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ABSTRACT :OBJECTIVE Analyze the actual status and trend of dietary energy
intake and macronutrient consumption among adult in Guizhou province from 1991 to
2018. METHODS This study utilizes data derived from the longitudinal China Health
and Nutrition Survey conducted between 1991 and 2018 in of Guizhou Province. The
analysis is confined to a subset of 10 187 adult participants who provided full sets of
consecutive three-day, 24-hour dietary recall records across multiple survey waves. The

study undertakes a meticulous examination of the subjects’ dietary energy intake, the
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quantities and proportions of macronutrients consumed, as well as the patterns of change
characterizing these nutritional parameters over the course of the investigation. RESULTS
Between 1991 and 2015, a downward trend was observed in the overall dietary energy
intake and the consumption of macronutrients ( excluding fat) among adults in Guizhou
Province. The energy-providing ratio of carbohydrates exhibited a decreasing pattern,
while that of fat showed an ascending trend. Conversely, the protein intake remained
relatively stable over this period. In 2018, the median daily energy intake for adult
residents was 1819 kcal, with corresponding median intakes of 217. 9 g of carbohydrates,
77 g of fat and 56.2 g of protein. The energy-providing percentages of these
macronutrients were 48. 1% for carbohydrates, 39.1% for fat and 12. 6% for protein.
Significant gender- and age-based disparities were evident in dietary energy and
macronutrient intake in 2018. Males and individuals aged between 18 to 49 years
consistently demonstrated higher energy and macronutrient intake compared to their female
counterparts and those aged 50 years and above. Rural areas recorded higher levels of
energy and carbohydrate intake than urban regions. Moreover, individuals with an
intermediate level of education had higher dietary energy, fat, and protein intake relative
to those with lower or higher educational attainment. Over the course of 1991 to 2018,
there was a gradual increase in the proportion of adult residents in Guizhou Province whose
carbohydrate and protein energy-providing ratios fell below their average recommended
needs, rising by 34% and 39.4%, respectively, from 1991 to 2018. Conversely, the
percentage of individuals with a fat energy-providing ratio below 20% declined
progressively, decreasing from 43.4% to 8% . CONCLUSION Since 1991, there has
been a significant shift in the dietary structure among adults in Guizhou Province,

characterized by increased fat intake and higher energy contribution from fats.

KEY WORDS : energy , marconutriten , nutrition survey , adult

=]

BN F7 T U5 S8 0 ] 5 4R A 2 i Al

Wi b A 2 PR R K LA SRR R SRR IR A B I AR A e, O A G M B
Sl T AR A o i R R R RS SR R A

WO T E R, BRI sh Yk & i
M it WG MR 28 B 0N 2 0 2 LR RS
WU KRR E K T R R R R AR LA
8 LE A1) R ) AT, A T 2 iR AR5 0 IR
7 FVEE, 1 B — R R AR R RE R A
Z 5 T RWE R AR S Ko i i A 90 4 18
PEAE AL G M 2 1Y & S e R i R R A
2 A Y FTE AR AR R et s 2
R T B0 B RS T B R A I HaX —
BEHH RN

SN LT R PG b X, R TR 2 R
N R I, 28 5 K R F 2 Rk 2
JCRRE > 5%, W] BE 2> 3 R £ RE AR B SR
ES UNONVRS A E R RN &R =k S AN
THRAT ot M A Fa B IR 454 28 A Fn 3R
AW SR v [ i FE 5 7 #7457 ( China Health
and Nutrition Survey, CHNS) BA 31 38 /5 TF 57 £ #i% |
SEAT T 1991—2018 4F 5 M 45 I AF Ja RN fE i K

1 X&54H%
1.1 HRMH

HoE ok A v 59 7 s ) e B R S R
e A YN 1) 38 DA g b R R S R A
ZIH 1991—2018 FAETTMH B 2~ 4 FEBEDT —
W, BSCIHFRET 10 U4 RIS ZEZ B
BB AL RE 7k R 2 AN A 4 S B
T T R A T TP B AL R 2 A TR S
2 ANRBIX A, 3k H Y Bk B 1 AN B BUR T A
JEZE 3 M 3 A SRR S R A s, A B A U A B
HLEEHR 20 PP RBEE N REAA: 1% 5 T SR 2 I
TOHEAT R A e R A S a8 R A [ R A P R
AR
ABFFEEELT 1991—2018 4F 18 % K LA A
REVE BT XS 4 . FER) 46 B8 BB T 343 fif
ZE A R LA 0 2 B B e 5% R — D HERR T
Al HE AT 3 S 19 287 A (45 H fEREBEA R <

o



55 5 )

