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Abstract

Eliciting parents’ concerns about their child’s development is a key component of developmental surveillance. Here, we
aimed to examine whether parental concern about the child’s development during the first year of life is associated with
a later diagnosis of autism spectrum disorder (ASD). We compared prospectively collected data from medical records on
parental concerns and children’s developmental milestones at ages 2, 4, 6, 9, and 12 months between 280 children later
diagnosed with ASD and 560 children without ASD. Overall, 8.1% of parents in our study expressed concerns regarding
their child’s development during the first year of life, with a significantly higher portion of parents of children later diagnosed
with ASD expressing concerns vs. parents of children without ASD (19.5% vs. 2.8%; p < 0.001). Notably, parental concerns
were associated with the failure of children to master age-appropriate language, motor, and social developmental milestones
(OR=5.27,p<0.001; OR=2.46, p=0.023; and OR =2.27, p=0.012, respectively). Nevertheless, even after adjustment for
this association, parental concerns were found to be an independent risk factor for ASD (aOR =7.76; 95%CI=4.31-13.97).

Thus, regular monitoring of parent-reported concerns may be invaluable in early screening programs for ASD.
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Currently, the diagnosis of autism spectrum disorder (ASD)
relies on the clinical evaluation of impairments in social
reciprocity and communication and the manifestation of
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stereotypical patterns of behavior and interests, which are
usually not apparent until the second year of life (Baio et al.,
2018). Consequently, most children with ASD are diagnosed
only after 3 years of age (Shaw et al., 2020). Nonetheless,
early diagnosis of ASD has immense implications for prog-
nosis: It has been convincingly demonstrated that the effect
of most interventions designed to ameliorate ASD symp-
toms is strongly correlated with the age of the child at the
time interventions are instituted, with earlier interventions
leading to better outcomes (Bradshaw et al., 2015; Gabbay-
Dizdar et al., 2022; Hyman et al., 2020; Rogers et al., 2014;
Sandbank et al., 2020; Towle et al., 2020; Whitehouse et al.,
2019; Zwaigenbaum et al., 2015). This evidence thus calls
for better screening approaches that will subsequently lead
to earlier ASD diagnosis (Bradshaw et al., 2015; Dawson,
2008; Sullivan et al., 2014; Zwaigenbaum et al., 2015).
Eliciting parents’ concerns about their child’s develop-
ment is a key component of developmental surveillance
(Dosreis et al., 2006; Volkmar et al., 2014). In previous
studies, about 50% of parents of a child with ASD reported
that they had had concerns before 12 months of age, due
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to observed abnormalities in social interactions and also in
other developmental domains, including motor skills, atten-
tion, and temperament (Clifford & Dissanayake, 2008; De
Giacomo & Fombonne, 1998; Gillberg et al., 1990; Ozonoff
et al., 2009; Watson et al., 2007). However, most studies of
parental concern in this context were based on retrospec-
tive questionnaires about the child’s development (Becerra-
Culqui et al., 2018; Zablotsky et al., 2017), while only a few
studies used data that was collected prospectively from par-
ents during the first 12 months of their children’s lives (Ozo-
noff et al., 2009; Sacrey et al., 2015, 2018; Tran et al., 2021).
Furthermore, those prospective studies were conducted on
high-risk families (i.e., families with a child already diag-
nosed with ASD), with such parents usually being particu-
larly alert to their child’s developmental trajectories. Thus,
further research on this matter using prospective data col-
lected from a population-representative sample is warranted.

To address the above knowledge gap, we examined the
association between parental concerns about their child’s
development during the first year of life and a later diagnosis
of ASD by leveraging large-scale prospective data collected
in the framework of regular child developmental monitoring
at mother—child health clinics (MCHCs) in the Negev area
(southern Israel).

Methods
Setting

The study was conducted in 47 government-funded
MCHC:s that provide health services to>95% of children
aged 0-6 years in southern Israel. This area is defined by
a population of approximately one million residents of two
main ethnicities Jews and Bedouin Arabs. In these MCHCs,
trained nurses provide health promotion and disease pre-
vention services for pregnant women, infants and children
(Israel Ministry of Health, 2023). In addition, they routinely
monitor the development of children born in the area via the
evaluation of age-appropriate developmental milestones. In
the beginning of each evaluation sessions, the nurses ask the
parents if they have any concerns about their child’s devel-
opment and record the answers in the child’s medical charts.
Nurses in MCHCs located in Bedouin villages, speaks both
Hebrew and Arabic and hence communicate with the chil-
dren and their parents in their preferred language. Impor-
tantly, children may skip one or more scheduled visits at
MCHC clinics due to medical or other reasons.

