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Abstract  

The social interactions between caregivers and their children play a crucial role in 

childhood development; therefore, caregivers’ feelings for children are critical for the 

development of social minds. Mothers of children with autism spectrum disorder (ASD) 

are known to experience higher levels of stress. However, knowledge regarding mothers’ 

feelings for their children before receiving a clinical diagnosis is limited. This study 

retrospectively investigated the time course of mothers’ feelings from the time of birth 

and the effect of protective factors. The participants were 5- to 8-year-old children with 

an ASD diagnosis and their mothers. The mothers of the children with ASD had less 

positive feelings toward their children than the mothers of the typically developed (TD) 

children before receiving a clinical diagnosis. Intriguingly, prior knowledge of ASD may 

relieve maternal mental distress during the child-rearing years and at the time of diagnosis. 

 



Introduction 

Mothers’ emotions impact effective parenting during infancy. Strong negative emotions 

in parents may disrupt cognition and decision making, cause excessive interference 

with their child, and induce tendencies to take actions that overwhelm processes that 

normally control negative emotions; additionally, strong negative emotions lead to 

negative expressive behaviors, and vice versa [1]. The social interaction between 

mothers and their children plays an important role in development during infancy; 

consequently, a mother's feelings for her children are extremely important to the 

development of the child’s social mind. The emotional interactions between a mother 

and her child are induced by their behaviors, and such interactions play a crucial role 

in forming social minds. Intriguingly, recent neuroimaging studies demonstrated the 

neural responses which underlie this process [2-4]. Negative emotions of parents are 

known to cause child development problems [1, 5]. If parents’ negative emotions 

toward their children are prominent, their children's social capacity tends to be low, and 

the risk of behavioral problems and other developmental disorders tends to be high [1, 

5]. More recent research suggests that negative expression that reflects mothers’ 

affective sensitivity to aversive child behavior promotes interaction patterns in children 

that place children at risk for adjustment problems [6]. Therefore, it is important to 

relieve the negative feelings induced by children, especially for caregivers of children 

with developmental disorders who tend to have difficult behaviors.  

Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by 

impairment in social interaction, impairment in communication, restricted interests, 

and repetitive behavior. Parents of children with ASD are more likely to have a 

depressive mood and experience stress-related physical distress than parents who care 



for typically developed (TD) children [7]. According to a recent longitudinal study, the 

psychological condition of the parents is associated with the social ability of their 

children with ASD [8]. Notably, emotional acceptance of ASD could be a protective 

factor against parenting stress and a depressive mood [9]. Less severe ASD symptoms 

are expected to enhance the ease of embracing acceptance of the diagnosis among 

caregivers. However, a recent study revealed the opposite results [9]. The subtler the 

symptoms, the less attention the parents are likely to pay to the disorder. Therefore, we 

should pay more attention to the acceptance of ASD children without intellectual 

disability by their parents. Regarding children with ASD without intellectual disability, 

a recent study demonstrated that parents of children with high-functioning ASD exhibit 

higher levels of parenting stress and a lower quality of life compared to parents of TD 

children [10]. 

On the other hand, some parents show psychological resilience (i.e., diminished 

psychological distress) after their children receive a diagnosis of a chronic medical 

condition [11]. These parents overcome the initial impact of receiving the diagnosis 

and achieve an attitude of acceptance [12]. Parents who had resolved their emotions 

regarding the diagnosis of a chronic medical condition reported less stress [12] and 

received more social support [13] than parents who had not. Therefore, the emotional 

acceptance of the diagnosis must be a protective factor against distress in caregivers of 

a child with ASD. 

The positive effect of early intervention for children with ASD has been demonstrated 

[14-18]. In addition to developments in early intervention, early diagnostic tools have 

been developed [19, 20]. When their children are diagnosed, some parents experience 

increased levels of self-blame and despair about the diagnosis, and their mental health 



worsens [9]; therefore, subsequent interventions should fully consider the mothers’ 

emotions regarding the diagnosis of ASD [21]. 

