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Abstract :  The purpose of this study was to assess temperamental characteristics at 36
months of age of high risk infants, and to clarify the relationship between temperamental
characteristics and risk factors. Subjects were 34 infants, at 36 months of age, who had
been admitted to the Neonatal Intensive Care Unit (NICU) at Nara Medical University
Hospital. They were assessed for risk factors, developmental quotient (DQ) and home
environment estimated by Japanese Home Screening Questionnaire (JHSQ).
Temperamental characteristics were assessed by using the Japanese edition of Toddler
Temperament Scale. The results were as follows:

(1) In comparison with the normal control group, the high risk group showed higher
category scores of approach, adaptability, intensity and persistence, but showed lower
category scores of threshold. The prevalence of the difficult child was relatively higher,and
that of the easy child was lower in the high risk group.

(2) In any of the risk factors, maternal occupation, life with grandparents, socioeconomic
status, hereditary tendency of mental disorder, problems of paments’ personalities, prob-
lems of maternal past illness, stress, birth weight, toxemia of pregnancy, abnormality of
amniotic fluid, neonatal pulmonary disease, neonatal heart disease, neonatal anemia and
neonatal hypoglycemia had an influence on the temperament scores in the high risk group.
(3) DQ correlated with category scores of adaptability, persistence, and threshold.

(4) Home environment of subjects correlated with category score of intensity.

Index Terms

temperamental characteristics, JTTS, high risk infant, developmental quotient, JHSQ
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Table 1. Characteristics of high risk group and controls

High risk group (N=34)

Controls (N=96)

Male 8 42
Female 26 54
Birth weight (Mean+SD) (g) 2,020+:816 3,131£394 (p<0.0D)
Gestational age (Mean+SD) (week) 33.8+4.6 39.0£1.8 (p<0.0D)
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Table 2. Risk factors investigated in this study

A) Family history and maternal past history
1. Maternal occupation

. Life with grandparents

. Socioeconomic status

. Environmental pollution

. Familial illness

. Hereditary tendency of mental disorder
. Problems of parents’ personalities

. Problems of maternal past illness

. Abortions

. Birth order
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B) Prenatal factors

. Delivery at the age thirty years and over

. Maternal habits of drinking and/or smoking
. Use of drugs

. Stress

. Infectious disease

. Severe hyperemesis gravidarum

. Toxemia of pregnancy

. Abnormality of amniotic fluid
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C) Perinatal factors

. Gestational age

. Abnormality of presentation

. More than 24 hours since rupture of the bag
. Infection of amniotic fluid

. Abnomality of placenta

. Abnomality of umbilical cord
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D) Postnatal factors

. Birth weight

. 1-minute Apgar score

. 5-minute Apgar score

. Pulmonary disease

. Heart disease

. Malformations

. Convulsions

. Anemia

. Severe jaundice

. Severe hypoglycemia

. Severe infections

. Retinopathy of prematurity
. Days in NICU ‘
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Table 3. Toddler temperament scale means and standard deviations of high risk group and

controls
Category Subjects (Means+SD) Controls (Means=+SD)
(N=34) (N=96)

Activity (high) 3.67+0.50 3.56%0.58 n.s.
Rhythmicity (irregular) 3.061+0.65 2.85%0.65 n.s.
Approach (withdrawing) 3.33+0.71 2.99+1.04 p<0.05
Adaptabillity (ow) 3.07£0.65 2.69:£0.63 p<0.01
Intensity (intense) 4.39%0.56 4,11£0.73 p<0.05
Mood (negative) 2.83£0.52 2.65+0.58 ns.
Persistence (low) 3.01+0.74 2.60+0.54 p<0.01
Distractibility (low) 4.23+0.56 4.14+0.62 n.s.
Threshold (ow) 3.88+0.54 4.12£0.68 p<0.05

Table 4. Toddler temperament scale means and standard deviations of controls

Category male (Means*SD) female (Means+SD)
(N=42) (N=54)

Activity (high) 3.71£0.63 3.45+0.53 p<0.05
Rhythmicity (irregular) 2.71£0.63 2.95£0.65 n.s.
Approach (withdrawing) 2.98+1.10 3.03+0.99 n.s.
Adaptability (low) 2.84%0.67 2.57+0.58 p<0.05
Intensity (intense) 4.29+0.67 3.9940.75 p<0.05
Mood (negative) 2.72£0.63 2.62%0.51 n.s.
Persistence (low) 2.54£0.51 2.64+0.56 n.s.
Distractibility (low) 4.16%+0.70 4.13+0.56 n.s.
Threshold (low) 4.11£0.66 4.14+0.69 n.s.

