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Abstract
Infant crying is an important signal for their survival and socio-cognitive development, and maternal beliefs about crying predict responsiveness
to crying. Most studies have considered caregivers’ reactions to crying to be �xed, and it is unclear how they change with their caregiving
experience. Additionally, it has recently been suggested that there is a bidirectional relationship between changes in mothers’ beliefs about crying
and infants’ temperament. This study examined that relationship using longitudinal study design. Maternal beliefs about crying and infant
temperament of �rst-time mothers were measured at 1-month intervals over a 4-month period. Prior to the main survey, we conducted a pre-
survey to con�rm the reliability and validity of the Japanese version of the Infant Crying Questionnaire. We found that parent-oriented beliefs,
which focus on the caregiver rather than the crying infant, increased with the mother’s experience, and that infants high on surgency predicted
changes in maternal beliefs about infant crying. The current results suggest that the beliefs required by caregivers change with an infant’s
development and parenting experience in the early postpartum period. Longitudinal studies of caregivers’ changes, such as the present study, are
expected to contribute to the understanding of co-development of caregivers and infants.

1. Introduction
Infant crying is the primary means of communicating feelings and needs to the parents.1 Mothers are speci�cally drawn to their infants’
signals,2,3 which motivates caring behavior and leads to infant survival. Furthermore, the maternal sensitivity to crying is involved in the
formation of infant-mother attachment security. Research has found sensitive parenting behavior toward distressed infants predicts infant’s
secure attachment, but parenting in a non-distressed situation does not predict attachment.4,5 In early studies of infant attachment, the
frequency of crying increased as the number of ignored crying episodes increased.5 Taken together, attachment theorists emphasize providing
prompt response to infant crying according to infants’ needs and develop interventions to increase maternal sensitivity to infant crying.6

However, whether a sensitive response to infant crying is desirable for infants and mothers, and how it affects infant development is still
debated. Recent studies with larger samples have not con�rmed the association between ignoring infant crying and subsequent increase in
crying behavior, insecure attachment, or problem behavior.7,8 It has also been suggested that prompt responsiveness to crying is sometimes
stressful for mothers and that they may be able to selectively ignore crying as their parenting experience increases. One of the reasons for these
contradictory �ndings could be that maternal responses to crying may change within an individual as the infant develops; the mother, for
example, gradually acquires strategies for coping with crying as their caregiving experience increases.9,10 Furthermore, the cause of infant crying
also changes from a signal for survival to a signal for social communication.11 Additionally, as infants develop, the brain structure and function
of mothers also change,12,13 which would facilitate the change in maternal response to infant crying. In order to develop effective interventions,
the importance of longitudinal data on maternal changes in response to infant crying and its relationship to a child’s development should be
addressed. Therefore, this study examined the relationship between intra-individual changes in maternal beliefs about crying and infant
temperament development.

Mothers and non-mothers respond differently to infant crying as pregnancy and childbirth change the hormonal balance and brain structure and
function.14 Functional brain imaging studies show, mothers while listening to infant crying have greater responses in the auditory cortex,
amygdala, and supplementary motor cortex, which are involved in discriminating the emotional valence of an auditory stimuli and response
behavior.13,15,16 Furthermore, animal studies have also shown that non-mothers engage in avoidance behaviors to infant stimuli, but mothers
approach their infant after partum.17 The changes in the physiology of the mother facilitates sensitivity and seems to develop an approach that
bene�ts the child’s survival.

However, there is limited research on the changes in mothers’ responses to crying after becoming mothers. Drummond found that coping
strategies for infant crying gradually changed as the infant develops and differed between primiparous and multiparous mothers.9 Kurth also
found that postpartum mothers can manage their impulsive and obligatory feelings to stop their infant crying.10 However, these studies were
conducted through narrative and interview methods, and it remains to be seen if these �ndings are generalizable. Even in the parenting literature,
it is posited that longitudinal studies are necessary to validate the theorized directionality of associations between parents and infant
development.18