However, in the case of ASD without intellectual disability, studies examining how 

mothers feel about their children when they notice abnormalities in their children 

and/or receive the clinical diagnosis of their children are limited. Moreover, studies 

investigating how the mothers’ feelings for their children change before receiving a 

clinical diagnosis are lacking. The first purpose of this study is to investigate the time 

course of mothers’ feelings for their children, including the period before they received 

a clinical diagnosis. Accordingly, we retrospectively compared the time course of 

mothers’ feelings (i.e., 0, 18 and 36 months of the child’s chronological age in addition 

to the time of the survey) between mothers of TD and ASD children without intellectual 

disability. We hypothesized that the mothers of children with ASD had less positive 

feelings toward their children than the mothers of TD children during the child-rearing 

years. The second purpose of this study is to investigate the effect of 3 possible 

protective factors (i.e., confidence in knowledge about ASD, family resources and 

social support) on the time course of the mothers’ feelings for their children. For the 

latter analysis, we employed time points related to the diagnostic event (i.e., zero 

months of age, the time abnormalities were recognized in their children, the time the 

children received the diagnosis of ASD, and the time of the survey). We hypothesized 

that these three protective factors relieve maternal mental distress during the child-

rearing years. 

 



Materials and Methods 

Participants 

All participants were recruited from public nursery schools in Kanazawa City and 

Kanazawa University’s Hospital. Initially, 73 children and their mothers chose to 

voluntarily participate in this study. The clinically recruited children were diagnosed 

by a clinical psychiatrist and a clinical psychologist with more than 5 years of clinical 

experience in the diagnosis of ASD using the Autism Diagnostic Observational 

Schedule–Generic (ADOS) [22], the Diagnostic Interview for Social and 

Communication Disorders (DISCO) [23], and the DSM-IV [24] criteria at the time of 

participation in this study. ASD children were included in this study if they met the 

diagnosis criteria for childhood autism, atypical autism or Asperger’s syndrome with 

DISCO, and/or the ADOS criteria for the autism spectrum. The exclusion criteria for 

the children included known hearing loss or a central nervous system involvement other 

than autism, a low birth weight (< 1500 g) (n = 3) and intellectual disability < 70 based 

on the mental processing scale of the Kaufman Assessment Battery for Children (K-

ABC) [25] (n = 8). The final clinical group consisted of 30 children with ASD (25 

males, 5 females) aged 63–111 months and their mothers (Table 1). The control group 

included 32 TD children (19 males, 13 females) aged 61–79 months and their mothers 

(Table 1). All TD children and their parents had no prior or current developmental, 

learning, or behavioral problems as reported on a questionnaire completed by the 

parents. The parents agreed to their child’s participation in the study with full 

knowledge of the experimental nature of the research study. Written informed consent 

was obtained prior to participation. The Ethics Committee of Kanazawa University 



Hospital specifically approved this study, and all procedures were performed in 

accordance with the Declaration of Helsinki. 

Psychological tasks and questionnaire completed by the 

mothers 

We conducted a semistructured interview with the mothers participating in the survey 

by one of the author who had a clinical experience for young children more than 8 years. 

We asked them to rate their feelings for their children from negative to positive using 

a visual analog scale (VAS; from -10 to 10). (Fig 1) The average interview time was 37 

minutes. In addition, retrospectively, we asked the mothers about their feelings when 

their child was 0, 18 and 36 months of age and at the time of the survey. We asked the 

mothers of the children with ASD about their feelings for their children during an event 

(i.e., when they noticed an abnormality in their children and/or when they received the 

diagnosis of ASD). We also asked the mothers about possible factors protective against 

caregivers’ psychological distress associated with the diagnosis of ASD in their 

children (i.e., knowledge about ASD, family resources and social support). Regarding 

factor 1 (mothers’ confidence in knowledge about ASD), the mothers rated their degree 

of confidence in their knowledge about ASD before their child was diagnosed using a 

five-point rating scale (i.e., -2 = they did not know about ASD at all, -1 = they did not 

know much, 0 = neither, 1 = they have slight knowledge, 2 = they were very 

knowledgeable about ASD). Regarding factor 2 (family resources), we divided the 

types of family members who had supported the mothers into three categories 

(husbands, children’s grandparents and mothers’ siblings). We grouped the mothers 

according to the number of categories. Eventually, the number of groups was two (one 



category or two categories). Regarding factor 3 (social support), we divided the 

mothers into 3 groups based on when the mothers started to regularly visit institutions 

specialized in child development (i.e., 1, they started receiving social support before 

the clinical diagnosis; 2, they started receiving social support after the clinical 

diagnosis; and 3, they have not received social support). 