Study Sample

The study sample was ascertained from all children who
were born between January 2014 and July 2018 and whose
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development was monitored in one of the 47 MCHCs in
the Negev. We included only children who are members
of Clalit Health Services (CHS), the largest health service
provider in Israel, serving ~75% of the Negev population.
Importantly, child members of CHS who fail to master one
or more developmental milestones at their MCHC visits are
referred for further evaluation at Soroka University Medical
Center (SUMC). There, they undergo comprehensive devel-
opmental assessments until a diagnosis is made (may include
ASD, or other developmental delays) (Kerub et al., 2020;
Meiri et al., 2017). For this study, we randomly selected 280
out of the ~500 children with ASD who were diagnosed at
SUMC and used their national identity numbers to retrieve
their developmental records from the MCHCs. In addition,
data for children without ASD or any other developmental
disorder was ascertained from the same MCHC:s to be used
in this study as the comparison group—designated the no-
ASD comparison group. The no-ASD group was matched to
the ASD group in a 2:1 ratio to increase statistical power as
no-ASD children are remarkably more prevalent than ASD
children in the population. The matching of the no-ASD to
ASD children was on the basis of date of birth (+ 3 months),
sex (male/female) and ethnicity (Jewish/Bedouin). We did
not include children who had been lost to follow-up (miss-
ing > 2 checkups) and excluded two children who had been
referred to SUMC for further developmental evaluation but
had not completed the developmental assessment at the time
of data collection. This sample size has been shown to have
sufficient statistical power (80%) to detect differences of
two-folds or more in parental concerns between cases and
controls.

Data Collection

Data collection was completed in December 2022. Data
regarding the children’s birth and achievements at age-
appropriate developmental milestones and the parents’
socioeconomic status and concerns regarding the devel-
opment of their children was retrieved manually from the
MCHCs’ electronic charts. Specifically, data regarding the
children’s development and the concerns of parents recorded
at the first five checkup appointments at the MCHC clinics
was collected. At each meeting, the MCHC nurse would ask
the parents: “Do you have any concerns about your child’s
development?” In this study, we investigated whether the
parents’ answer to this question, namely, parental concerns,
could be used as an indicator of a later diagnosis of ASD.

Statistical Analysis
We used chi-square and T-tests to assess statistically sig-

nificant differences in the collected variables between the
study groups. In addition, odds ratios with 95% confidence
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intervals (CI) were used to assess the odds of parental con-
cerns about the child’s development being associated with a
later diagnosis of ASD. Finally, logistic regression models
were used to assess the independent association of parental
concerns at specific ages with the risk of ASD, while adjust-
ing for > 1 failed milestones. Statistical significance was set
at a threshold of a=0.05.

Community Involvement Statement

The research team included leading autism practitioners and
policymakers. There was no other community involvement
in this work.

Results

The study sample included 840 children (280 with ASD and
560 without ASD); 78.2% of the children were males and
23.2% were of Bedouin origin. The basic sociodemographic
and clinical characteristics of study participants are given
in Table 1. Parents of ASD children were, on average, one
year older than parents of no-ASD children (30.58 +£5.99 vs.
29.68 +£5.53; p=0.031 and 33.86+6.91 vs. 32.69 +6.53;
p=0.020 for mothers and fathers of ASD and no-ASD chil-
dren, respectively). In addition, a substantially lower portion
of the ASD children were families with higher socioeco-
nomic status compared to their no-ASD counterparts (3.6%
vs. 22.3%; p<0.001). Finally, ASD vs. no-ASD children
were more likely to be born by Cesarean Sect. (28.7% vs.
18.4%; p=0.002), at an earlier gestational age (38.50+2.91

vs. 39.54 +1.33 weeks; p<0.001), and at a lower gestational
weight (3.06 +0.676 vs. 3.31 +0.388; p<0.001).

Parental Concerns

Parents of 68 children (8.1%) expressed concerns about
their children’s development during the first year of life. Of
these, the parents of 55 children expressed concerns only
once, while the parents of 13 expressed concerns two or
more times during that time. There were significant differ-
ences between the study groups with regard to the number
of parents who had raised concerns about their child’s devel-
opment: parents of 19.5% of children later diagnosed with
ASD had raised concerns, compared to only 2.8% of parents
of non-ASD children (p <0.001; Fig. 1A). There were also
group differences in the number of times concerns were
raised by parents, with 3.4% of parents of ASD children
raising concerns multiple times compared to only 0.7% of
parents of no-ASD children (p=0.005; Fig. 1A).