JEBLIT. 55, 1991—2018 4F 5t JH 45 U AFE Je: B JE £2 R 4 B % &

i

[ IR B AR A IR BB AL B 765

il

800 kcal B >6000 kcal) "*" | Al Bf iR B & T A 0 45
THEME BN 2 F (MR AR | RO e SC b 72 B
) DA HESE 3 KN 24 /NEHEE A IC SRS B H
2420 %4, WAEHCT 10 187 A, AN F £ 1991
41091 A, 1993 4 1070 A, 1997 4 1121 A,
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2.2.1 2018 4F 5t 4 BUAE JE IR g i AL B R
REABR B3 2 T 0L, 2018 4F 5% N 4 W4T R
R4 HARE R 1% A4 1819keal, HirP B i T &
PE,18~49 B E T =50 % 4, A i T3, 9
TSSO R BE = TN KDL M R R DL B (P<
0.05),

2018 4 Bt M 44 W AE T R A H B K Ak & 9 45
AR 217.9 g, Ho B & Tt ,18~49 5 4
T =50 24 R TFIT (P<0.05) .

2018 4F 5t JH 44 BUAF Ji R B H RS 7 8 A &2
77.0 g, Bk E Tk, 18~49 B 45T =50 %
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(P<0.05)

2018 45 JH 44 BUAF Ji R B H 8 B8 A i
H56.2 ¢, BT T LM, 18~49 B H T =50
% UL WP SRR BE R T/ 2 B DL R o B L
4 (P<0.05),
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R1 1912018 FHEMEREBRERBER [n(r/ %) ]

FRAE 1991 4¢ 1993 4¢ 1997 4 20004 2004 4F 20064 20094  20114F 20154 2018 4
P51
5 552(50.6) 522(48.8) 576(51.4) 555(51.6) 506(49.6) 491(48.1) 488(49.2) 462(48.7) 491(48.2) 379(45.7)
'8 539(49.4) 548(51.2) 545(48.6) 521(48.4) 515(50.4) 529(51.9) 504(50.8) 486(51.3) 528(51.8) 450(54.3)
A1

18~49 % 742(68.0) 716(66.9) 697(62.2) 638(59.3) 496(48.6) 452(44.3) 415(41.8) 423(44.6) 467(45.8) 335(40.4)
=50 % 349(32.0) 354(33.1) 424(37.8) 438(40.7) 525(51.4) 568(55.7) 577(58.2) 525(55.4) 552(54.2) 494(59.6)

i 380(34.8) 321(30.0) 349(31.1) 322(29.9) 309(30.3) 320(31.4) 295(29.7) 298(31.4) 309(30.3) 278(33.5)

ekt 711(65.2) 749(70.0) 772(68.9) 754(70.1) 712(69.7) 700(68.6) 697(70.3) 650(68.6) 710(69.7) 551(66.5)
AR

NETLLLF 712(65.3) 684(63.9) 678(60.5) 609(56.6) 600(58.8) 574(56.3) 555(56.0) 505(53.3) 439(43.1) 333(40.2)

B 256(23.5) 266(24.9) 287(25.6) 301(28.0) 265(26.0) 270(26.5) 271(27.3) 269(28.4) 331(32.5) 253(30.5)

