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ABSTRACT

As part of the Nutrition CRSP Mexico project conducted in rural villages in highland Mexico,
this study examined whether nutritional factors, family characteristics, and the duration of
schooling were associated with cognitive performance in 107 schoolers(53 boys and 54 girls)
aged 8~10. Food intake was measured by recall, direct observation and weighment twice mon-
thly over the course of a year. Families were characterized in terms of socioeconomic status
and parental cognitive performance, education and aspiration. Dietary quality, but not energy
intake, and anthropometry(wt-for-age, ht-for-age, head circumference) were significantly asso-
ciated with cognitive test results for both verbal and performance measures. When the effect
of SES is controlled using partial correlation, the relationships were substantially weakened.
Sex differences were also found in response to nutritional deprivation. Among boys, dictary
guality was the most important indicator of cognitive performance, while household economic
conditions were more importantly associated with cognitive performance among girls. Participa-
tion in schooling was important for cognitive skills as it related to nutritional status,
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1. SLAEy
BT AFAHAT dote) A 9A= %%i%}ﬂ
(2,000kcal) T 72 2,000kcal/dayo] 31, «Jo}e] 7
1,700kcal/day GTH(Table 1). ZARA oj&olE
£4%9 93%8 HAEBAH AFoE FH, 1% F
24 ez 2E Aok 53 FHA S5
0 (tortillas) © 2 2B # 3 deko] HE¢EH o=
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Table 1. Charateristics of the sample

AEFL FFH, oW, HY, ¥, %, I35, FAFE
T BEY HEFEL 17F, FAE, 92
< Tgsrh

o3 HFLRoLRY AT A% I
W MRS FAE $HE o188l Holo) A
2314 4~ (Dietary Quality composite score=DQ_ co-
mposite score) & T8 F g E4 e ©]&3Hc}
Table 2 A A2 F49] torillasZHE
FFHA7F F2 D) LFE FAE(0.78), ok
(0.78), 34 (0.65) _1_7]—.-r(0.47)_4 437 =8

< HoFEg. 22 DQ composite score= FE4

o

S L)

=1}

*

Boys(N=53) mean(SD) Gitls{ N=54) mean(SD)
Food intake
keal * 2014 (404) 1719 (406)
kcal/kg* 59 (12) 51 (13)
% Plant energy 9%.2(4.83) 93.2(5.5)
% Tortllas 64.7(18.7) 65.1(13.6)
% Legumes 4.9(8.1) 5.8(3.3)
% Vegetables 1.5(0.7) 1.2(0.6)
% Fruit 0.2(0.3) 0.4(1.1)
% Other Plans¥ 21.3(8.5) 20.8(10.0)
% Animal energy 6.8(4.3) 6.8(5.5)
% Meat 2.6(2.0) 2.7(2.2)
% Dairy 2.1(3.4) 1.8(5.4)
% Eggs 1.8(1.1) 1.6(1.2)
Anthropometry
Wrt/age(Z-score) —1.2(0.8) —1.5(0.5)
H/age(Z-score) —1.5(0.9) —1.6(0.7)
Wt/Ht(Z-score) —0.2(0.7) —0.1(0.6)
Head circ.(cm) * 50.8(1.4) 49.7(1.4)
Upper-arm circ.(am) 16.9(1.3) 16.9(0.9)
Triceps(mm) * 6.0(2.1) 7.3(2.0)
Household factors
Sodieeconomic status(SES) 207 (107) 203 (107)
Mother’ s cognitive score 26.2(7.2) 25.0(8.4)
Father’s cognitve score 30.6(7.9) 31.1(7.6)
Cognitive socres
Peformance 15.2(2.6) 12.6(3.2)
Verbal 25.2(4.6) 24.5(4.7)

# . Includes bread, rices, pasta, and non-dairy beverages

* . Significandy different for boys and girls,

p<0.05
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ojole]l A9 —18, BF height-for-agel ‘Fol 9]
34 —1.5 ofoke] B¢ —1.69] W, B weight-
for-height gh& Faxo] TFAH (ol —0.2, o
of —0.1)(Table 1). FFFEAT Folo} ofo}g]
A% 16.9cm G2, Fol= ool vl&] o7}

.
res—

Flos 5o
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o= 6749 AANAZ e

AYFAE Asic
A% Ze Wy

91 A 4 (factor analy-

Table 2. Principal component analysis of food group

variables(N=110)