An examination of parental concerns expressed in the five
visits to the MCHCs during the babies’ first year of life (at
the ages of 2, 4, 6, 9, and 12 months) revealed no significant
group differences in the ages at which children visited the
MCHCs (Supplementary Table S1). Figure 1B shows the
proportions of children whose parents expressed concerns
during these visits. As expected, more parents expressed
concerns about their children’s development as the children
became older. Here, too, higher rates of parents of children
later diagnosed with ASD expressed concerns about their
child’s development at all ages than their counterparts, with
larger differences being seen at older ages (Fig. 1B).

Table 1 Characteristics of the

Variable ASD Non-ASD p value
study sample (n=280) (n=560)
Gender (male), N (%) 219 (78.2%) 438 (78.2%) 12
Ethnicity (Jewish), N (%) 215 (76.8%) 430 (76.8%) 1?
Socio-economic status, N (%)
Low 95 (33.9%) 180 (32.1%) <0.001%
Moderate 175 (62.5%) 255 (45.5%)
High 10 (3.6%) 125 (22.3%)
Mother’s age at birth (years), mean+SD 30.58+5.99 29.68+5.53 0.031°
Father’s age at birth (years), mean+SD 33.86+6.91 32.69+6.53 0.020°
Birth details, N (%)
Spontaneous 205 (73.2%) 442 (78.9%) Ref
Cesarean section 68 (24.3%) 86 (15.4%) 0.0022
Assisted delivery 7 (2.5%) 32 (5.7%) 0.0932
Birth week, mean +SD 38.50+2.91 39.54+1.33 <0.001°
Premature delivery (<37 weeks), N (%) 46 (17.2%) 26 (4.7%) <0.001*
Birth weight (g), mean +SD 3.06+0.676) 3.31+0.388 <0.001°

4Chi-square test

"Two-sided unpaired T-test
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Association Between Parental Concerns
and Developmental Milestone Failures

We sought to reveal whether parental concerns regard-
ing their child’s development was associated with failure
in mastering developmental milestones, as assessed at the
MCHCs. Overall, at each of the MCHC visits during the
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Age of Children

first year of life, parents of children who failed to master
at least one developmental milestone were 2-3 times more
likely to express concerns about their child’s development
than parents of children who did not fail (Fig. 2A). Interest-
ingly, parental concerns were mostly associated with failure
in language acquisition milestones (OR =5.27; p <0.001;
Fig. 2B), especially towards the end of the first year of life
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Fig.2 Association between A
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(supplementary Table S2), implying that language was the
most significant factor in the child’s development that elic-
ited the concern of parents of children later diagnosed with
ASD.

Association Between Parental Concerns Regarding
Developmental Milestone Failure and ASD

Finally, we tested the association between parental con-
cerns regarding developmental milestone failure and a later
diagnosis of ASD, with and without adjustment for the
child’s failure in one or more developmental milestones,

OR=3.01
P <0.001
OR =258 OR=2.89
P <0.001 P <0.001 OR=2.85
P <0.001
4 months 6 months 9 months 12 months
Age of children
Bl railed Did not failed
OR =5.27
P <0.001
OR =2.27
P=0.012
Social Language

Type of milestone

social-economic status, maternal and paternal ages, cesar-
ean section, and birth week and weight (Table 2). Overall,
children of parents who expressed concerns during the first
year of life had ~7 times higher odds to be diagnosed with
ASD compared to children of parents who did not express
concerns, even after adjustment for developmental milestone
failure (aOR =7.12; 95%CI=3.57-14.18). These differences
were seen among both Jewish and Bedouin parents (Sup-
plementary Table S3) This association was most marked
towards the end of the first year of life at 9 and 12 months
of age (aOR =4.57;95%CI=1.76-11.84, and aOR =11.72;
95%C1=3.89-35.35 respectively).