Parenting behavior is formed by the caregiver’s characteristics and is in�uenced by the child’s temperament.19 In infancy, temperament is an
individual difference in the child’s reactivity and self-regulation to a given environment.20 In parenting research, three broad dimensions of
temperament have been especially well-studied: surgency, negative emotionality, and orientation.18 Many studies have focused on negative
emotionality because it tends to show higher stress responses of infants to environmental stimuli, and mothers �nd it challenging to manage
them.21,22 High surgency is also associated with more challenging to care of infant temperament; studies have found, infant surgency is
substantially related to caregiving, play, and sensitivity changes in mothers.23
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Recently, a revision of the model has been proposed in which parenting behavior and infant temperament development have a bidirectional
relationship, especially up to the age of 2 years, when temperament is indeterminate.18 Some studies found that parenting predicts subsequent
positive and negative emotionality in children.24,25 Scaramella examined the causal relationship between infants’ temperament and parenting
behaviors at both 12 and 24 months postpartum period, the results indicated that mothers’ harsh parenting at 12 months of age predicted
increases in children’s observed negative emotionality from 12 to 24 months. On the other hand, children’s negative emotionality predicted a
decline in mothers’ supportive parenting behavior from 12 to 24 months.26

Although it has been suggested that there is a bidirectional relationship between parenting and infant temperament, only a few studies have
directly examined this relationship,18 and no studies have examined the relationship between temperament and maternal response to infant
crying. As mentioned above, crying is an important means of communication between children and parents, which is necessary for their survival
and attachment formation, and infant crying is also a behavioral indicator which re�ects the temperamental aspect of stress responsiveness.
Therefore, it is likely that the mother’s response to crying is more closely related to her infant’s temperament than to parenting behavior in other
situations, and it is important to examine the relationship between them in order to provide new insights into both parenting behavior and
children’s temperament development.

The purpose of this study was to examine the process of intra-individual changes in maternal beliefs toward crying and their interactive
relationship with infant temperament. We used the Infant Crying Questionnaire,27 a questionnaire that measures adult’s beliefs and response
intention to infant crying, which divides beliefs into infant-oriented and parent-oriented beliefs. Infant-oriented beliefs are beliefs that care about
the crying infant and focuses on the infant, while parent-oriented beliefs focus on the caregivers. The infant’s temperament was obtained using
the short form of the Japanese version of the Infant Behavior Questionnaire-Revised.28 These questionnaires were repeatedly administered to
�rst-time mothers at a total of four time points.

Hypothesis 1: Maternal beliefs about infant crying would change within individuals. In particular, infant-oriented beliefs would decrease and
parent-oriented beliefs would increase as the child develops.

Hypothesis 2: Infant’s temperament would be related bi-directionally to changes in maternal beliefs about crying. In particular, high negative
emotionality and surgency would be associated with changes in infant crying beliefs, and infant crying beliefs would be associated with
changes in negative emotionality later in the child’s development.23,26

2. Results
Participants who chose the same option for all questions were excluded from the analyses; two participants were excluded from Wave 1, zero
from Wave 2, one from Wave 3, and one from Wave 4. The scores of infant-oriented and parent-oriented beliefs toward infant crying by children’s
age are shown in Figure 1.

2.1      Cross-sectional results
Regression analysis was conducted separately for each wave (Table 1). In Wave 1, infant-oriented beliefs increased and parent-oriented beliefs
decreased with a child’s increase in monthly age. In the other waves, there was no considerable association between infant crying beliefs and
monthly infant age.

2.2      Latent growth analysis
We used latent growth analysis to test the hypothesis that maternal beliefs about infant crying changes within individuals as their caregiving
experience increases.

First, the four-time points scores about beliefs about infant crying were �tted to univariate latent growth curve models (LGM). Regarding the
change in infant-oriented beliefs, the LGM provided adequate �t to the observed data [χ2 (5) = 4.421, p = 0.490; comparative �t index (CFI) =
1.000; root mean square error of approximation (RMSEA) = 0.000]. The estimated mean level for the sample at Wave 1 was signi�cantly different
from zero (M = 4.554, 95%CI = [4.497, 4.612], p = 0.000), and there were signi�cant individual differences (σ2 = 0.088, 95%CI = [0.055, 0.121], p =
1.68e-07). The sample as a whole did not show signi�cant developmental change (M = -0.004, 95%CI = [-0.0267, 0.018], p = 0.714), nor individual
differences in growth rates were observed in infant-oriented beliefs (σ2 = 0.006, 95%CI = [-0.000436, 0.012], p = 0.069).