Food Facror 1
Dairy 0.78
Meat 0.47
Eggs 0.53
Tortillas —0.93
Vegetables 0.15
Legumes —0.27
Fruit 0.65
Other plants® 0.84
Eiganvalue 3.04
% variance 38
#

rage

: Includes bread, rice, pasta, and non-dariry beve-

sis) 8 0] &3t T W42 AT Table 3.
AAHEA e AR 9lat 1{factor 1A ME A5
%77l (wiceps skinfold thickness), 4F2+$] (upper-
arm cdrcumference), weight-for-heighte] 212} 7]
F(factor loadings) ©] 35kt}, ]9} e Al A A& e
AR GUEZ) A8 B2 H JFL wa] vy
o Bt 5432 (acute) G UG E Vel =
AT (ACUTANTH) % ahlch. Q17 201 & w2
&, weight-for-age, height-for-age] <1214 A gk
o] Zoto, o= Bt} whA12 ¢l (chronic) § %4t
HE YehlE® CHROANTHzZ} 3tgch

Table 3. Rotated fatctor pattern for principal compo-

nent analysis with VARIMAX rotations . an-
thropometric variables(N=110)

Factor 1 Factor 2
(ACUTANTH) (CHROANTH)

Weight-for-age 0.49 0.83
Z-Score)

Heighi-for-age 0.00 0.95
(Z-5core)

Head cdrcumference 0.19 0.61

Weight-for-heithe 0.90 0.06
(Z-Score)

Triceps skinfold 0.80 0.18

Upper-arm 0.81 0.46
arcumference

Eiganvalue 3.38 1.19

% variance 56 20

Table 4. Relationships of cognitive scores to food intake and anthropometry : bivarite and partial(SES control-

led) correlatons

Boys(N=53)

Girls(N=54)

Performance §. Verbal §. Perfornance S. Verbal §.

Bi. Part. Bi. Part. Bi. Part. Bi. Part.
Energy 0.04 0.0.8 —0.02 0.08 0.03 0.07 —0.17 —0.13
DQ, composite score 0.36%* 0.41%* 0.41%* 0.30* 0.31% 0.17 0.33* 0.02
% animal energy 0.38%* 0.35* 0.33% 0.20 0.25 0.11 0.26 —-0.04
% tortillas energy —0.45%*% —048%* —040** —0.30* —0.28% —0.14 =026 0.05
CHROANTH 0.58%* 0.33% 0.28%* 0.22 0.21 0.10 0.31*% 0.20
ACUTANTH 0.06 —0.04 0.23 0.15 0.02 —0.07 0.25 0.13
*p<{0.05, **p<0.01

Note : 8.=Scale Bi.=bivarite correlations Part. = partial correlations CHROANTH =body size indicating chro-
nic mutritional status ACUTANTH=body size indicating acute nutritonal status
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2. SIX|S=, dokaE], SESS| AMREIA
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NTHE] #AS Astie dx583 FGdH
oto] A# BAE dobe] F9-eh Hsstgrh

&g =, SESE UATY HEE A9 49
ABBAE JeE e, o8 g AaAA = Folol
uls] o{obe] ¢ T4 rh(Table 5). SES= Q1A%
A7t ol Hojeo] ARy AN fod
AaBA 7 99929 (DQ composite scored] -
r=0.62, p<{0.01 M'go}, ; r=0.54, p<{0.01 Majo})),
dote) ALE WAAZHE FBUAL AT
(CHROANTH 7% =041, p<0.01 ; ACUTA-
NTH Z-$ r=0.27, p<0.05). 22} SESE £A%
Q3%ke BAFLE Fo19 DAY YN0

dope AAwH, dole A, SES 1o} 43
#AE #Aetetd, e Me SES7E G dE
AL e AT F QXY Aas s
QUG el Asel BAE B4 (par

dal correlaton) 2 o]&3le] AL}l Table 40
el whel 2o] SESe] FEe] =dHIAEH, @
ote] Z9 AHAEE 349 Hol8 F W4(% ani-
mal energy, % tortllas energy, DQ composite score),
CHROANTHS} B-AH o2 {5 #A47F 2ti=z
FAHQAOM, dos) AL FA4oE o
A7} 7} tlold gtk oJFE & Fole] AH DQ
composit score®} % tortillas energyel= Al A 0 2
$ARC §98 WAL QAL ote) AF
SESS] dg¢e AL W FAFoE o #
Ae fdck

$2.9 QAR Pojs} ofoje] Ro] A AYTH
EAHcE o8 4BADAZ JRAL(GT=0.31~0.
), Wobe] HAZE opiAS] A5 o)
A= ojvye AAFET A% A7 A
Ak oFus) LRAEE cobe] oj#le Ae
SAAe gz 9399t} DQ, composite score?} ¢
A A e 2HE o, 237 ojr]g]
AAFHG Fo] AAFE A BAZ} FAHL R
2] 5} (Table 5).