@ Springer
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Table 2 Association between parental concerns during the first year
of life and a subsequent ASD diagnosis

Age N OR 95% Clof  Adjusted 95% CI of
(months) OR OR OR
Any 840 822 4.59-14.72 7.12 3.57-14.18
2 643  7.04 0.73-68.08 4.53 0.36-56.80
667 2.33 0.15-37.36 0.44 0.01-15.44
6 711  3.56 0.99-12.73 1.95 0.42-9.02
9 699  6.15 2.78-13.60 4.57 1.76-11.84
12 802 17.79 6.87-46.09 11.72 3.89-35.35

Logistic regression adjusted to failed > 1 milestones, Social-economic
status, Maternal age, Paternal age, Cesarean section, Birth week and
Birth weight

Discussion

This study aimed to examine whether parental concerns
about their child’s development during the first year of life
are associated with ASD risk. To the best of our knowl-
edge, this is the first study to use prospectively documented
data from medical charts of a population-based sample for
this purpose. While only 8% of parents expressed concerns
regarding the development of their children during their first
year of life, our findings show that such parental concerns
may serve as an independent indicator of a later diagnosis of
ASD. Children of parents who expressed concerns were ~ 8
times more likely to be subsequently diagnosed with ASD
than children of parents who had not expressed concerns
during the same period. These findings are in line with the
findings of several studies that used retrospective question-
naires at the time of ASD diagnosis, with the retrospective
studies also finding that parents of children diagnosed with
ASD were more likely to be concerned about their child’s
development than parents of children without ASD (Cleary
et al., 2024; Richards et al., 2016; Zuckerman et al., 2015).
Similarly, several prospective studies that also assessed the
relationship between parental concerns and a later diagnosis
of ASD reported that parents in high-risk families, i.e., fami-
lies with one or more children already diagnosed with ASD,
were more likely to be concerned about the development of
the other children in the family than parents with no ASD
children in the family (Hess & Landa, 2012; Ozonoff et al.,
2009; Sacrey et al., 2015). This indicates that parents who
already have a child with ASD are more likely to be hyper-
vigilant for early developmental abnormalities predisposing
to ASD development (Garrido et al., 2018; Sacrey et al.,
2015). Unfortunately, in our analyses, information regarding
an ASD diagnosis for other children in the family was not
available to us and thus adjustment for this important factor
was not possible.

Our findings suggest that there is indeed an association
between the failure of children to master developmental
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milestones during the first year of life, particularly those
related to language acquisition and motor and social develop-
ment, and parental concerns. These findings reiterate previous
research pinpointing parental concerns regarding failure in lan-
guage milestones as a plausible predictor of an ASD diagnosis
(De Giacomo & Fombonne, 1998; Herlihy et al., 2015; Hess
& Landa, 2012; Matheis et al., 2017; Richards et al., 2016;
Turygin et al., 2014). Of note, delays in sensory and motor
development have also been reported as leading to concerns
of parents of children later diagnosed with ASD (Sacrey et al.,
2015). Taken together, these findings may suggest that parents’
awareness regarding the timing of milestone acquisition in var-
ious developmental categories may elicit concerns about their
child’s development regardless of the potential manifestation
of early autism symptoms. Nonetheless, despite the associa-
tion between parental concern and failure in developmental
milestones, parental concern was shown to be an additional
risk factor for ASD diagnosis in the present study, thereby
validating parent-reported concerns as an essential tool in the
early identification of ASD.

The major strength of this study lies in the use of pro-
spectively documented data from medical charts of a pop-
ulation-based sample, which facilitates the generalizability
of the findings and reduces the risk of recall bias. Neverthe-
less, our study has several limitations that should also be
taken into consideration. First, because children may skip
one or more scheduled visits at MCHC clinics due to medi-
cal or other reasons, we had slightly different sample sizes
for different ages in the study. Nevertheless, because our
sample did not include children who skipped more than two
appointments and because skipping an appointment is likely
to be a random event, such missing data should not have
a significant effect on our results. Second, a limited num-
ber of parents expressed concerns regarding their child’s
development, generating a relatively small sample size. In
addition, our sample was drawn from only one region of the
country, which may not be a reliable representation of the
country’s overall population. Thus, our findings should be
confirmed in a larger and more population-representative
sample. Third, as our dataset was based on data collected
from the medical charts of children in MCHC clinics, it did
not include information regarding siblings diagnosed with
ASD. It is, therefore, conceivable that this sample included
parents of older children diagnosed with ASD, possibly
contributing to the higher proportion of parental concerns
observed in the ASD group.

Conclusions

These findings suggest that parental concerns regarding their
child’s development during the first year of life may be a
risk factor for a later diagnosis of ASD. Therefore, regular
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monitoring of parent-reported concerns may be invaluable
in early screening programs for ASD.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10803-025-06923-8.

