 10.3+4.6 10.8+4.6 21.03£8.53* 14.16 £5.04 8.05+3.61 47.58 +6.33%* 2.92+1.30 17.18 £1.84%*
i EHWEEL, *p<0.05, *p<0.01, X= L=k EE + BIF FREEE
5 PRI RIRIZE  (RIFEREARHCE: ()
SR
Fi X BF% FM LBM FMI LMI
WEKAL | W
7 11.5+3.0 9.0£2.9 20.9+6.1 21.23+3.62 4.81+£1.58 17.52+2.23 3.18+0.90 11.63+10.15
8 11.9+£38 9.3+4.1 23.0£15.1 22.61+10.21 5.80£3.66 18.99 £4.31 3.65+2.01 1176 £2.12
9 13.0+£5.0 10.4+5.6 23.9+10.2 23.03+6.24 7.06 +4.47 21.69 % 5.10%* 3.88+1.96 12.24 £1.59
10 145+4.4 11.3+4.4 26.0+10.3* 21.85£6.74 8.31+£4.86 26.15+ 4.17%* 419+2.12 13.38 £ 1.38%*
11 15.1+£3.6 128136 274+6.8 20.86+4.33 8.10+£2.93 27.71+£4.42 3.37+1.18%* 13.27+1.30
12 16.7£5.5 147+6.3 314+11.1% 25.02 £ 7.26%* 11.36 £6.35*% 31.47 £ 4.98%* 4.92 £2.43%* 13.94 +1.56%*
13 18.4+4.38 1569+5.8 35.1£10.9 27.43+7.28 12.82+5.69 32.35 £ 3.86%* 5.25+2.29 13.30 £ 1.08*
14 18.4+5.1 16.3£5.0 34.7+9.1 27.12+5.95 13.39£4.37 34.98 + 3.59% 5.42+1.72 14.16 £ 1.14*
15 20.0+4.9 15.8+4.3 35.7+7.1 26.99 +4.87 13.76 £ 4.29 36.39 % 4.50 5.63+1.81 14.80+1.54
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