In all mothers, we also assessed the level of anxiety, depressive symptoms and quality 

of life (QOL) using the State-Trait Anxiety Inventory (STAI) [26], the Zung Self-rating 

Depression Scale (SDS) [27], and the World Health Organization Quality of Life 

(WHOQOL26) [28]. The Full IQ score (FSIQ) was estimated using the Japanese 

version of the National Adult Reading Test (JART) [29]. The socioeconomic status was 

estimated using the Hollingshead Index (SES) [30]. 

Psychological tasks and questionnaire regarding the children 

The autistic traits of the children were quantitatively assessed by the parents using the 

Japanese version [31] of the social responsiveness scale (SRS) [31, 32]. Higher scores 

on the SRS indicate a higher degree of social impairment. The raw scores of the SRS 

were converted to T-scores (with a mean of 50 and a standard deviation of 10) for 

gender. The ADHD (attention deficit hyperactivity disorder) Rating Scale (ADHD-RS) 

[33] was employed to assess the comorbid symptoms of ADHD. Receptive vocabulary 

and comprehension were measured in each child using the Picture Vocabulary Test-

Revised (PVT-R) [34]. K-ABC [25] was employed to estimate the intelligence level of 

the children. To assess the psychological adjustment, the strengths and difficulties 

questionnaire (SDQ) [35] was employed.  

 

 



Statistical analysis 

Comparison of mothers’ background at the time of survey   

First, to investigate the mothers' background, which may affect their emotions toward 

their children, we compared the social and mental conditions (STAI trait, SDS, 

WHOQOL26, FSIQ, SES, and age) of the mothers of the children with ASD and the 

mothers of the TD children at the time of the survey using an unpaired t-test (two-

tailed). The significance level was set at P < 0.05 for all statistical analyses. 

Comparison of mothers’ feelings for their children between the 

mothers of the TD and ASD children 

Second, to investigate the time course of the mothers’ feelings for their children before 

they received a clinical diagnosis, we compared the time course of the mothers’ feelings 

(0, 18 and 36 months of age in addition to the time of the survey) between the mothers 

of the children with ASD and those of the TD children. We employed a two-way 

ANOVA in which “diagnosis; 2 levels (1, TD and 2, ASD)” was the between-group 

factor and “time; 4 levels (1, zero month of age; 2, eighteen months of age; 3, thirty-

six months of age; and 4, the time of the survey)” was the within-group factor. In this 

analysis, we excluded two participants who received a clinical diagnosis before thirty-

six months of age as we focused on the mothers’ feelings before the diagnosis. 

Therefore, the clinical group consisted of 28 children with ASD and their mothers (S1 

Table). The control group included 32 TD children and their mothers (Table 1). If a 

significant main group effect or interaction was observed in the post hoc analysis, we 

employed an unpaired t-test between the groups at each time point. The significance 

level was set at P < 0.05 for all statistical analyses. 

 In addition, to consider the possible confounding factors, we added a two-way 



ANCOVA in which “diagnosis; 2 levels (1, TD and 2, ASD)” was the between-group 

factor, “time; 4 levels (1, zero months of age; 2, eighteen months of age; 3, thirty-six 

months of age; and 4, the time of the survey)” was the within-group factor, and 

intellectual level (K-ABC Mental Processing Scale), gender (male = 0, female = 1) in 

children, depressive mood (SDS score), anxious trait (STAI-trait score), and history of 

psychiatric treatment (without history = 0, with history = 1) in the mothers served as 

the covariates. 

Effect of the three possible factors on the mothers’ feelings for their 

children with ASD 

Third, to investigate the protective effect of the three possible factors on the mothers’ 

psychological distress associated with the diagnosis of ASD, we employed a two-way 

ANOVA in which “time; 4 levels (1, zero months of ages; 2, when they noticed 

abnormalities in their children; 3, when they received the diagnosis of ASD; and 4, the 

time of the survey)” was the within-group factor and “each possible protective factor” 

(confidence in their knowledge of ASD, family resources and social support) was the 

between-group factor. The levels of protective factor 1 (confidence in knowledge of 

ASD) were 1 (they did not know at all), 2 (they did not know much), 3 (they knew a 

little), and 4 (they were very knowledgeable). The levels of factor 2 (family resources; 

the number of categories that can support the participant) were 2 (1, husbands or 

grandparents of the child and 2, husbands and grandparents of the child or siblings of 

the mother). The levels of factor 3 (social support) were 1 (they started receiving social 

support before the clinical diagnosis), 2 (they started receiving social support after the 

clinical diagnosis), and 3 (they have not received social support). In this analysis, we 

included all participants as shown in Table 1. If a significant main group effect or 



interaction was observed in the post hoc analysis, we employed an unpaired t-test or 

one-way ANOVA among the groups at each time point. The significance level was set 

at P < 0.05 for all statistical analyses. 