Acknowledgements We would like to thank Mrs. Inez Mureinik for
her critical reviewing and editing of the manuscript.

Author contributions OK, and IM conceptualized and designed the
study. EA, RB, LE, GM, DZ, and AM collected the data, RF, MSP MG,
ND, and IM provided resource and access to the data. MG, ND and
IM supervised the study. OK wrote the initial draft of the manuscript.
LE and IM revised and edited the manuscript. All authors approved
the final manuscript.

Funding Open access funding provided by Ben-Gurion University. No
funding was received for conducting this study.

Declarations

Competing Interests The authors have no competing interests to
declare relevant to this article’s content.

Ethical Approval All procedures performed in this study were in
accordance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki Declaration
and its later amendments or comparable ethical standards. For this type
of study, formal consent is not required.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Baio, J., Wiggins, L., Christensen, D. L., Maenner, M. J., Daniels,
J., Warren, Z., Kurzius-Spencer, M., Zahorodny, W., Robinson
Rosenberg, C., White, T., Durkin, M. S., Imm, P., Nikolaou, L.,
Yeargin-Allsopp, M., Lee, L.-C., Harrington, R., Lopez, M.,
Fitzgerald, R. T.,... Dowling, N. F. (2018). Prevalence of Autism
Spectrum Disorder Among Children Aged 8 Years—Autism and
Developmental Disabilities Monitoring Network, 11 Sites, United
States, 2014. MMWR Surveillance Summaries, 67(6), 1-23.
https://doi.org/10.15585/mmwr.ss6706al

Becerra-Culqui, T. A., Lynch, F. L., Owen-Smith, A. A., Spitzer, J., &
Croen, L. A. (2018). Parental first concerns and timing of autism
spectrum disorder diagnosis. Journal of Autism and Develop-
mental Disorders, 48(10), 3367-3376. https://doi.org/10.1007/
$10803-018-3598-6

Bradshaw, J., Steiner, A. M., Gengoux, G., & Koegel, L. K. (2015).
Feasibility and effectiveness of very early intervention for infants
at-risk for autism spectrum disorder: A systematic review. Journal

of Autism and Developmental Disorders, 45(3), 778=794. https://
doi.org/10.1007/s10803-014-2235-2

Cleary, D. B., Maybery, M. T., Waddington, H., Macaskill, E., &
Whitehouse, A. J. O. (2024). Investigating parental observations
of early autism development in simplex and multiplex families.
Journal of Autism and Developmental Disorders. https://doi.org/
10.1007/s10803-024-06262-0

Clifford, S. M., & Dissanayake, C. (2008). The early development of
joint attention in infants with autistic disorder using home video
observations and parental interview. Journal of Autism and Devel-
opmental Disorders, 38(5), 791-805. https://doi.org/10.1007/
s10803-007-0444-7

Dawson, G. (2008). Early behavioral intervention, brain plasticity,
and the prevention of autism spectrum disorder. Development
and Psychopathology, 20(3), 775-803. https://doi.org/10.1017/
S50954579408000370

De Giacomo, A., & Fombonne, E. (1998). Parental recognition of
developmental abnormalities in autism. European Child & Ado-
lescent Psychiatry, 7(3), 131-136. https://doi.org/10.1007/s0078
70050058

Dosreis, S., Weiner, C. L., Johnson, L., & Newschaffer, C. J. (2006).
Autism spectrum disorder screening and management practices
among general pediatric providers. Journal of Developmental &
Behavioral Pediatrics, 27(2), S88.

Gabbay-Dizdar, N., Ilan, M., Meiri, G., Faroy, M., Michaelovski, A.,
Flusser, H., Menashe, 1., Koller, J., Zachor, D. A., & Dinstein, I.
(2022). Early diagnosis of autism in the community is associated
with marked improvement in social symptoms within 1-2 years.
Autism, 26(6), 1353-1363. https://doi.org/10.1177/1362361321
1049011

Garrido, D., Carballo, G., Artis, J., & Garcia-Retamero, R. (2018).
Timing of parents’ concerns related to autism spectrum disorder
and its diagnosis: A mediation analysis. The Spanish Journal of
Psychology, 21, ES9. https://doi.org/10.1017/sjp.2018.64

Gillberg, C., Ehlers, S., Schaumann, H., Jakobsson, G., Dahlgren, S.
0., Lindblom, R., Bédgenholm, A., Tjuus, T., & Blidner, E. (1990).
autism under age 3 years: A clinical study of 28 cases referred for
autistic symptoms in infancy. Journal of Child Psychology and
Psychiatry, 31(6), 921-934. https://doi.org/10.1111/j.1469-7610.
1990.tb00834.x