BRI 123(11.3) 120(11.2) 156(13.9) 166(15.4) 156(15.3) 176(17.3) 166(16.7) 174(18.4) 249(24.4) 243(29.3)
R%

U 516(47.3) 512(47.9) 503(44.9) 478(44.4) 454(44.5) 472(46.3) 435(43.9) 446(47.1) 477(46.8) 415(50.1)
MR 575(52.7) 558(52.2) 618(55.1) 598(55.6) 567(55.5) 548(53.7) 557(56.2) 502(53.0) 542(53.2) 414(49.9)
At 1091(100) 1070(100) 1121(100) 1076(100) 1021(100) 1020(100) 992(100) 948(100) 1019(100) 829(100)
x2 08 EEMNEREERERKEENEEEFESABHEBEANE[M(P25,P75)]
AR i fiE & /keal ARG/ ¢ f&li/e E=0vas
51
% 1956. 4(1542. 1,2450. 8) 229.8(178.8,291.4) 81.0(57.3,111.1) 60.6(47.9,74.6)
k'S 1738.0(1383.5,2184.0) 210.9(160.7,256.6) 73.8(51.3,101.1) 53.6(42.3,65.5)
X g 22.33 16.79 8.53 26. 89
P{H <0.05 <0.05 <0.05 <0. 05
AE I
18~49 % 1909. 0( 1552. 3,2366. 3) 228.7(185.4,285.4) 81.8(56.5,108.9) 60.1(47.7,74.5)
=50 % 1752. 6(1378.2,2239.0) 210.5(161.1,264.4) 73.7(52.5,106.5) 54.0(43.2,66.8)
X g 12.21 11.26 4.51 15.31
P{H <0. 05 <0. 05 <0.05 <0. 05
Wz
T 1758. 8(1419.1,2191.8) 215.2(159.7,262.0) 77.0(54.9,101.1) 56.7(47.9,71.0)
&) 1856. 5(1476. 1,2339. 4) 220.7(174.3,283.8) 76.9(52.7,108.8) 56.2(42.9,68.7)
X g 4.07 4.37 0. 04 1.95
P{H <0.05 <0.05 0.95 0.16
AR FE
INFERRUITF 1752.8(1394.7,2233.2) 212.7(165.6,260.9) 72.2(51.4,101.1) 53.4(42.6,65.4)
wlh 1962.9(1547.1,2349. 4) 222.6(176.1,285.5) 80.9(56.0,110.1) 59.2(46.2,72.4)
mrh %L b 1817.5(1467.4,2283.9) 219.6(167.9,219.6) 80.3(55.6,109.5) 57.8(49.5,73.5)
X {4 8.58 4.62 6.23 16.79
P{H <0.05 0.1 <0.05 <0.05
R
L 1817.0(1492.2,2260. 4) 221.4(178.8,275.8) 74.0(51.3,108.2) 56.6(45.1,71.6)
DR R 1834.0( 1421.9,2344.8) 214.1(160.7,277.7) 79.1(54.8,108.7) 55.7(42.8,68.1)
Xl 0. 04 1.38 1. 11 1.33
P{E 0.85 0.24 0.29 0.25
it 1819. 0( 1459.7,2287.6) 217.9(170.1,276.0) 77.0(53.3,108.2) 56.2(44.6,70.2)

2.2.2 REEEEAEAILEE R 3 AL, SN A1 2009 4E R T 262. 6 keal , 2000 4E F % T
AR FE RBE A PR 1997 4E 1 2004 4F 1 i 272.4 keal, . 1991 4 T [ T 842.8 keal, % 1H
[B] 7} 2 &b, 1991—2018 4F 4k 5 F s #2018 H31.7%.
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2.2.3 mokfkEWmARALEE BHEK3 AT
UL, 1991—2018 4F 5% N 45 BUAE J& R K 4k & 4 $%
AR 2004 4FFl 2018 4E 0% A [0 740, SR 2T
R fash ., 2018 4EmR K AL & P8 A &L H 2009 4F [
ik 17 56 g, bt 2000 4EREAK T 107. 1 g, bk 1991 4ERE
KT 201 g, 1991 4E—2000 4F (B8 21. 1% ) F %
FEEE B b BB, & T 2009—2000 4F (R OBR
17.2% ) F1 2009—2018 4F ( [ E 20.4%)

2.2.4 fRWiEARAEESE BE3 AW,
1991—2018 4F 5t M 44 WA & R F- 34 45 H g 7 $%
AEBR 1993 42009 4 M 2018 4EBg A I 8 2
Gh,ERE BT, 2018 4F EL 2009 AE BN T

6.6 g, kb 2000 4EHE AN T 9.5 g, b 1991 4FEHEhn T
17 g, 1991—2000 4F (34 1§ 12. 5% ) ¥4 Jn & &£ /&
F 2000—2009 4F (4 1iF 4. 3% ) Fl 2009—2018 4F
(M1 8. 6%) .

