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Associations of dietary patterns with physical growth and obesity in school-age children in rural
areas of Jiangsu DAI Yiming, WANG Zheng, DING Jiayun, ZHANG Jiming, GUO lJiangiu, ZHANG
Qinyu, ZHANG Lei, XU Sinan, WU Chunhua, CHANG Xiuli, ZHOU Zhijun (School of Public Health/
Key Laboratory of Public Health Safety of Ministry of Education, Fudan University, Shanghai
200032, China)

Abstract:

[Background] Obesity among school-age children is an increasingly serious problem. Dietary
pattern, as a comprehensive index to measure the dietary intake, is an important factor affecting
childhood obesity.

[Objective] This study is conducted to analyze dietary patterns and explore the associations of
dietary patterns with physical growth and obesity in rural school-age children.

[Methods] A total of 481 children aged 9-10 years in Sheyang Mini Birth Cohort were enrolled.
Dietary information was collected using 24-h dietary recall survey. A factor analysis was
conducted to define dietary patterns, and dietary pattern scores were divided into three groups
by tertiles (T,, T2, Ts; from low to high levels). Anthropometric indicators were measured and
a generalized line model was used to examine the associations between dietary patterns and
body mass index (BMI)-Z scores (a measure of obesity defined by sex- and age- standardized
according to the World Health Organization criteria). Logistic regression models were performed
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to evaluate the association between dietary patterns and children obesity.

[Results] The prevalence rate of obesity was 17.26% in selected school-age children. Five dietary patterns were identified by the factor
analysis, explaining 58.46% of the diet variation, including vegetables and eggs, oil and meat, cereals and oil, fruit and meat, vegetables
and fruit rich in vitamin A patterns, respectively. The intakes of energy and nutrients were significantly different among the T; groups of
the five dietary patterns (P<0.05). The results of generalized line model showed that the children of the cereals and oil pattern T; group
had a lower BMI-Z score compared with the T, group (total, T;:T;, b=-0.44, 95% Cl: -0.74 --0.15), and the associations were also found
in girls (T,: Ty, b=-0.41, 95% Cl; -0.78--0.04; T5: Ty, b=-0.39, 95% ClI: -0.77 - -0.01); the fruit and meat pattern was significantly positively
associated with BMI-Z score (total, b=0.16, 95% CI: 0.01-0.31). The results of logistic regression model showed that the factor score of
vegetables and fruit rich in vitamin A pattern negatively correlated with the risk of obesity (total, OR=0.46, 95% CI: 0.27-0.77, P<0.05;

girls, T,:T;, OR=0.25, 95% CI: 0.06-1.00, P<0.05).

[Conclusion] The prevalence rate of obesity among selected school-age children is high. Contrast to the fruit and meat pattern, the cereals and
oil pattern is detrimental to children’s growth. The vegetables and fruit rich in vitamin A pattern is related to a low prevalence rate of obesity.

Keywords: school-age; child; obesity; dietary pattern; factor analysis
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ERICRIUE, 23T 01cm 50.01kg, FitE
B R FBE2315# (body mass index, BMI), IRIEHH R T
AR LOR9FRE B 3 BMI BT IR R IE, ¥ BMI-Z
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1.5 FitFEHHh

&£ FH EpiData 3.1 R A\ [0]%, K SAS 9.4 #H1TEK
B ERMHE D L SIYEIREEBRIAENR
EREMHS AOZTEM D BRI, KA Wilcoxon #
Ml E AT RIER SIERERE) LEERR T
AANOFREFNDHEETEER , KEARFOW
EITAEIRIBAN 10 KEBYRHITOM, TRENAE
BIEN, RIEKMO KIS 1T 2 Bartlett’s ERFZ 1050
HERTREEF AR, LUEPFIFIER >1. B
HEREREWERRFH, RARKERERRE,
HESKXBYNRAFHE, UEFHEER BNz
BYSEENMEXIZE) 030 MESARF EER
o) WEELZRTE (BYA) V¥, £E5EFAIRX
FREBEIHTRER. B35 AtEEMAT
NREZRBEBEXNPHRFES, BFERHNER
TZESREABSYIMENSER, BFEaRANE
TZESEXBYRENLER, IEFEIEER
NZBAENREEE T ZMEREN. BEAERR