Additional background effects on mothers’ feelings for their children 

at the time of diagnosis 

Fourth, to confirm the possible effect of the mothers’ (i.e., FSIQ, age, and degree of 

knowledge about ASD) and children’s (i.e., SRS, SDQ, ADHD-RS, PVT-R, K-ABC 

mental processing scale, birth weight, months of age when they displayed 

abnormalities, and months of age when they received the diagnosis of ASD) 

background, Spearman's rank correlation coefficient was employed to investigate the 

relationships between the mothers’ feelings for their children at the time of diagnosis 

and the above possible background factors. The significance level was set at P < 0.05 

for all statistical analyses. 

 

  



Results 

Comparison of maternal mental conditions between the 

mothers of the TD and ASD children at the time of the survey 

As shown in Table 1 and S1 Table, the unpaired t-test (two-tailed) revealed a significant 

difference in the STAI-trait score, SDS score, WHOQOL26 several subscores and 

history of psychiatric treatment (see statistical values in Table 1 and S1 Table), but no 

significant difference was observed in FSIQ, SES, and age between the mothers of the 

children with ASD and those of the mothers of the TD children (see statistical values 

in Table 1 and S1 Table). 

Comparison of mothers’ feelings for their children between 

the mothers of the TD and ASD children 

The two-way ANOVA revealed a significant interaction between diagnosis and time 

(df = 3, 174, F = 7.322, P < 0.001). As shown in Fig 2, the mothers of the children with 

ASD had less positive feelings for their children than the mothers of the TD children 

during the toddler period (18 to 36 months of age, i.e., the time before the diagnosis). 

In the additional analysis using the two-way ANCOVA, which considered the possible 

confounding factors, this significant interaction between diagnosis and time remained 

(df = 3, 159, F = 8.625, P < 0.001). The post hoc unpaired t-test revealed significant 

differences between the groups at eighteen months of age (df = 58, t = 4.03, P < 0.001) 

and thirty-six months of age (df = 58, t = 6.01, P < 0.001); however, no significant 

differences were observed at zero months of age (df = 58, t = 1.13, P = 0.26) and the 

time of the survey (df = 58, t = 1.69, P = 0.95).  



Effect of ASD knowledge on the mothers’ feelings for their 

children 

A two-way ANOVA in which “confidence in knowledge of ASD (1, they did not know 

at all; 2, they did not know much; 3, they knew a little; and 4, they were very 

knowledgeable)” was the between-groups factor and “time (1, zero months of age; 2, 

when they noticed abnormalities in their children; 3, when they received the ASD 

diagnosis; and 4, the time of the survey)” was the within-group factor was performed. 

For the questionnaire item “confidence in knowledge of ASD”, none of the mothers 

answered “neither”; therefore, this factor was given a designation of level 4. As shown 

in Fig 3, a significant interaction was observed between knowledge and time (df = 9, 

78, F = 3.34, P = 0.002). Therefore, we performed a post hoc analysis to investigate 

the effect of confidence in ASD knowledge on the mothers’ feelings for their children 

at each time point and employed a one-way ANOVA in which “confidence in 

knowledge of ASD” was the between-group factor. A significant main effect 

(confidence level) was observed at two time points, i.e., zero months of age (df =3, F 

= 3.59, P = 0.027) and the time when they received the diagnosis of ASD (df = 3, F = 

4.18, P = 0.015). However, no significant main effect was observed at the other two 

following time points: the time when they noticed abnormalities in their children (df = 

3, F = 0.47, P = 0.704) and the time of the survey (df = 3, F = 0.92, P = 0.444). 