3 2IXsH} nSFYT

A5 THHEE A= ool a3
g 2P WA IS REAFEE dFold o
ofel ¢lo] Mz 0499 AFAAFE RPN

Table 5. Relationships of .cognitive scores to social characteristics | bivarite and pardal(DQ, composite socre

controlled) correlations

Boys(N=53) Girls(N=154)

Performance S. Verbal S. Perfomance S. Verbal S.

Bi. Part. Bi. Part. Bi. Part. Bi. Part.
SES 0.04 —0.39% 0.31% 0.05 0.50%* 0.18 0.53%%  (0.54**
Grade 0.49** 0.35%  0.58%*  047%* 0.49%*  0.48*%* 0.46™* 0.44**
Mother’ s cog. 0.21 0.11 0.36%* 0.23 0.49** (.32%* 0.36%* 0.32
Father’ s- cog. 0.36* 0.26 0.40%*  0.24 0.21 0.03 031*  0.07
Mother’s education 0.10 0.04 0.14 0.10 0.27 0.15 0.31* 0.26
Father’s education 0.01 0.01 0.20 0.05 0.06 —0.15 0.24 0.02
Mother’s aspirations 0.24 —0.06 0.22 0.15 -0.10 —0.17 0.11 0.21
Father’s aspirations 0.16 —0.11 0.28 0.08 —0.00 —0.0I =0.07 —0.04

*p<C0.05, **p<0.01

Note . §.=Scale Bi.=bivarite correlations Part.=partial correlations

cog.=cognitive performance
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oAF g 4z 0.58, 0.469] HEASTE Hch
(Table 5). o]28 @A = SES E¥7 =43
Fol= p<0.01 £FAA FAH0Z felagch
(grotell glo] A=) 29 r=049, o] FH o] F L
r=0.58 ; oolo]l glo] HHAZL HF r=048, o
Hge A4 r=032).

B A7 A SUEE 1~4 $hdo
2H AgrFoldet(18hd 28%, 284 31%, 3
hd 4%, 433 7%), 18 Vele] IFUAR S
0.50] Bt FAIRAAS] Wbl 18hdH 2
Bzt Aolzk o™ 28D sEPETE
EAFLE Fost &Ael7h gtk wEhde) A&
9 ogleol= Aghdd AgFe el vE

Table 6. Cognitive, nutritional and economic charac-
teristics by school grade

Grade 1 Grade 2 Grade 3%
Performance 10.9a 12.8b 14.3¢
Verbal 21.2a 25.9b 27.1b
% animal energy 5.5a 5.6b 9.0b
Wt/age(Z-score) —1.6a —1.9b —-1.1b
Ht/age(Z-score) —92.0a ~1.4b —1.5b
SES 156.6a 199.8ab  241.5b

&Children who were at grade $ and 4 were combined.
Note : Different letters indicate significant differences
at p<{0.05.

Table 7. Regression models for cognitive scores!

et we A9 Ho)g AAstn, vold ¥g
Aol gom, AgAAHeR Bk g 7MY
A gn Asier IAEY HLE A Bt 28

& =49 &
oA F ohE ] 3 B4 (stepwise mulnplc regres-
sion analysis) & EHAL BAHUCH <lAFH
29l 2% Be dung A 14 9P
BA7F glom, &A}EH%ZM o] ol 1~43hd )
A Ag £¢ BAFo]7] o B EMJAE
oJRleld WEAEY AATE HFH| wAE
kg ZAHE-M (residual analysis) 0.2 =g F ¢
A%y WHE Fedoh @AlE e s
FHE BRA7)(n=87 or 39)7} B A o} 0|2
218 & A3 (statistical power)e] efEid 4 317
2o B BEHorE pl01 £ES Hilgth

Table 7o) Wehd whe} o), Smm e} G3L
2AY HAE(EA AADE o 35 74
tortillas 4] B8, ACUTANTH, SES <o 28]
7t & daEder o 3714 o FA A
FH=7l 34% 7 A=A TR oIFH-E rorillas
A3 v & d8 74 F d&HoH o= 8% <]
Ad9Eg 7 oote] Aa AATE o A9

Cognitive Variables Predicive Variables Parameter Estrnates F ratios
Boys(N=37)
Performance §. % tortillas energy —0.13 12.78%*
R?=0.34 ACUTANTH —1.07 8.11%%
SES —0.01 6.99%
Verbal §. % tortillas energy —-0.09 3.06%
R?=0.08
Girls(N=359)
Performance S. Father's education —0.36 3.87+
RI=0.08
Verbal §. SES 0.02 9.65%*
RZ=0.36 DQ composite socre —1.97 6.75%
total energy —0.00 4.42%
Mother” s aspirations 0.34 .18%
#p<{0.1, *p<f0.05, **p<0.01 !: Grade conwolled.

Note : ACUTANTH=Body size indicating acute nuwidonal status
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