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Characteristics of Infants’ Temperaments and Eating Behaviors, Mothers’ Eating Behaviors
and Feeding Practices in Poor Eating Infants
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ABSTRACT

The purposé of this study was to determine the characteristics of infants’ temperaments and eating behaviors, mothers’
eating behaviors and feeding practices in poor eating infants. The participants were 80 infants of 12 — 24 months (27
poor eaters and 53 matched normal controls) from a hospital and a public health center. Mothers were questioned about
their eating behaviors and feeding practices, and infants’ temperaments, eating behaviors, and nutrient intakes by one day
food recall. Subjects were divided by mean nutrient adequacy ratio (MAR, <0.75; poor eater) . Intakes of Ca, P, Fe, Zn, -
thiamin, riboflavin, niacin, vitamin C, E, folate were below 75% RDA in poor eaters, whereas protein, thiamin, riboflavin,
vitamin Be, C, folate exceeded 125% RDA in good eaters. Rhythmicity of infants’ temperaments and eating behaviors,
restriction of mothers’ eating behaviors and feeding practices were significantly lower, whereas activity levels of infants’
temperaments were higher than good eaters. In multiple logistic regression model of poor eaters, activity of infants’
temperaments (T, OR: 1.19, CI: 1.05 — 1.35) and attention spans of infants’ eating behaviors (A, OR: 1.18, CL: 1.03 —
1.35) were significantly positive, whereas rhythmicity of infants’ eating behaviors (R, OR: 0.79, CI: 0.67 — 0.94) was
significantly negative [E (the logit) = ~6.8644 +0.1712 X T~ 0.2337 X R+ 0.1641 X A). Our findings suggest that
examination of eating behaviors, feeding practices, and temperaments will help target interventions to improve infants’

food intakes, and these variables should be examined at the time of nutrition counseling. (Korean J Community Nutrition
11(4) : 449~458, 2006)

KEY WORDS : poor eating infants - infants’ temperaments - infants’ eating behaviors - maternal eating behavior -
ma-ternal feeding practice
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Q% A7]el| st AAEA] dod

&9 J~}°]°E A3 B BAE A= Ed(Am-
maniti 5 2004), o] Q&L nlxE 2L A7}
ohjet 01‘31 8152 BEgage gso] oprldrt 7iel
2l gQlo g ‘ofgA F3h=r} she FRotd FF
A 713, AEY M3E, Fro A J5, o4 OP«] 4]
AL BT AR 5, Hi’_ﬁ, AL £ Fo] PTFE T
I 3sick 843 eQozE A9, R R SAE,
RO Aaea AR T, A 247 58 & &
AT

AANAN aleA 7)Ae] AY FFESo] BAY, H&
o] wAY, AAlEe]l BASAY, &8 AH e 7]
A& 7= GfrotllAAM AFa AF AHZ EA7)
ettt st} (Stunkard 1985; Pelchat & Pliner
1986; Marchi & 1990; Reau 5 1996; Carruth 5 1998;

A&4 5 2005). =3 AF AF AY 3% (Mennella &
Beauchamp 1999; Mennella 5 2005) 8} A% A3 %
(Sullivan & Birch 1994; Fisher®} Birch 1995) ¢l wle}
B4 9 neophobia 4%& Hold, ol AHHA% @
o] ltkx F%ck FFole ’—‘4/‘]' 57 AHE 59 (Pridham
1990; Carruth 5 2004) & 3% 21418 wHA|7]ef wjet
PRI & AL A "‘%"ﬂ gk BHETF F7FsH
o)z Qs Azl zol7}t Qirkm soick wjmL, A4
FHA(Birch & Fisher 1995) §°¢] 7oA, £
7t & AASA] B A4 AFAZ 247} dAgdciy st
At

34 Q18 A9 BRI} £9Jo] wn, ndEa
T5 op7|9] Aate] digt Rt Frha skichNorth-
stone % 2002; Hendricks 2006). #52 A3F& o}
719] 2do] g ¥t opz}t MAA R JEFS =
)i ST (Wright & Radcliff 1992; Birch & Fisher
2000; Ammaniti 5 2004; 273 5 2005). ¥5.9] 2|
AR RS A Aol Al W R e AHe
AFZ| Zel7t vk 3k tH(Johnson & Birch 1994;
Birch 1998; Francis 2001; Birch & 2001; Birch &
2003; Galloway 2005)

olX Y gRdeell TS T+ T2 WES] AAET
A EE, 1%k TE]‘/}E} ATES AFF AH Tjeto)
FE5 olF3 glod, el dde F= 2954 A3
A= mulgk Agolvh =gt Ffote] 71-T Al8E, o