2.2.5 EHBBARSBESE BRI, 5
INAE AR e REE B A & BR 2011—2018 4F %
i ETF 2.6 g 4, 1991—2018 AF He Ak 5 F [ 3,
2018 42K A i A & 5 2009,2000 F1 1991 4F 4
Fo o B T 4.7 .6.3 F122.3 g, Hirfr 1991 4F—
2000 4F T RERRE (FEIE 20.1%) W W, & T
2000—2009 4F ([ 18 5.9%) F 2009—2018 4F
(KR 7.7%) o

R3 191—2018 FEMNEREERSHERKEREEEFRZTEANE (M)

eI JOEFRE 1991 45 1993 4 1997 4 2000 4 2004 4E 2006 4F 2009 4F 2011 4F 20154 20184 Z{H P&
e /keal 2661.8 2552.7 2663.1 2291.4 2436.1 2371.8 2081.6 1848.2 1835.0 1819.0 -39.44 <0.05
EHF/ g 78.5 76.0 73.5 62.5 64.7 61.7 60.9 53.6 55.8 56.2 -23.97 <0.05
HE Wi /g 60.0 59.3 66.5 67.5 70.6 71.2 70.4 72.3 78.0 77.0 13.82 <0.05

WKL S Y /g 418.9 411.2  409.3 330.6 357.3

325.0 273.9 234.5 211.2  217.9

-40.27 <0.05

23 REEFEHELRTUBERERS DRIs B
2%

2.3.1 RAKMLEYHLRELL 2018 4F 5t 4 B4R
JE& BB K AL W B2 B RE L L 48. 1%, 55 |
L R K AL G AL BE Lo 7 HE AF Y BT 50% ~
65% 1) L9l 22 R TCGe 124 L (P=0.98) 3kl J&
R KL W HLEE L AE 50% ~ 65% Y Ml T
AT W B DL b SCAR R B A R LB v T R
RN T DU SCAR R B ) N BE , HL 22 IR 35 S it
HE X (F4), 1991—2018 4E R K L4 W it fig
Lo A BIAE A BT il 3l SRS 5 ke 5, 2018
AEAIER 1991 AERR K AL G L BE L R % T 15. 2%
(K 1),2018 4ERk KL G P HERE LLAIR T 50% 19N
REE T 1991 4E(F5),

2.3.2 JRAGMLAELL 2018 4 5% N 4 B4R Ja R g
1 42 Ak 1 RE B L) R 39. 1%, B o Pk R i g
5 AL B8 LU A #4730 B (20% ~ 30% ) PN AY L i) 22
SHGE I E X (P=0.97), 3 g K AP oig byt
A LU #fE 72 70 N Y L = TR A (P <0.05)
(£ 4), 1991—2018 4 i i fiL AE b a1k 2 B
ETFE 1991 4F (23%) T+ 16. 1% , £E 2018
AEINE] 39. 1%, A 2006 4FF b5, B D5 At g L 7E 5
SER) 5 fE A TP L T AMDR B FR{E (30%)
(1), 2018 4F g i it 66 b i 30% 19 A B =
T 1991 4E (£ 5)

2.3.3 EAEMAEEL 2018 4F F N & WA FE R
mE AR RE I LB 12. 6%, 55 LR E IR
A L AE LU 7E EAR ~ RNT 4 HE 1) 22 % K 4e 3%

B (P=0.08),18~49 % J& & (1 At g e 18
EAR ~RNI #0055 T 50 % L FAE#S 40, w1 b )
P b SCAR R B B RE H B T RN SE R DL
ANBEHEBEYHESEIT¥E L (£ 4), 1991—
2018 48 [ UL AR L B AT BT ik Bl B R A R 4
FRTE 10% ~ 13% , Ho v 2015 1 2018 4F He i, >
12.6% (& 1), 2018 4F 2 1 Bt 68 lL ik T EAR
FNEE EL e F 1991 4 (K 5) .