Subsequently, regarding parent-oriented beliefs, the univariate LGM provided an adequate �t to the observed data [χ2 (5) = 5.333, p = 0.377; CFI =
0.999; RMSEA = 0.0203]. The estimated mean level for the sample at Wave 1 was signi�cantly different from zero (M = 2.327, 95%CI = [2.228,
2.425], p = 0), and there were signi�cant individual differences (σ2 = 0.293, 95%CI = [0.197, 0.389], p = 1.99e-09). Overall, the participants showed
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signi�cant increases in parent-oriented beliefs (M = 0.039, 95%CI = [0.007, 0.07], p = 0.017). In addition, there was a signi�cant individual
differences in the growth rate (σ2 = 0.018, 95%CI = [0.003, 0.032], p = 0.015).

Next, we conducted multivariate parallel growth models to test for associations between changes in infant- and parent-oriented beliefs and
changes in infant temperament, including surgency, negative emotionality, and orientation for four months in the postpartum period. Table 2
presents the correlations between latent growth factors in models for (a) surgency, (b) negative emotionality, and (c) orientation. In a prospective
association, higher temperament surgency was negatively associated with changes in infant-oriented beliefs and positively associated with
changes in parent-oriented beliefs. This suggests that parents of children who showed high surgency as a temperament were more likely to
experience a gradual decline in infant-oriented beliefs and an increase in parent-oriented beliefs about their infant crying. There was no effect of
other temperaments on beliefs about crying. Additionally, there was no effect of crying beliefs on temperamental development.

3. Discussion
The present study adopted a longitudinal research design to examine whether maternal beliefs about infant crying change within individuals. To
the best of our knowledge, the present study is the �rst to show longitudinal associations between maternal beliefs on infant crying and infant
temperament development. The results showed that maternal parent-oriented beliefs about infant crying increased intra-individually. In addition,
substantial individual differences were found in the growth processes of parent-oriented beliefs. Furthermore, in terms of the parallel relationship
with infant temperament development, mothers of children with higher surgency, which re�ects greater responsiveness and activity level to
external stimuli, were more likely to have decreased infant-oriented beliefs and increased parent-oriented beliefs. There was no association
between other temperaments and maternal beliefs. These results suggest an overall pattern of increasing parent-oriented beliefs and that infant
temperament characteristics accelerate or decelerate this growth changes in maternal beliefs.

The cross-sectional analysis revealed a positive association between infant age and infant-oriented beliefs and a negative association between
infant-oriented beliefs and parent-oriented beliefs only in Wave 1 (0-4 months). This result appears to be consistent with the results of a previous
study, which found that immediately after birth, infants cry indiscriminately as a physiological re�ex, but gradually crying becomes a means of
social communication and a caregiver-oriented signal.5 In the early stages, �rst-time mothers respond in a trial-and-error fashion regardless of
the type of crying, but they gradually start identifying what each type of crying implies and take individualized action for each situation by 16
weeks.9 Parsons showed that the functional brain activity in the amygdala and orbitofrontal cortex to infant crying is correlated with infant’s
monthly age in a cross-sectional research.13 These areas are involved in empathy, reward processing, and the core network of re�ective
caregiving. It is possible that mothers increase their infant-oriented beliefs as they get better at understanding the reasons and the infant’s
emotions behind each type of crying during the 0-4 month period. However, no cross-sectional association between infant age and maternal
beliefs about crying was found at later time points. Immediately after birth, the infant is vulnerable and crying is a signal function.1 At which time
it is considered adaptive for infant survival to empathize and respond immediately to crying. According to attachment theory, postpartum
mothers are rewarded by the infant’s cries and are immediately motivated to approach and make physical contact with them.29 Winnicott
described this phenomenon as an “almost illness” and argued for the necessity of gradual separation of mother and child.30 Recent studies have
reported that mothers may be able to partially judge the urgency of crying10 and that mothers may ignore crying out more frequently with their
experience.7

The present study showed a gradual increase in parent-oriented beliefs in the longitudinal analysis, which may re�ect a gradual shift in focus
from infant crying to the self and withdraw from always being preoccupied with the infant.30 The discrepancy between the results of the cross-
sectional data analysis and the longitudinal data analysis can be attributed to the dynamic developmental changes that are not captured by the
cross-sectional study design.31,32 Although many studies have argued in favor of the importance of sensitive parenting to crying infants and
have developed interventions to enhance it,5,6 the sensitive response of mothers may not always be bene�cial, and depends on the mother-child
relationship and the age of the infant. In the future, it will be useful for both general and clinical research to examine what the desired response
to crying is for both mothers and children through a more long-term and comprehensive study design.