/\
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*353_‘-:_ 44-310}*—‘ Zo) w9 F23l}(Kleinman 1999).
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1. ZNTE R

ZARE 20039 485E 2004 4€7HA] ZaT
4 sobrpel B7IE BRAZ A HEE A8 W
582792 24 o8t Ffrot F 80 12~2474€
ABE £ A7) E835ick

2. 4N BFBE ROy §9
BHd%U¥a A EMAR) E 49 £, 0.757]5+2 poor
eaters (PE) &, 0.75~1% normal control (NC) H%t
ATk

3. TN &

AEAY WSS didate] duky 4, 4fole] 71A
g A Ps o] e] AEE ojmUr} oly|ol|A| X Tsl=
AA; 9 goks A #st FEo7 A Hof glo
o, 25T AHTE dotr 7] 98] =265 23HCro-
nbach @)& ol-&% WA YX| % (internal consistency) S g3
At A7 0.30~0.83°1cHA A 5 2005).

1) 3812 AYF
AAMA YR A3% 0 7 FH 24 (approach—withdr-
awal), T34 (rhythmicity), 79 A% X% (attention span),
72 & (pickiness) & 43 AE g ZARBIGIcE A2
MZE A EFo st A2 Axoln, FAALE HE= okx
¢ 59 73 AE YepE 74°]“'1 9 J

o of,

3]

i

% & >

o)

-

0;

=8
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Higo] gl wet #7348 2]le] 3 ¥
(Thomas & 1968).

2 @7l A Ffote] 718E Windel & Lerner
(1986) 7} 7t DOTS—R (The Dimensions of Tempe-
rament Survey—Revised)& el 33 o]H%(1994)
9] 71d AEE ARSI it AEH dite]
$e Aojgtn HAAE 67 A (&N, 4, &
-394, A4, RESAE, 71 & 48 HEE ZARS)
Ak

8% FF(activity leve) 2 ot 7lo] 91& wel o}
oot ol digt A H|EE4Y dgold, 734
(rhythmicity) & W3E, w4, F4, 7jr] 5 A3
Q1 F&Aolc}. HZ—394 (approach—withdrawal) & A}
2 AFWEE 4, ANE2L AdE $ AR B e
3k fole] Hx W Axolrh A-2A (adaptability) &
#Hz2 wkgol #Agle]l BR3¢ 2E3HA Hie Fxolth
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¥l27} % (intensity of reaction) & 23 Ho) AL} B4 Ao)
At BAIGlo] fotbe] wES-2] Zrxoln, 718 (mood) > &
AL PgEoly B BFe Folth At S48

1 71d0) B £EUE ol
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17834 (health concern), A} 710}2-8-(pickiness),
A (restriction), Be}A| (disinhibition) & 47 HAE=
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2 UE = (monitoring), A (pressure), WA (res-
triction), AH&4 (autonomy) & 48 A2 AT
FUE S AAM] AR 79 o AR AIZRS B3
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6) ToYYL HB¥ET(Mean Nutrient Adequacy Ratios:
A

B Aol = 7] %A (protein, Ca, Fe, Zn, HEP
A, C, By 9 NAR(nutrient adequacy ratio)& 73 ¥
MAR (mean nutrient adequacy ratio) & AAFs}ATE

NARo] 10149 #Yd 3¢ 12 st 1018k 1l
2 ARSIt

NAR = 1Y Fad9I24H7qZ/1Yd FS4L33%

MAR = 7} 94%42] NARFA/ % 7l

7) NEHIZEAC| Z-score HI

5o REA (Hetiotahets] 1999) 9] ALE 3
T FEAAE 0] §38to] Z-scored ArtalSich

Z-score = (7] AAAS 27 - RFEX Q] HHgh/

SAS Package 8.2F o]gslo] W%,
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Bg B, EFUAE BASYOH, yi-test® EHA
HEE Ktk FlelAlE Aol EHtEA] & A= Fi-

sher exact testd AAIEIITE AWzte] {o)xbE A st
7] $18) p<0.05 $ZolA Student t—testS AAI}FT.