FEPR=Z0MED AR F. &E3DKE, KA
T T Tsy EAFMUEE = DU R A ERESER
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HIREAI T ARRERERAS K FEAHZBNGEESER
ZEANRTEBER, HHITUNDBES . R
X&MEER DT AREREXNEFEL S5
BRI BMI-ZTEDHIXFR, KA T logistic [B])3 1=
AN AREREANETFELS) LEZERRAER
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B h L 238 EF BEE Xk 5 £ Y F AR XS #HIT
THIEANo 10I0IKAE 0=0.05,

2 4
2.1 BE&iE)

F 481 BFIRHR) LEH, B LEAF S5/ 253
(52.60%) #1228 (47.40%), B #& J3118.77 (117.32,
120.64) B, EHHE 835 (17.26%) AERE)LE, AEAF
JLIESIERMN) LZETESINNSH LERAEERITE
B X (P<0.001), FAEMEHT/EH FENET
KIEMITWAREFITHATE, BRED 57 8.94%.
17.67% 1 19.33%, HERIFIAFEMEIZR S1, B LE
S3ERBRY) LETEW SRR, iE5h. BEER. KEFWA.
FEZHIBMI. FEHBKTFHTENSHERILTHR
HTEREX. &L,

&1 BLBERMMXFIRE) L ENESFR

Table 1 Characteristics of 481 school-age children in rural areas

e PAES

&1t (Total)

BER¥) L E (Obese child)  3JEBBREJLE (Non-obese child)

Characteristic Category [M (Pss, Pis) / N (%)] [M (Pas, Pss) /N (%)] [M (Pas, Pss) / N (%)] P

1431 (Sex) 2 (Boy) 253 (52.60) 67 (80.72) 186 (46.73) <0.001
%z (Girl) 228 (47.40) 16 (19.28) 212 (53.27)

F4% /B (Age/months) 118.77 (117.32, 120.64)  118.83 (116.99, 121.03) 118.77 (117.32, 120.54) 0.617

WG MR (Passive smoke) 2 (Yes) 227 (47.19) 40 (48.19) 187 (46.98) 0.841
Z (No) 254 (52.81) 43 (51.81) 211 (53.02)

&5/ (h- B ™) [Exercise/ (h-week™)] <3 157 (32.64) 25 (30.12) 132 (33.17) 0.846
3~7 166 (34.51) 29 (34.94) 137 (34.42)
>7 158 (32.85) 29 (34.94) 129 (32.41)

BEBR / (h-d") [Sleep duration/ (h-d™")] <7 15 (3.12) 4 (4.82) 11 (2.76) 0.165
7~9 262 (54.47) 51 (61.45) 211 (53.02)
>9 204 (42.41) 28 (33.73) 176 (44.22)

REFUN /BT (Annual household income/10° yuan) <5 156 (32.43) 27 (32.53) 129 (32.41) 0.984
5~10 166 (34.51) 28 (33.73) 138 (34.67)
>10 159 (33.06) 28 (33.73) 131 (32.91)

3251 BMI/ (kg'm”) [Pre-pregnancy BMI/ (kg:m?)] 21.26 (19.53, 23.50) 22.04 (19.53, 23.73) 21.22 (19.53, 23.73) 0.330

BESHEEMR/E (Maternal education level/years) <9 340 (70.69) 57 (68.67) 283 (71.11) 0.658
>9 141 (29.31) 26 (31.33) 115 (28.89)

413t (Total) 481 (100.00) 83 (17.26) 398 (82.74)