100 -

90 +
80 -
70
2 60'7—.—\/\‘\\/‘.
g 50 -
#H 401 PO mmmeeee 23
30} R S
20 e
10 A  — A e A e Y N— R heeeessssnenens A
0 1 1 1 1 1 1 1 1 ]
1991 1993 1997 2000 2004 2006 2009 2011 2015 2018
FE4y
- AR e BT —— BOKWEY
B1 191—2018 FREMEREREREE
EFEMettThER
3 itig

1991—2018 4% 5t M 4 1 4F J& B A i 2 45 1
BT BENRA RS SRR BRI K Ak
B W E A T B B AE 0 B A A
fl LG DU S 2 R, X — A S A E K — 2

2018 4F, 53 N4 B4R J| R & HF Y g B
i 3 A BN 1819 keal , W& AR T4 F F # K
(2007. 2 keal ) ' FEAR G AR50 BE 5 1R Bl K F
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x4 208 FEFMNARDAOBERFEFERSOEREEEREHELSHEEELRE %
s A TEERE L JIg 107 {1 5E He ek AL & W) B e b
<EAR  EAR~RNI  >RNI <20%  20%~30%  >30% <50%  50%~65% >65%
5]
% 48.0 11.1 40.9 17.2 74.7 53.8 36.9 9.2
s 42. 4 10.9 46.7 17.6 74.7 54.2 36.0 9.8
X {4 2.98 0. 06 0.12
P1{E 0.22 0.97 0.94
ARy
18~49 % 37.3 12.2 50.5 14.9 75. 8 54.9 34.0 11.0
=50 % 50.2 10. 1 39.7 19.0 73.9 53.4 38. 1 8.5
XM 13.45 3.21 2.32
P{H <0.05 0.20 0.31
7
I T 40.7 13.0 46. 4 15.5 79. 1 62.2 32.7 5.0
Vi3] 47.2 10.0 42.8 18.3 72.4 49.9 38.3 11.8
X1y 3.77 5.45 15. 62
P1E 0.15 <0.05 <0.05
AR
NER LT 50.5 10.5 39.0 19.2 73.0 48. 1 42.3 9.6
¥ 41.9 11.5 46. 6 19. 4 73.1 53.4 35.6 11.1
m R R e 40.7 11.1 48.2 12.8 78.6 63.0 29.2 7.8
X i 14.52 5.14 13.31
P{H <0.05 0.27 <0.05
%
W 43.6 10. 4 46.0 18.3 73.5 54.2 35.4 10. 4
R R R 46. 4 11.6 49.9 16. 4 75.9 53.9 37.4 8.7
X 1.39 0. 63 0. 84
P1E 0.50 0.73 0. 66
T EARFH AR RN IEFEHEA
K5 1912018 FENERNEERSOEALEEFEHALSHEERR %
IR EBEAELL 1991 4E 1993 4F 1997 4 2000 4E 2004 4F 2006 4 2009 4E 2011 4F 2015 4F 20184 Zf{i P1H
AR
<EAR 11.0  13.7 17.8 33.5 294 36.9 37.1 53.4 47.4 450 27.81 <0.05
EAR-RNI 6.3 7.4 7.6 11.5 10.2  10.3 9.4 9.2 9.9 11.0
>RNI 82.7 78.9 747 55.0  60.4 52.8 53.5 37.5 42,7  44.0
Rg i
<20% 43.3 453 39.0 29.7 28.5 249 14.3 8.5 3.8 8.0 -32.57 <0.05
20%~30% 31.4 27.2  29.6 26.8 31.0 28.8 33.3 20.9 16.5 17.4
>30% 25.3  27.5 31.4 43.6 40.6 46.3 52.4 70.6 719.7  74.7
KA G
<50% 14.6 12.9 14.9 28.6 23.2 351 38.4 46.2 58.4 54.0 32.43 <0.05
50%~65% 37.2  38.4 39.1 36.0 39.2 37.3 43.2 42,2 353  36.4
>65% 48.2  48.7  46.0 354 37.6 27.7 18.5 1.6 6.3 9.5

T EAR P 2 i RNL HER A &
MRER TR (RIECTHEHEREEEREZS R
At (2023 Ji))) 0L BT F T, I A A A
HEEBARRE TGS B THAAET M
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