Gfrobe] Art Aol IS FE HFES Yot 9
3 logistic regressiong A3l odds ratio$} 95% Al
g7zEo 2 EAEIA T, W M A8 stepwise selec-
tiong o838t multiple logistic regressionz #4151}
o WEAAA AR GA5E0.05)E 71E0RE BE
He 23 W5Eo] F8Y sFsAo] Q7] gl o]
Ao FY45E 0.25 71F0 2 33k _
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Table 12 ZA} tdAke] YAl EAo 2 vhy B¥
PE (poor eaters) @] A% @A 42.3%, 9IA+ 57.7%,
NC (normal control) A<+ 34} 58.5%, 011} 41.5%

77.4%). Saohd SR FEX) e FYRCETRE o= A
T "olz JUEAE 18l A3 Yolof whE A3 )
Z9] Z~score® ﬁ]’i’F Ad T 287 §949 zole
q9leny, PE 282 HAZ 0.6, WAZ~04, NC 182
HAZ 0.6, WAZ 0.0_‘li g7 Sl

Table 2. Feeding skill

2 fA Aol ek omuel mR4E 715 4 Variables e NS G
FU7 opA| ] AP Ae F At °4ﬂ°1 AOlE  Fistuseof  Cup 99+23" 95+23 04363
glglon, olx)e] AL ANER Il ARz o] B utensil Straw 102+22 10.1+20 0.8485
Hl&E BT (PR, 66.7% NC, 69.8%), ojojls MMM Spoon  104%24 102231 05248
‘o] P} 7} =& ARE BATHPE, 77.8%; NC, Weqnir\g Spoon 23 (95.8)7 49 (94.2) 1.0000°
utensil Bottle 10420 3(58)
. Never 62500 6015
Table 1. General characteristics of subjects Time when 3-4 month 0000 3(58
PE NC
Variables (poor (normai vo'loue infants grosps S=6month 46n 407D 0.0719%
eaters) control) : food with 7-8 month 3(12.5) 16 (30.7)
Sex hands 9-10month 7 (292) 7 (13.5)
Male 11 (42.3)" 31 (58.5) 0.1786 —1imonth 4 (16.7) 16 (30.8)
Female 15 (57.7) 29 (41.5) 1) Mean =3D, 2) N (%), 3) Fisher exact test
Mother’s education level Table 3. Perceived infants’ health condition by caregivers
High school 10 (41.7) 14 (28.0) 0.4967 Voriables PE NC pvalue”
College 4 (16.7) 11 (2200 oor 24 0 oo
Graduate school 10 (41.7) 25 (50.0) Fair 33130 4(78)
'”if::ﬁh ousand wom) Appetite  Normal 8 (348 11 (21.6) 0.1603
<100 0(00) 9 ( 40) Good 6 (26.1) 26 (50.9)
100~199 9 (37.5) 12 (98.0) Excellent 5(21V7) 10 (19.6)
200-299 8 (33.3) 19 (38.0) 0.8787” Very Slow 0(00 3(6D
300~399 4067 7040 Slow 7304 7040
400-499 1( 42) 5 (10.0) Growth Normal 9 (39.1) 22 (44.0) 04127
> 500 2( 83) 3( 60) Quick 7 (30.4) 16 (32.0)
Father’s occupation Very quick 0000 2(40
Office or professional 18 (66.7) 37 (¢9.8) 07742 Veryofienwake 1 (44  2(39)
Others 9 (33.3) 16 (30.2) Often wake up 8(348) 8057
Mother's smployment : Sleep Normal 6(26.1)  5(9.8 0050)
Yes 6(222)  12(226) 09661 Sleep 6 (26.1) 28 (54.9)
No 21 (77.8) 41 (77.8) Very sleep 2(87) 8(57)
Caregivers Onceormore/day 22 (95.7) 45 (88.2)
Mother 23 (85.2) 50 (94.3) 0.2182” Once/2day 144 3(59
Others 4 (14.8) . 3(57D Stool Once/4day 0(00) 1(20) 1.0000
Father's age 333+29”  33.6+39 0.663) Once/week o(o0D) O(O0D
Mother’s age 31.5+3.0 31.1+£39 0690 Iregularly 0(00 2(39
Sleep (hr/day) 11.4x1.7 1M.4+1.5 09875 Hard 5217 6020
Z-core v _ Stool Soft 8 (34.8) 17 (34.0) 05913
Height for age (HAZ) 06+1.1 06=1.1 08790 condition Normal 8 (34.8) 24 (48.0)
Weight for age (WAZ)  —0.4+0.9 00+1.0 0.0768 Irregularly 2(87) 3(60

1) N (%), 2) Fisher exact test, 3) Mean £ SD

1) Fisher exact test
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M, o) A A1 A7) PE2E 102708, NC 1§
10.140€, €71 AR AlzF A7) PE 25 10470, NC
IF 1020€ 2 Yeldth ol fAE AE AIEE wf AME-
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go] it o7t €08 &4S FH1 9y AFE A
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Table 3& FE7} U&ek= JHE e}
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Table 4. T-standardized score” means of scale