The results of the univariate LGM showed substantial individual differences in growth patterns in parent-oriented beliefs. The results of the
multivariate LGM revealed that infant surgency explained some of this. Mothers of infants with higher surgency in Wave 1 were more likely to
decline subsequent infant-oriented beliefs, while parent-oriented beliefs increased. The current results are consistent with a previous study that
found that mothers engage in caregiving behaviors less when infant temperament is high in surgency.23 Surgency is a superordinate factor of
the infant temperament approach, which is characterized by sensation seeking, high activity level, impulsivity, and positive emotionality. Mothers
of infants with high activity tracked their infant’s location more closely,33 which may re�ect that those mothers need to observe their child more
and tend to engage in proactive control. Infants high on surgency are more challenging to control, and children with high surgency are at higher
risk for developmental problems such as externalizing problems, for example, aggression, conduct disorders, and ADHD.34 Besides, the acoustic
characteristics of crying and infants’ temperament have been examined in previous studies, and the cries of infants with high surgency are
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higher in the fundamental frequency than those infants who are low on surgency.35 An increase in fundamental frequency was associated with
more harsh maternal responses.36 Daily maternal experience of mothers who have infants that cry with high fundamental frequencies might
decrease the caregiving and empathic response to crying, and may increase avoidant feelings. As mentioned above, while infants high on
surgency are at a higher risk for externalizing problems, children of caregivers with high parent-oriented beliefs are also more likely to manifest
externalizing problems after six months.27 The current results suggest that a high level of surgency may lead to more parent-oriented beliefs and
change parenting behaviors, which may lead to conduct problems in children in the long-term. Although the present study did not �nd an effect
of maternal beliefs about crying on children’s temperamental change, but there may be socio-psychological affects in the longer term, and thus,
bidirectional association should be explored in the future.

3.1      Limitation and future research
The present study adopted a robust longitudinal methodology and statistical modeling to examine the bidirectional intra-and inter-individual
changes in mothers and infants. However, the following limitations exist and should be addressed in future research. First, the present study
focused on subjective maternal beliefs about infant crying, and objective measures for mothers and infants were not obtained. As previously
mentioned, this scale measures the sensitivities observed in mother-infant interactions, infant’s development in social behavior, individual
differences in maternal insecure attachment, and depression that leads to individual differences in parenting.27,37–39 Additionally, the mother’s
perception of crying—rather than observable factors of crying such as frequency of crying—may be more closely related to caregiver stress.40

Although the present study was not designed to examine parenting behavior itself or frequency of infant crying, future research should include
observable objective factors of crying to comprehensively examine the relationship between the observed parenting behavior, frequency of
crying, mother’s perception of infant crying, and developmental changes by using voice-activated digital recording devices or video-recording.41

Second, in the present study, the mothers’ temperamental differences were not included in the measure. Since 20-60% of the temperament is
inherited,42 maternal individual variation in temperament may in�uence both changes in infant temperament and maternal beliefs about infant
crying. Recently, a framework called a genetically informed design has been proposed,18 in which a common genetic background between
mother and child determines both the infant’s temperament and parenting behavior; for example, a dopamine receptor gene polymorphism
(DRD4) is involved in the development of the infant’s temperament,43 but it also affects both the infant-oriented beliefs and parent-oriented
beliefs of ICQ.44 In other words, it should be noted that the similarity of genetic background and temperament between parents and their children
may determine the bi-directionality of postpartum mother and infant development. Therefore, future studies should include both maternal and
child genetic polymorphisms and temperament, to get a comprehensive understanding of the directionality of the association.

4. Methods

4.1      Ethics statement
The study protocol was approved by the Ethics Committees of Graduate School of Education, Kyoto University, Japan (# CPE-303). All
participants provided informed consent for participation in this study.

4.2      Participants
The questionnaire survey was conducted four times (1–4 waves). The interval between each wave was approximately one month (September to
December 2019). All data were collected from a web-based nationwide survey through Macromill, a marketing research company with monitors
throughout Japan. The initial sample consisted of 337 Japanese-speaking mothers. There were 289 participants in Wave 2, 239 in Wave 3, and
163 in Wave 4. All participants were �rst-time mothers and their children were less than four months of age at Wave 1. To determine the sample
size, we consulted the simulation, in which the effect of sample size on the result of LGM was calculated.45 The simulation results showed the
effect of sample size on various parameters of LGM, such as convergence rate and RMSEA on each number of measurement point (4, 5, and 6
time points). The results showed that for the four time points LGM, the RMSEA was below .05, and the convergence rate was above 95% if the
sample size was above 100 under all conditions. Allowing for dropout, we sampled over 300 participants at Wave 1 which resulted in a su�cient
sample by Wave 4. The sociodemographic composition of the samples is presented in Table 1. The sociodemographic characteristics of the
current samples did not differ across waves. This study was approved by the ethics review board of Kyoto University. Informed consent was
obtained from all mothers.