Table 5. Toddler temperament scale means and standard deviations of high risk group

Category male (Means+SD) female (Means+SD)
(N=8) (N=26)

Activity (high) 3.57+0.53 3.70£0.49 n.s.
Rhythmicity (irregular) 3.33%£0.37 2.97%£0.69 n.s.
Approach (withdrawing) 3.394+0.78 3.31%£0.68 n.s.
Adaptability (low) 3.364+0.31 2.98+0.69 p<0.05
Intensity (intense) 4.57+0.49 4.34+0.57 n.s.
Mood (negative) 2.99+0.30 2.78+0.56 n.s.
Persistence (low) 2.89+0.22 3.04+0.82 n.s.
Distractibility (low) 3.99+0.41 4.30+0.58 n.s.
Threshold (low) 3.78%£0.72 3.91+0.48 n.s.
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Table 6. Type of temperament of high risk group
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Table 7. Difficult child of high risk group and con-

and controls trols
Subjects (N=34) Controls (N=96) High risk group (N=34) Controls (N=96)

Diff 7 (20.6%) 8 (8.3%) Diff 7 (20.6%) 8 (8.3%)
STWU 4 (11.8%) 15 (15.6%) Others 27 (79.4%) 88 (91.7%)
Easy 7 (20.6%) 35 (36.5%) (p<0.05)
Int-H 8 (23.5%) 6 € 6.3%) (Diff : difficult child)
Int-H 8 (23.5%) 32 (33.3%)
(p<0.0D)

Diff : difficult child, STWU : slow-to-warm-up child,
Easy. : easy child, Int-H : intermediate-high child, Int
-H : intermediaté low child)

Table 8. Easy child of high risk group and controls

High risk group (N=34) Controls (N=96)

Easy 7 (20.6%) 35 (36.5%)
Others 27 (79.4%) 61 (91.7%)

(p<0.10)
(Easy : easy child)

Table 9. Risk factors and mean of category ‘Approach’

Kind of risk factors

Presence of the risk
factor (Means=SD)

Absence of the risk
factor (Means+SD)

Familial illness 3.50+0.60 (N=20) 3.08%£0.76 (N=14) p<0.10
Hereditary tendency of mental disorder 4.12+0.36 (N=3) 3.25+0.68 (N=3D p<0.05
Problems of parents’ personalities 2.97£0.77 (N=12) 3.52+0.58 (N=22) p<0.05
Stress 2.87%£0.31 (N=5) 3.41+0.72 (N=29) p<0.10
Abnormality of placenta 3.73£0.60 (N=6) 3.24+0.69 (N=28) p<0.10
Convulsions 2.63+0.27 (N=3) 3.40£0.69 (N=31) p<0.10
Table 10. Risk factors and mean of category ‘Adaptability’
Kind of risk factors Presence of the risk Absence of the risk
factor (Means+SD) factor (Means=+SD) ‘

Life with grandparents 3.41£0.46 (N=15) 2.80+0.64 (N=19) p<0.01
Environmental pollution 3.75+0.43 (N=3) 3.00+0.62 (N=31) p<0.10
Hereditary tendency of mental disorder 3.684+0.31 (N=3) 3.01+0.64 (N=31) p<0.10
Problems of maternal previous diseases 3.37+0.48 (N=17) 2.76+0.65 (N=17) p<0.01
Toxemia of pregnancy 3.86+0.26 (N=5) 2.93+0.59 (N=29) p<0.01
Heart disease 3.3940.63 (N=8) 2.97+0.62 (N=26) p<0.10