[3E] * : 5/ Wilcoxon BEFICI0 T £ AT,

[Note] *: By Wilcoxon rank sum test or chi-square test.
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K F 53 #7 B9 KMO #2324t 11 8 5 Bartlett’s IKiZ
PHERRPZI I RYSAEEEXYE, EEWMETF
Ao LUFBFEAER >1. FAEBERE s M HERE
F, R TIBAE N 58.46%, RIES HESRINER
AABRA  RRERL. HERE. 2R K
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Table 2 Five dietary patterns and their factor loads of
school-age children in rural areas

SEHA
HEE B/BHm kR =
" BREX n e ORI S
BYER) mE  BEX SES
Vegetables & X X Vegetables
Food class Oil&  Cereals Fruit & o
eggs R & fruit rich
meat & oil meat .
in vitamin A
BMRZR 0.170 -0.127 0.537" -0.060 0.189
Cereals, roots and tubers
EEHERARR
Fruits and vegetables rich 0.028 0.117 0.160 -0.019 0.800°
in vitamin A
H .
E);I\%:};its -0.025 0.069 -0.120 0.660 0.105
H ¥ *
&ﬁfﬁz’;etables 0641" 0118 -0.169 -0.029 0.012
RREGAH
Legumes, pulses, and -0.002 0.103 -0.240 -0.504 0.193
nuts
N =]
g?lzafd . 0.091 0.437° 0.363° -0.039 -0.476
*
ﬁe’; poultry, and fish 0.077 0.534" -0.140  0.335 0.115
b b
|| &2
2%””* 0.169  -0.054 -0.533 -0.039 0.012
ijf 0.568" -0.040 0.106 0.018 0.008
Hih "
6}:}%200(1 -0.046 0.526 0.013 -0.238 0.069
=k
SRR /% 13.89 12.02 11.38 10.99 10.19

Contribution rate/%

UE] * : AT >0.3, NEERANTIEZRTE,

[Note] *: Load factor >0.3 is identified as the dominant variable of a

dietary pattern.

2.3 FAEBEANEESERRBANHLE
Kruskal-Wallis H 103045 R&KREA, sHEREXS
KFAZE)) L ERBANNEENREZERR. BERA. WK
HEYNEREEGRITFEER (P<0.05), HF, B
BHEEARRLERRANEERBAEPUER
=, /91812.3k) ; AR (F{EN1764.2K) 5
AEMEZE (PAIEN1592.8k)) MiERREIX

2, KRALXESEANEEENERUEREK,
13744k, EEHERAGRELESERANER
. BB Sk EMBANER RS, PAESDHIN
79.1. 36.4. 272.4g, M HAERLEERREANER R
FERIBANER(IERS, 7731/983.7. 429g ; BEH
EEXEREREANEGRNERERNEFRERKE, 2
Al7961.1. 29.8g ; KRRELENmMAKKEMBENEF
BRI, 79188.1g. HATBIRAEWRERN DB
G, BANEEENRIMEEERZNERNABRITE
BX (P<0.05) : BB, ESHLEEARRELER
BEXHEEBANEPR(ENRS, /71904.8k ; LE
F, SHEERAXEREANEEBANEPRIMERS, /I
17193k, EEEMZEN D EDTH, sHERIER
A3 MEEERZBAERUBERNNKRSLMEA
BEWNR—H. ERIFNATMEIFRS2, Lth5h, 5T
BRI, ESEERARRLERBRANEERA.
R AERCHE. & HFERETEBAE
HRABERE, ERIFNIFTMEIR S3,
2.4 BERERXS)LEBMI-ZEFSHXR