Effect of family resources on the mothers’ feelings for their 

children 

We performed a two-way ANOVA in which “family resources (1, husbands or 

grandparents of the children and 2, husbands and grandparents of the children or 



siblings of the mothers)” was the between-group factor and “time (1, zero months of 

age; 2, when they noticed abnormalities in their children; 3, when they received the 

diagnosis of ASD; and 4, the time of the survey)” was the within-group factor. No 

significant main effect (group; df = 1,28, F = 2.69, P = 0.11) or interaction between 

family resources and time (df = 3, 84, F = 0.37, P = 0.77) was observed. 

Effect of social support on the mothers’ feelings for their 

children 

We performed a two-way ANOVA in which “social support (1, they started receiving 

social support before the clinical diagnosis; 2, they started receiving social support after 

the clinical diagnosis; and 3, they have not received social support)” was the between-

group factor and “time (1, zero months of age; 2, when they noticed abnormalities in 

their children; 3, when they received the diagnosis of ASD; and 4, the time of the 

survey)” was the within-group factor. No significant main effect (group; df = 2,27, F = 

0.98, P = 0.39) or interaction between social support and time (df = 6, 81, F = 0.19, P 

= 0.98) was observed. 

Additional background effects on mothers’ feelings for their 

children at the time of diagnosis 

The Spearman’s rank correlation coefficients revealed a significant correlation between 

the VAS score (i.e., mothers’ feelings for their children) at the time of diagnosis and 

the confidence in their knowledge of ASD at the time of diagnosis (ρ = 0.54, P = 0.002). 

However, no significant correlations were observed between the VAS score and the 

following additional possible factors: FSIQ (ρ = 0.19, P = 0.31), age of mothers (ρ = -

0.07, P = 0.73), SRS (ρ = -0.16, P = 0.41), SDQ (ρ = -0.18, P = 0.39), ADHD-RS (ρ = 



-0.01, P = 0.95), PVT-R (ρ = 0.13, P = 0.48), K-ABC mental processing scale (ρ = 0.29, 

P = 0.12), birth weight (ρ = -0.05, P = 0.37), months of age when they noticed 

abnormalities in their children (ρ = -0.04, P = 0.85), and months of age when they 

received the diagnosis of ASD (ρ = 0.06, P = 0.74). 

 

  



Discussion 

The main purpose of this study was to retrospectively investigate the time course of 

mothers’ feelings for their children from the time of birth and the effect of possible 

protective factors (confidence in knowledge of ASD, family resources and social 

support) at various time points. During the period (18 to 36 months of age) before they 

received the clinical diagnosis, the mothers of the children with ASD had less positive 

feelings for their children than the mothers of the TD children. Regarding the 3 

plausible protective factors, confidence in ASD knowledge seemed to be crucial to the 

mothers. Mothers who were more confident in their knowledge of ASD had less 

negative feelings at the time of diagnosis. In summary, the mothers of the children with 

ASD had less positive feelings for their children than the mothers of the TD children 

before they received a clinical diagnosis. Therefore, prior knowledge of the 

developmental disorder may relieve maternal mental distress during the child-rearing 

years and at the time of diagnosis. 

In the present study, at the time of the survey, no difference was observed in the 

mothers' feelings for their children between the mothers of the TD children and those 

of the ASD children. The mothers who voluntarily participated in the present study 

were willing to deepen their understanding of ASD. Because of this background, most 

mothers had likely already accepted their child’s developmental disorder. Thus, the 

subjects in this study are considered to have selection bias toward positive feelings for 

their children. 

Although a selection bias toward positive feelings may exist, it was difficult for the 

mothers to feel positive toward their children at the prediagnosis time of 18 and 36 

months. Furthermore, at the time of the survey, no significant difference in the mothers' 



feelings for their children was observed between the mothers of the TD children and 

those of the ASD children; however, the QOL at the time of the survey was lower, 

depressive and anxious tendencies at the time of the survey were higher, and a history 

of psychiatric treatment was more prevalent in the mothers of the children with ASD. 

This finding is consistent with previous reports that the caregivers of ASD children are 

under stress and have a high depressive tendency [7] and a lower QOL [36], which 

could be improved by social supports [37]. If selection bias did not exist, the negative 

emotions might have been stronger, and the psychiatric symptoms may have been 

greater. Our results suggest that even in cases of high-functioning autism, earlier 

detection and support for the parents and children should be considered. 