Retinopathy of prematurity

3.46+0.64 (N=8)

2.9540.60 (N=26)

p<0.10
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Table 11. Risk factors and mean of category ‘Intensity’

Kind of risk factors

Presence of the risk
factor (Means=+SD)

Absence of the risk
factor (Means+SD)

Environmental pollution

Stress

Abnormality of amniotic fluid
Abnormality of presentation

Anemia

4.88+0.65 (N=3)
4.8940.65 (N=5)
4.72+0.61 (N=1D1)
4.8510.66 (N=4)
4.15+0.48 (N=14)

Table 12. Risk factors and mean of category ‘Persistence’

Kind of risk factors

Presence of the risk
factor (Means=+SD)

Life with grandparents
Environmental pollution
Toxemia of pregnancy

Pulmonary disease
Heart disease
Anemia

3.234+0.53 (N=15)
3.660.98 (N=3)
3.660.91 (N=5)
3.19%0.75 (N=20)
3.57+0.69 (N=8)
3.25+0.61 (N=14)

4.34%0.53 (N=3D) p<0.10
4.31£0.50 (N=29) p<0.05
4.24+0.47 (N=23) p<0.05
4.33£0.52 (N=30) p<0.10
4.5640.55 (N=20) p<0.05
Absence of the risk

factor (Means+SD)

2.83+0.82 (N=19) p<0.10
2.94£0.69 (N=3D p<0.10
2.89+0.64 (N=29) p<0.05
2.74%+0.63 (N=14) p<0.10
2.83%£0.66 (N=26) p<0.01
2.83%+0.76 (N=20) p<0.10

Table 13. Risk factors and mean of category ‘Threshold’

Kind of risk factors

Presence of the risk
factor (Means=*SD)

Absence of the risk
factor (Means=SD)

Maternal occupation
Socieconomic status

Maternal habits of drinking and/or smoking

Pulmonary disease
Severe jaundice
Severe hypoglycemia

Retinopathy of prematurity

4.25+0.33 (N=8) 3.7640.54 (N=26) p<0.05
4.1240.10 (N=4) 3.84£0.56 (N=30) p<0.05
3.65+0.52 (N=12) 3.96%0.49 (N=2D) p<0.10
3.72+0.61 (N=20) 4.1040.29 (N=14) p<0.05
4.05+0.46 (N=16) 3.72%£0.56 (N=18) p<0.10
4.09+£0.17 (N=T) 3.82%0.58 (N=27) p<0.05

3.57+0.55 (N=8)

3.97+0.50 (N=26)

p<0.10
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Table 14. Correlaton coefficients between birth weight, DQ, JHSQ and cate-

gory score

Category Birth weight DQ JHSQ
Activity Chigh) 0.025 —0.108 0.018
Rhythmicity (irregular) 0.003 —0.245 —0.159
Approach (withdrawing) —0.079 —0.128 0.460***
Adaptability (low) —0.258 —0.477* 0.000
Intensity (intense) 0.142 0.189 0.516**
Mood (negative) 0.109 —0.344** 0.258
Persistence (low) —0.160 —0.623* —0.298
Distractibility (low) 0.051 0.303*** 0.001
Threshold (low) 0.349** 0.455** 0.195
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Table 15. Difficult child in high risk group

Case Sex Gestational age Birth weight Reason for admission Continuous lesion DQ
1 male 39whd 2,822¢g MAS nothing 126
2 female 35w6d 2,084 g VLBW nothing 123
3 female 27wbd 1,242 g VLBW nothing 106
4 female 27wbd 1,122 ¢ VLBW nothing 106
5 female 29w6d 920 g PDA, VLBW muscle hypertonus 47
6 female 24w3d 646 g PPHN, VLBW - cerebellar atrophy 53
7 female 32w2d 1,542¢ VSD, ASD, PDA, VLBW VSD, AS 69

(MAS : massive aspiration syndrome, VLBW : very low birth weight, PDA : patent ductus arteriosus, PPHN :
persistent pulmonary hypertension of the neonate, VSD: ventricular septal defect, ASD: atrial septal defect, AS:

aortic stenosis)
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