KA XEMREE, 345, 8. Rk E.
B A, EIRDH. KEFWARMENERFF
ARELMRIEG, ARET . SAEHEXERRE
T AMLE, T4AH) LER BMI-ZIE 5D FE (b=-0.44,
95% Cl : -0.74~-0.15, P<0.05) ; KRN EEEELR
HNEFE/DS5)LENBMI-ZiFS 2 EMHE %X (b=0.16,
95%Cl :0.01~0.31, P<0.05), MR BEDHERLI,
EREHBEEEBREXP, .48 (b=-041, 95%C :
-0.78~-0.04, P<0.05) 51,4 (b=-0.39, 95%CI : -0.77~
-0.01, P<0.05) I ZEBMI-ZIFDIEF 1. 4H, ZEita
BHRE, NEAMABHEXEREXRTFESLS/L
E BMI-ZIFD B XEX (P<0.05), W3R 30
25 EREXS)LERHNXR

M5 T WK, iZEhD . BEEIR 4.
REWN. FEZEBMI E5FEFEDHR BN
RIEG, logistic[BIRBIER L IESEERATRR
LEBSEANERTFESS) L EBBAENKRZ 78
% (OR=0.46, 95%Cl . 0.27~0.77, P<0.05), 7E %349
Bothe, S5ESHERARREERIEN T, AMEM,
TLAS5)LERBNA S ZE R HEX (0R=0.25, 95%CI :
0.06~1.00, P<0.05) RAMEMEBERS) LER
B & £ KRR KB, 3R 4,
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Table 3 Associations between various dietary patterns and BMI-Z

X% [b (95%CN)]

score among school-age children in rural areas [b (95% C/)]

R4 RITMXFRE)  EFEREREXNSEBR A EXRH

%% [OR (95%C/)]

Table 4 Associations between various dietary patterns and the risk
of obesity among school-age children in rural areas [OR (95% C/)]

EEER 25° 25" u%"
Dietary pattern Total Boy Girl
BRRESE
Vegetable & eggs
HFED

Factor score

0.10 (-0.08, 0.29)

0.11 (-0.09, 0.30)

0.07 (-0.07, 0.21)

T 2% (Ref) 2% (Ref) 2% (Ref)
T, 0.04 (-0.25, 0.33) 0.05 (-037, 0.47) -0.04 (-0.44, 0.35)
Ts 0.18 (-0.11, 0.47) 0.29 (-0.15, 0.72) 0.05 (-0.33, 0.43)
P-trend 0.187 0.205 0.768
liEES
Oil & meat
HFED

Factor score

0.11 (-0.07, 0.29)

0.11 (-0.09, 0.30)

0.02 (-0.13, 0.17)

T % (Ref) 2% (Ref) 2% (Ref)
Ta -0.16 (-0.45, 0.14)  -0.30 (-0.73, 0.13) 0.03 (-0.37, 0.42)
Ts -0.004 (-0.30, 0.29) -0.02 (-0.46, 0.42)  0.001 (-0.38, 0.38)
P-trend 0.962 0.912 0.999

AE WX

Cereals & oil
FSEEESa)

Factor score

T £% (Ref) 2% (Ref) 2% (Ref)
T -0.28 (-0.57, 0.01)  -0.19 (-0.63, 0.24)  -0.41 (-0.78, -0.04)
T -0.44 (-0.74, -0.15) * -0.46 (-0.90, -0.03) -0.39 (-0.77, -0.01)
P-trend 0.016 0.037 0.041
KRR
Fruit & meat
iﬁﬁre 0.16 (0.01, 0.31) *  0.17 (0.01, 0.33)  -0.002 (-0.18, 0.17)
T £% (Ref) 2% (Ref) 2% (Ref)
Ta 0.25 (-0.05, 0.54) 0.22 (-0.20, 0.65) 0.21 (-0.19, 0.60)
T 0.16 (-0.13, 0.45)  0.25 (-0.18, 0.68)  0.07 (-0.32, 0.46)
P-trend 0.208 0.233 0.798
BEEHARRE

Vegetable & fruit
rich in vitamin A

EFE5

-0.15 (-0.32, 0.01)

-0.15 (-0.33, 0.03)