Although limited research studies have examined caregiver knowledge of ASD and its 

relation to caregiver stress, a recent study demonstrated that more integrated knowledge 

enables the parents' acceptance of the disease [38]. These results are consistent with the 

results of the present study. If mothers have sufficient knowledge about social 

development beginning in early childhood, it may be possible to prevent the adverse 

effects on the parent-child relationship at the time of diagnosis of ASD. Conversely, if 

a mother's confidence in her knowledge of ASD is insufficient, we should consider the 

parent-child relationship. Given the high prevalence rate of ASD (2.6%) [39], all 

parents should learn about ASD symptoms during young childhood for public mental 

health reasons.  

Family and social resources have been reported to be directly associated with 

caregivers’ well-being [40-42]. In addition, interventions involving social support 

contribute to improvements in parenting stress and reductions in depression and anxiety 

among caregivers [43]. In the present study, however, we could not confirm this effect. 



This issue may be due to methodological differences and/or weak statistical power 

because of the small sample sizes. 

According to a previous study, the anxiety of caregivers who have children with ASD 

is significantly higher if their knowledge and beliefs about ASD etiology are 

inconsistent [44]. As a historical background of ASD etiology, in the 1960s, mothers 

of children with ASD were called "Refrigerator mothers", and there were 

misunderstandings and stigmatization in the wider community that the cause of ASD 

was the mothers' parenting attitude. As the importance of biological genetic research 

has increased and the etiology of ASD is assumed to be biogenetic, the skeptical theory 

of the relationship between autism and parenting attitudes of the mothers has 

diminished. Therefore, medical knowledge of ASD must have crucial role to prevent 

caregivers' despair caused by stigmatization and lead to better parent-child 

relationships. 

The present study has some limitations. First, the mothers were motivated to participate 

in a study that focused on ASD; thus, selection bias existed in this research. Further 

research studies involving birth cohorts are necessary to draw a definitive conclusion 

based on unbiased data. Second, it was necessary for the mothers to remember their 

feelings for their children retrospectively; therefore, recall bias existed in this research 

study. Third, we could not consider the mothers’ anxiety and depressive mood in the past 

period, which could be confounding factors for our results. Fourth, the present study is a 

novel investigation of the time course of mothers’ feelings. Therefore, without the effect 

size predicted by prior studies, we explore our hypothesis in a small number of subjects 

as a pilot study. Fifth, VAS have been thought to be a useful and simple direct method 

for measuring patients’ subjective pain. However, the use of a VAS to measure mothers’ 



feelings for their children requires validation against a detailed questionnaire. Further 

prospective research studies with larger sample sizes and the use of detailed 

questionnaires are necessary to control various confounding factors. Sixth, we did not 

evaluate the degree of correct knowledge the mothers had. Further studies using 

qualitative and quantitative evaluations of knowledge are necessary. 
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Table 1. Demographic characteristics of all participants 

 TD ASD t p 

Mothers     

Number of subjects 32 30   

Years of age 38.1 (31-45) 38.1 (31-50) 0.0 n.s. 

JART (Estimated IQ) 100.6 (7.8) 103.4 (8.6) -1.3 n.s. 

SDS 35.9 (5.2) 41.4 (9.0) -2.9 .006 

STAI trait 39.8 (8.7) 45.9 (11.9) -2.3 .024 

QOL (Average) 3.7 (0.5) 3.4 (0.6) 2.2 .029 

QOL subscore I (Physical) 3.9 (0.6) 3.4 (0.7) 2.4 .019 

QOL subscore II (Psychological) 3.5 (0.5) 3.3 (0.8) 1.5 n.s. 

QOL subscore III (Social) 3.8 (0.5) 3.4 (0.6) 2.8 .006 

QOL subscore IV (Environment) 3.6 (0.6) 3.4 (0.6) 1.3 n.s. 

QOL subscore V (General) 3.6 (0.7) 3.2 (0.8) 2.3 .026 

SES 42.2 (8.4) 42.7 (6.0) -0.3 n.s. 

History of psychiatric treatment 

         (yes/no) 
3/29 13/17 9.3* 0.002 

Children     

Gender (male/female) 19/13 25/5   

Chronological age (months) 70.2 (61-79) 79.8 (63-111) -3.5 .001 

Birth weight (g) 
3038.2 

(312.9) 

3100.1 

(237.9) 
-0.9 n.s. 