A&7 - 92 - A - ol - o)L - AHn] - 453
to] PEZETH &%) wii(p = 0.0077) MlE, uiA,
8, 7ol 5ol F&4 (p = 0.0196) 0| 2, FHot
o] Bt kg 347} FARC) I (p = 0.0009), Y] £
A9} &4 HHE Ax2 FA(p =0.0062) 3 0, L3
2R EA] of]olA] FAIE Be] she R2Z(p = 0.0057):
UEeksth

PE Aol g HF%e Ay d(Table 5), 994
o] 75% (RDA 75%) P9l it Ca (53.4%),
P (74.7%), Fe (66.1%), Zn (50.0%), thiamin (55.2%),
riboflavin (56.1%), niacin (54.1%), vitamin C (70.4%)
folate (63.0%), vitamin E (50.7%) ]9, RDA 125% ©]
3 FeAE §gich NC 3J<ke] 34 RDA 75% v]5ke]
JakrE gieH, RDA 125% olids A3 e dodrs=
protein (150.2%), thiamin (125.0%), riboflavin (131.0%),
vitamin Bg (182.0%), vitamin C (189.5%), folate (134.5%)
o]dr.

PE Ado) 2@ 55 AuRA(Table 6) Rl &
Z20] T (OR =1.07, CI=1.01~1.13), WizE, =i,
&, 7jolur] Fo| FaHelx) ¢k o (OR =093, Cl=
0.87~0.99), &8 Ffotd] He Gt A7k FHFHolA
%2 " (OR = 0.91, CI = 0.86~0.97), ojoly 19} &
2 AAZ AU FAEA e HOR =091, Cl =

Scale Subscale PE (n=27) NC (n = 53) p value
Approach-withdrawal 48.13 = 8507 50,97 £ 10.64 0.2338
Adaptability 50.74+ 0.18 49,65+ 9.99 06561

Infants’ Mood 5149+ 8.71 49.27 £10.58 0.3777
temperament Intensity of reactions 50.82= 1.00 49.66 £ 9.66 0.6566
Activity 5412+ 8.14 47.90+10.27 0.0077

Rhythmicity 4620 7.9 51.83+10.52 0.0196

Approach-withdrawal 47.04 £10.90 51.16+ 9.48 0.1185

Infants’ Rhythmicity 4436+ 9.95 5245+ 9,06 0.0009
eating behavior Attention span 46.67 +10.75 5130 9.48 0.0791
Pickiness 5216 +£11.62 4903+ 9.20 0.2259

Health concern 47.46 +£10.42 51.12+t 9.70 0.1454

Mothers’ Pickiness 50.33 £ 10.42 4987+ 9.93 0.8580
eating behavior Restriction 45.18+10.28 5204+ 9.24 0.0062
Disinhibition 4996 £10.17 5001 £ 7.56 0.9810

Monitoring 4969+ 154 50.14+ 2,08 0.3482

Mothers’ Pressure 5279+ 9.15 48.83 +10.20 0.129
feeding practice Restriction 4542+ 8.46 52.16 £10.01 0.0057
Autonomy 48.16 £ 10.76 50.83+ 9.64 0.3024

1) T-standardized score: A way of expressing deviation from a mean. The mean is scored 50, and one standard deviation is
scored 10. Thus a T-score of 40 equals one standard deviations below

2) Mean %:SD
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Table 5. Daily nutrient intakes