-0.10 (-0.25, 0.05)

pEEEN ES 25" a%’
Dietary pattern Total Boy Girl
Vegetable & eggs
HFiEH

Factor score
T
T
Ts
P-trend

Rt lisESES

Oil & meat
HFEH

Factor score

Tl

TZ

T3

P-trend
ABHAEE
Cereals & oil

ESER )

Factor score

Tl

TZ

Ts

P-trend
TKRAIHE

Fruit & meat

ESERES)

Factor score

1.11 (0.86, 1.42)

1

1.02 (0.66, 1.57)

0.97 (0.65, 1.47)
0.927

0.33 (0.07, 1.68)

1

1.12 (0.74, 1.71)

1.12 (0.75, 1.67)
0.353

0.96 (0.65, 1.43)

1

1.14 (0.75, 1.73)

0.79 (0.52, 1.22)
0.398

0.94 (0.54, 1.62)

0.99 (0.70, 1.40)

1

1.49 (0.75, 2.95)

1.16 (0.56, 2.42)
0.658

0.16 (0.01, 2.25)

1

1.85 (0.92, 3.73)

1.01 (0.49, 2.08)
0.991

0.99 (0.68, 1.44)

1

1.49 (0.76, 2.93)

0.70 (0.33, 1.47)
0.391

1.43 (0.98, 2.08)

1.23 (0.85, 1.79)

1

0.60 (0.15, 2.41)

0.78 (0.23, 2.70)
0.728

0.63 (0.07, 5.72)

1

1.14 (0.29, 4.51)

1.64 (0.44, 6.13)
0.451

1.00 (0.50, 2.01)

1

0.92 (0.25, 3.36)

0.86 (0.24, 3.07)
0.816

0.66 (0.23, 1.90)

T 1 1 1

T, 1.06 (0.70, 1.59) 1.51 (0.74, 3.08) 0.72 (0.20, 2.61)

T 0.99 (0.65, 1.50) 1.77 (0.87, 3.61) 0.67 (0.18, 2.50)

P-trend 0.933 0.106 0.553
ERHARRE

Vegetable & fruit
rich in vitamin A
PSEEESs)

Factor score

0.46 (0.27, 0.77) *

0.81 (0.49, 1.34)

0.27 (0.11, 0.68)

T 1 1 1
Ta 0.80 (0.49, 1.30) 0.97 (0.47, 1.98) 0.25 (0.06, 1.00) "
Ts 0.85 (0.52, 1.39) 0.91 (0.45, 1.87) 0.32 (0.08, 1.26)
P-trend 0.095 0.800 0.057

0.03 (-0.16, 0.23)  0.05 (-0.16, 0.26)  -0.005 (-0.14, 0.13)

Factor score

T 5% (Ref) 5% (Ref) 2% (Ref)

Ta 0.05 (-0.24, 0.34) 0.12 (-0.32, 0.56)  -0.02 (-0.41, 0.37)
Ts 0.14 (-0.15, 0.44) 0.27 (-0.17, 0.71) 0.01 (-0.38, 0.39)
P-trend 0.266 0.231 0.968

[F]a: BEUHN MR F0. eI, iTehd A, BERDH. RE
FRAN BEZEF BV AFED. BFFEI5ENRED ;b !
REEV AN N EHS . AEEHIRAR. IEEh) 4E. BEER 4B, KEEFUN.
EZ2H1BMI. B FI899 5 * & P<0.056

[Note] a: Adjusted by sex, age, passive smoking, exercise, sleep situation,

annual household income, pre-pregnancy BMI, factor score, and
factor score-sex interaction; b: Adjusted by age, passive smoking,
exercise, sleep situation, annual household income, pre-pregnancy
BMI, and factor score. *: P<0.05.