4.3      Materials

4.3.1   Infant Crying Questionnaire (ICQ)
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The ICQ was used to measure mothers’ beliefs or response intentions to infant crying. This questionnaire contained 31 items based on two
secondary factors and four �rst-factor structures. Although the original version of the ICQ assumed �ve �rst order factors, including directive
control in parent-oriented beliefs, subsequent studies including the original author’s work have used only four subscales by excluding directive
control.39,44 In the present study, we also excluded directive control. Infant-oriented beliefs include attachment and communication, while parent-
oriented beliefs include minimization and spoiling for crying infants. Infant-oriented items included concerns about the infant’s welfare, a desire
to help the infant, sympathy, or empathy for the infant (e.g., ‘I felt sad for the baby’). On the other hand, parent-oriented items included self-
focused concerns, negative and avoidance reactions toward the infant, or responses that are of interest or importance to the mother but not the
infant (e.g., ‘All that crying made me feel nervous’). Each item was rated on a 5-point scale ranging from 1 (never) to 5 (always). The original
version of the ICQ was translated into Japanese by the �rst author after obtaining permission from the original authors, and then back-translated
by an English proofreading company. Prior to this study, the reliability and validity of the Japanese version of the ICQ were examined through
con�rmatory factor analyses and correlation analyses with related questionnaires. These results are reported in the Supplementary information.

4.3.2   The short form of Japanese version of Infant Behavior Questionnaire-Revised (IBQ-R)
The Japanese version of the IBQ-R included 85 items evaluated on a 7-point scale, which re�ects the relative frequency of infant reactions to
certain situations within the last week. These were then tabulated under 14 subscales (activity level, distress to limitations, fear, duration of
orienting, smiling and laughter, high-intensity pleasure, low-intensity pleasure, soothability, falling reactivity, cuddliness, perceptual sensitivity,
sadness, approach, and vocal reactivity). An item-weighted sum of approach was employed to create the temperament clusters: activity level,
distress to limitations, perceptual sensitivity, high-intensity pleasure, vocal reactivity, and fear subscales formed the “Surgency” cluster; low-
intensity pleasure, smiling and laughter, activity, duration of orienting, and cuddliness formed the “Negative emotionality” cluster (all scales were
inverted); and sadness (inverted), falling reactivity, and soothability formed the “Orienting” cluster.

4.4      Statistical analysis
To test the hypotheses, we proceeded in a two-step manner. We �rst sought to examine cross-sectional effects across the four waves to examine
inter-individual effects of infant age on maternal beliefs on infant crying.13 A regression analysis was conducted for each wave entering ICQ
scores as dependent variables and the infant’s monthly age as the independent variable. Next, the LGM was employed to examine the
longitudinal trajectories of infant-oriented and parent-oriented beliefs about infant crying over the 4-month postpartum period. LGM is a
multivariate statistical method within the framework of structural equation modeling that allows for the modeling of repeated measures data to
estimate intra-individual growth patterns over time. Finally, the association between changes in maternal beliefs about infant crying and infant
temperament was analyzed using parallel LGM, which integrated three LGM for each outcome variable and analyzed the cross-sectional,
prospective, and parallel associations among variables. The R 3.6.146 and lavaan packages47 were used for the analyses. We regarded p < .05 as
statistically signi�cant for each analysis, using two-tailed testing.

Data availability

The data, codes and Rmarkdown �les are publicly available on the FigShare (https://�gshare.com/s/d8df679d9651edce7bda). This link will be
replaced by the DOI once this manuscript has been accepted.
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Tables

Table 1. Results of regression analysis predicting ICQ from child age in each Wave

  Infant-oriented beliefs Parent-oriented beliefs

Group Characteristic Beta 95% CI p-value Beta 95% CI p-value

Wave1 Child age 0.04 0.01, 0.07 0.010 -0.08 -0.13, -0.02 0.006

Wave2 Child age 0.03 -0.01, 0.06 0.10 -0.02 -0.08, 0.04 0.47

Wave3 Child age 0.01 -0.04, 0.05 0.80 0.04 -0.03, 0.11 0.26

Wave4 Child age -0.03 -0.08, 0.03 0.33 0.07 -0.02, 0.16 0.12

CI = Con�dence Interval

 