Nutrients Total (n = 80) PE (n=27) NC (n = 53) p value
Energy (kcal) 915.4+330.8" (100.9)? 669.6£1759 ( 76.1) 1040.7 + 321.6 (113.3) <0001
Protein (g) 330+ 140 (132.1) 281t 97 ( 96.5) 37.6x 13.7 (160.2) <.0001
Ca (mg) 497.0+£313.8 ( 99.4) 266.9 1624 ( 53.4) 614.2 £ 308.0 (122.8) <.0001
P (mg) 535.6£222.6 (107.1) 373.4+140.4 ( 74.7) 618.2+211.6 (123.6) <.0001
Fe (mg) 81+ 47 (101.5) 53+ 3.8 ¢( 66.1) 96+ 4501195 <.0001
Zn (mg) 45+ 19 (742 3.0+ 09 (500 52+ 1.8( 86.5) <.0001
Thiamin (mg) 06+ 05 (101.5) 03 0.1 (552 08+ 0501250 <.0001
Riboflavin (mg) 0.7+ 04 1057) 04+ 02561 09+ 04031.0 <,0001
Vitamin Bs (mg) 08+ 04 (15857 05+ 0304.2) 09+ 04182.0) <.0001
Niacin (mg) 72+ 35 (899 43+ 21 (541 8.6+ 3.1 08.1) <.0001
Vitamin C (mg) 59.7+ 449 (149.3) 281+ 21.3(704) 7568+ 454 (189.5) <.0001
Folate (mg) 883+ 559 (110.4) 504+ 36.5 ( 63.0) 107.6+ 54.4 (134.5) <,0001
Vitamin E (mg) 39 34 (7810 25+ 1.5(507) 46+ 3.8 ( 920 0.0010
1) Mean £ 8D, 2) % of RDA
Table 6. Probability of PE after adjusted sex and age o)7} Abukal 740 A1a}e] Ho| Yolx]= Aoz VR

Scale Subscale OR 95% Cli .

Approach-withdrawal  0.97 0.93-1.03
Adaptability 1.01  0.96-1.06 ﬂ g

infants’ Mood 102 096-1.08

temperament  intensity of reactions 1.02 097-1.08 QJorEAE ZRHgoz A2 PSPt B
Activity 107 1.01-1.13" e = == =
Rhythmicity 093 087-099"  OFIAIFIE gl o] £ o]Fojxo} i}, l% iy

, Approach-withdrawal ~ 0.97  0.92—1.03 | 8RR WA= Fo] offe} o] aRlEe] H§a
iments Rhythmicity 091 086-097"  gof 2J3lo] oplsinl, JopElel FEL vlAE 2ABL
E:hlzs\;/ior Aftention span 096 0.90-1.01 7j01 M) Qoly} Al gglog Bea 4 %E}(Story

:lck::hess ;gi gzz_:gz % 2002; Gedrich 2003).
Moters Lo eoneem Lo 095108 FPFelel FBLE PIXE AAH Q0% By 7]
EZ:Zsior Restriction 091 085-0970 A AF AH BY AFY HIE A, HAF BT AR
Disinhibition 101 094-1.07 4, g A% 9 55 T8 F Ak 7189 A%
Mofthors' Monitoring 0.91  0.49-1.19 Phnerﬁ]— Loewen (1997)-& "‘—E‘——%O] o 7149 ol%s
TR e e b e sans sgen o
practice toor (2000)7: %é}% A T°]‘7‘]‘4' 77}5}i7‘" HE ot
e S 2R aeue AR, e 99, VL AL EAAY, 2
, Bof| gk &2 A} 23 739 7|AS 7K1 g7)
0.85~0.97), A EA] AUlA FAE 718HA & dl wjZo] o3 A3y YsidE Folo] 714S o)ssok
(OR=0.92, CI=0.87~0.98) PE o] & 5] # Aoz ek =8 2 5(2005)9 A7) 5+ 7o}

How okt
*‘A}ﬂ Ao} Fojxle dUES 292 A3 (Table 7)
o1 71 FolMe 52 @AAT, 01712, p =
0.0048), Frot AAFele 24 @FAAT, -0.2337,
p = 0.0076) 2 2AM] Fo} HEE(FAAF, 0.1641; p

= 0.0154) 2 Jepdth & @5ako] B A9 9Hole
AAE Slaes} o] FH Aol kS A, I AR F

A He ok He FEYel B, o9 He &
I 7k atEAolA] @, Aol tigh o] o,
AARAT Fo7E Akl & ATelME NC Aol PE
TEG #FFe] Wa Wng, Wy, £, Aour] ol
THHRJA Aatg wo] AYA79} FUshl 714o] F%4
AFs AT 9FE vIAE o= Yeikth weby
Firot FLEAE AWEZel Jlol A1 71d e 2
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Table 7. Multiple logistic regression of PE on predictor variables
Final model variables Estimate Standard error OR 95% ClI p value
Intercept —6.8644 3.7341 0.0660
Infants’ temperament activity (A) 01712 0.0644 1.187 1.05-1.35 0.0078
Infants’ eating behavior thythmicity (B) -0.2337 0.0875 0.792 0.67-0.94 0.0076
Attention span (C) 0.1641 0.0677 1.178 1.03-1.35 0.0154

E (the logit) = —6.8644 +0.1712 X A—0.2337 X B+0.1641 X C
o}staL olel g ojopde] % Holokge Ak F
2 e,

>
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