[E] o BN MR Fie. WM. Enhr4H. EERD A, REE
FIRA. BEZFIBMI. AFED. BFRISMANRED ; b :
RRNNFES . BRI, IBoh4H. RO A, REEFWA.
FEHI BMI. BFFH ; * 1 P<0.05

[Note] a: Adjusted by sex, age, passive smoking, exercise, sleep situation,

annual household income, pre-pregnancy BMI, factor score,
and factor score-gender interaction; b: Adjusted by age, passive
smoking, exercise, sleep situation, annual household income, pre-
pregnancy BMI, and factor score. *: P<0.05.

3 e

IR A R B EARIEFRILER - FiE -BmI
SEERITERAE, LEREMERN 17.26%. BH
RRAZFRAMK) [ EOERM L ERRE™, M
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RARMX A TAICE RS, L5 ERBIZEERTIR
Ko LtbSh, ZARABFNFR S X BHEKFREE
HEESHEMAEERENER"Y,, AHARELZH
BENERHEREZES, 5 zhangE " T TAZ R
RER—H, X—MANERTUREEELENEES
RER. BEERGX™, @AM, MINEXT S ExE
BIERNXE, FPRBRA %

KERFAER 24 h EREIFEZE AN AT 2ER
BERRHIEMAMEREN, KM ZMXFEE)L
BMEREXNFELIFAE N M | BESL. HER
K AEMELE KRRAL EBHERAGRE H
R, HIERES AE HIEERMREREINN) LEXTH
FEEXBYNEBANREZ, NEBYHIRENESHKL
BYERE, X—EREHEERERSEF AT
HRFHNEAMAEERSERER—K, zhen EF P
NHPERRESEFRAEHESITNERER, WA
BRAFHNZF @ AL REF|YNEN, 1
EINTI)LESLDENREBSmKEEMIEN. It
b, AIARFPRIMAKRRALERRA) LENGE
2. B KEEYEBANERE, MEBREBAE
Be, ki, ESEEEARRELERSERANILEM
BT RBNEENREFREZE IS, X—EREN
S5ZRIRNE @ HRPRIYERERERS zhen & 2
ARPIERERRENAELEDL,

"X &ML ARBELER LN AEMERERIRE
A5/ I EBFRERHRENEX, MKRALEBERRERE
RAFERE)LEBMI ZIEMEX, XKRIBEHEE
BRANE I EELFHRaEm) L ENERRREK,
MAEXNYERKRREEREXIRETELZNEL
R, BINEF T LENAEEE R, Magriplis & 2 ByHf
REBRENEHNEREAEGN TFERE) L ENRE
BEK, ZMRERS 22— AR logistic [B]YF1E
BEARER . E8HERALRREERERN)LE
BIBERE & £ XK, LEFR Wb, —IZREHAY
KEHTEA AR, aMDERRSEEEREXNFR
A1) LERAEEMPNRER >, SKMRTUESH
SRALFERESRAMNER— o, LuFELD 3
2010202 FEEFRSRERAENHFERAELERE
MEEERANNALEREL) LBERRALEXES,
Dalrymple FE X 7£3 % ) |IZEF A BN I ERAERRN
FHERENS)  ERSMNEBHXEFEEX, 256
R HIEEREERERXNDESTER AT ZED,

BAREARITFEN, XAESHANABERSE
W EREA X, ERARER BIRTFIRHI LEN
R HiESREENERERRN, ERYEIE SR,
B TREERKRE, BRIEMARER,

FMRWEE—ENBRE | HRABERERT
HAETIBREI R, RAEHIZANEIMRR, B
RTEErEifs, FEERERENS) LEEHAY
EREKR ; ZRARNBETILE24hIERER,
TN EREASEMXRNERRMYE ; I, Ik
BRANSEKERARTEEBNESRMIR, B —
EHENRE. SEMTARENFHIERIFE, W&
BTHE, MARYONESSERERRE, MiH—
FREER|ENS) L BEEKABMEHIXR.

b, ARARBETIIARERERITMXFEHE) L
EMERRN, KNkt enaEhiE
KEERRIAAH T LEFSHREREKR, MiYEK
RRAXERBRASZHER, ESHARRENERE
XESMIEHEREX,
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