Table 2. Parameter estimates from the parallel latent growth models

    (a) Surgency (b) Negative emotionality (c) Orientation

    Estimate
(b)

95% CI Estimate
(b)

95% CI Estimate
(b)

95% CI

Cross-
sectional
association

Intercept (IO) ~
Intercept
(Temperament)

0.02260 -0.02744 0.07265 -0.060651 -0.11334 -0.00796 -1.97e-02 -5.60e-
02

0.01661

  Intercept (PO)
~ Intercept
(Temperament)

0.05935 -0.02764 0.14634 0.036045 -0.05407 0.12616 7.33e-02 9.95e-
03

0.13657

Prospective
association

Intercept (IO) ~
Slope
(Temperament)

0.00822 -0.00599 0.02242 -0.004913 -0.02227 0.01244 -1.52e-03 -1.67e-
02

0.01363

  Intercept (PO)
~ Slope
(Temperament)

-0.01369 -0.03830 0.01091 0.003641 -0.02645 0.03374 -1.05e-02 -3.67e-
02

0.01560

  Intercept
(Temperament)
~ Slope (IO)

-0.04912 -0.07024 -0.02799 0.008398 -0.01197 0.02877 -2.85e-03 -1.70e-
02

0.01131

  Intercept
(Temperament)
~ Slope (PO)

0.03575 0.00740 0.06410 0.015748 -0.01326 0.04476 -1.08e-03 -2.11e-
02

0.01893

Parallel
association

Slope (IO) ~
Slope
(Temperament)

0.00922 0.00346 0.01498 -0.003913 -0.01074 0.00292 8.43e-04 -5.09e-
03

0.00677

  Slope (PO) ~
Slope
(Temperament)

-0.00227 -0.01016 0.00561 0.000649 -0.00902 0.01032 1.06e-02 2.02e-
03

0.01909

Chi-square   70.95816 0.03370   58.911064 0.20857   1.13e+02 1.31e-
06

 

CFI   0.98233     0.991237     9.26e-01    

RMSEA   0.04977     0.031533     8.70e-02    

CI = Con�dence Interval, IO = Infant-oriented beliefs, PO = Parent-oriented beliefs
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Table 3. The sociodemographic composition of the samples

Characteristic Wave1, N = 3391 Wave2, N = 2891 Wave3, N = 2401 Wave4, N = 1641 p-
value2

Mother's age 28.7 (4.1) 28.9 (4.1) 29.0 (4.1) 29.1 (4.1) 0.79

Child's age 1.83 (1.40), 0.00-
4.00

2.92 (1.41), 1.00-
5.00

3.99 (1.42), 2.00-
6.00

5.04 (1.40), 3.00-
7.00

<0.001

Child's sex         0.42

female 147 (43) 125 (43) 107 (45) 83 (51)  

male 192 (57) 164 (57) 133 (55) 81 (49)  

Premature 37 (11) 30 (10) 20 (8.3) 12 (7.3) 0.51

Underweight 39 (12) 33 (11) 25 (10) 19 (12) 0.98

Job         0.99

Employed 172 (51) 149 (52) 120 (50) 84 (51)  

Unemployed or on leave of
absence

167 (49) 140 (48) 120 (50) 80 (49)  

Home income         >0.99

less than 2 million yen 7 (3.2) 7 (3.7) 7 (4.5) 5 (4.5)  

2 -4 million yen 54 (25) 47 (25) 38 (25) 26 (24)  

4 -6 million yen 67 (31) 51 (27) 45 (29) 36 (33)  

6 -8 million yen 39 (18) 39 (21) 27 (18) 17 (15)  

8 -10 million yen 35 (16) 31 (16) 26 (17) 18 (16)  

10-15 million yen 13 (5.9) 11 (5.8) 10 (6.5) 7 (6.4)  

more than 15 million yen 4 (1.8) 4 (2.1) 1 (0.6) 1 (0.9)  

Unknown 120 99 86 54  

1Statistics presented: Mean (SD); Mean (SD), Minimum-Maximum; n (%)

2Statistical tests performed: One-way ANOVA; chi-square test of independence

Figures
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Figure 1

Score of (A) Infant-oriented beliefs and (B) Parent-oriented beliefs at each the child’s age. The same participants were connected by line
segments.
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