SRS total T-score 47.6 (7.2) 70.4 (11.5) -9.4 P < .001 

ADHD-RS 5.1 (5.0) 21.5 (10.9)** -7.0 P < .001 

SDQ 8.8 (4.5) 18.5 (5.6)** -7.3 P < .001 

K-ABC Mental Processing Scale 105.7 (13.7) 96.8 (15.0) 2.4 .018 

PVT-R 10.5 (3.1) 9.3 (3.6) 1.4 n.s. 



JART, the Japanese version of the National Adult Reading Test. SDS, the Zung Self-

Rating Depression Scale. STAI, the State-Trait Anxiety Inventory. QOL, World Health 

Organization Quality of Life. SES, Socioeconomic status using the Hollingshead Index. 

SRS, Social Responsiveness Scale. ADHD-RS, The ADHD Rating Scale. SDQ, The 

strengths and difficulties questionnaire. K-ABC, Kaufman Assessment Battery for 

Children. PVT-R, the Picture Vocabulary Test-Revised. The values represent the mean 

(range or standard deviation) of each variable. n.s., not significant. *, X2 value. **, n=25. 

 

 

 

 

 

 

 

 

 

  



Supporting information  

S1 Table. Demographic characteristics of the participants in which two subjects are 

excluded for further analysis.  

 

Figure legends 

Fig 1. An example of the VAS scores of mothers’ feelings for their ASD children drawn 

on graph paper. 

 

Fig 2. VAS scores of mothers’ feelings for their children. 

Red triangles indicate parents who have ASD children (n = 28). Blue circles indicate 

parents who have TD children (n = 32). A two-way ANOVA revealed a significant 

interaction between diagnosis and time. The values indicate the mean. Error bars 

represent the standard errors.  

 

Fig 3. VAS scores of mothers’ feelings for their children with ASD. 

Group factors are the 4 levels of the mothers’ confidence in their ASD knowledge.  

Red triangles indicate the group in which the mothers did not know of ASD at all (n = 8). 

Brown squares indicate the group in which the mothers did not know much (n = 4). Green 

diamonds indicate the group in which the mothers have slight knowledge of ASD (n = 

13). Blue circles indicate the group in which the mothers were very knowledgeable (n = 

5). Two-way ANOVAs revealed significant interactions between knowledge and time 

(group and time points related to the diagnostic event). The values indicate the mean. 

Error bars represent the standard errors.   

 

  



S1 Table 1.  

 TD ASD t p 

Mothers     

Number of subjects 32 28   

Years of age 38.1 (31-45) 37.9 (31-50) 0.2 n.s. 

JART (Estimated IQ) 100.6 (7.8) 103.5 (8.6) -1.4 n.s. 

SDS 35.9 (5.2) 41.0 (9.0) -2.6 .001 

STAI trait 39.8 (8.7) 45.4 (11.9) -2.1 .041 

QOL (Average) 3.7 (0.5) 3.4 (0.6) 2.0 n.s 

QOL subscore I (Physical) 3.9 (0.6) 3.5 (0.7)  2.0 .048 

QOL subscore II (Psychological) 3.5 (0.5) 3.3 (0.8)  1.5 n.s. 

QOL subscore III (Social) 3.8 (0.5) 3.4 (0.7) 2.5 .014 

QOL subscore IV (Environment) 3.6 (0.6) 3.4 (0.6) 1.1 n.s. 

QOL subscore V (General) 3.6 (0.7)    3.2 (0.8) 2.3 .024 

SES 42.2 (8.4) 42.7 (6.2) -0.3 n.s. 

History of psychiatric treatment 

         (yes/no) 
3/29 11/17 7.5* 0.006 

Children     

Gender (male/female) 19/13 23/5   

Chronological age (months) 70.2 (61-79) 79.2 (63-111) -3.1 .004 

Birth weight (g) 
3038.2 

(312.9) 

3097.9 

(246.4) 
-0.8 n.s. 

SRS total T-score 47.6 (7.2) 69.4 (10.6) -9.4 P < .001 

ADHD-RS 5.1 (5.0) 20.8 (10.5)** -6.8 P < .001 

SDQ 8.8 (4.5) 18.4 (5.6)** -7.1 P < .001 

K-ABC Mental Processing Scale 105.7 (13.7) 97.0 (15.0) 2.4 .022 

PVT-R 10.5 (3.1) 9.5 (3.7) 1.2 n.s. 



 

  



 

  



 

 