Herlihy, L., Knoch, K., Vibert, B., & Fein, D. (2015). Parents’ first
concerns about toddlers with autism spectrum disorder: Effect
of sibling status. Autism: The International Journal of Research
and Practice, 19(1), 20-28. https://doi.org/10.1177/1362361313
509731

Hess, C. R., & Landa, R. J. (2012). Predictive and concurrent validity
of parent concern about young children at risk for autism. Journal
of Autism and Developmental Disorders, 42(4), 575-584. https://
doi.org/10.1007/s10803-011-1282-1

Hyman, S. L., Levy, S. E., Myers, S. M., Council on Children with Dis-
abilities, S. O. D. A. B. P, Kuo, D. Z., Apkon, S., Davidson, L. F.,
Ellerbeck, K. A., Foster, J. E. A., Noritz, G. H., Leppert, M. O.,
Saunders, B. S., Stille, C., Yin, L., Weitzman, C. C., Childers, D.
0., Ir, Levine, J. M., Peralta-Carcelen, A. M., Poon, J. K., ... Brid-
gemohan, C. (2020). Identification, evaluation, and management
of children with autism spectrum disorder. Pediatrics, 145(1),
€20193447. https://doi.org/10.1542/peds.2019-3447

Israel Ministry of Health. (2023). Tipat Halv — Family Health Cent-
ers. Retrieved February 12, 2023, from https://www.health.gov.
il/English/Topics/Pregnancy/health_centers/Pages/family_health_
centers.aspx

Kerub, O., Haas, E. J., Meiri, G., Davidovitch, N., & Menashe, I.
(2020). A Comparison between two screening approaches for
ASD among toddlers in Israel. Journal of Autism and Develop-
mental Disorders, 50(5), 1553—-1560. https://doi.org/10.1007/
s10803-018-3711-x

@ Springer


https://doi.org/10.1007/s10803-025-06923-8
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.15585/mmwr.ss6706a1
https://doi.org/10.1007/s10803-018-3598-6
https://doi.org/10.1007/s10803-018-3598-6
https://doi.org/10.1007/s10803-014-2235-2
https://doi.org/10.1007/s10803-014-2235-2
https://doi.org/10.1007/s10803-024-06262-0
https://doi.org/10.1007/s10803-024-06262-0
https://doi.org/10.1007/s10803-007-0444-7
https://doi.org/10.1007/s10803-007-0444-7
https://doi.org/10.1017/S0954579408000370
https://doi.org/10.1017/S0954579408000370
https://doi.org/10.1007/s007870050058
https://doi.org/10.1007/s007870050058
https://doi.org/10.1177/13623613211049011
https://doi.org/10.1177/13623613211049011
https://doi.org/10.1017/sjp.2018.64
https://doi.org/10.1111/j.1469-7610.1990.tb00834.x
https://doi.org/10.1111/j.1469-7610.1990.tb00834.x
https://doi.org/10.1177/1362361313509731
https://doi.org/10.1177/1362361313509731
https://doi.org/10.1007/s10803-011-1282-1
https://doi.org/10.1007/s10803-011-1282-1
https://doi.org/10.1542/peds.2019-3447
https://www.health.gov.il/English/Topics/Pregnancy/health_centers/Pages/family_health_centers.aspx
https://www.health.gov.il/English/Topics/Pregnancy/health_centers/Pages/family_health_centers.aspx
https://www.health.gov.il/English/Topics/Pregnancy/health_centers/Pages/family_health_centers.aspx
https://doi.org/10.1007/s10803-018-3711-x
https://doi.org/10.1007/s10803-018-3711-x

Journal of Autism and Developmental Disorders

Matheis, M., Matson, J. L., Burns, C. O., Jiang, X., Peters, W. J.,
Moore, M., de Back, K. A., & Estabillo, J. (2017). Factors related
to parental age of first concern in toddlers with autism spectrum
disorder. Developmental Neurorehabilitation, 20(4), 228-235.
https://doi.org/10.1080/17518423.2016.1211186

Meiri, G., Dinstein, 1., Michaelowski, A., Flusser, H., Ilan, M., Faroy,
M., Bar-Sinai, A., Manelis, L., Stolowicz, D., Yosef, L. L., Davi-
dovitch, N., Golan, H., Arbelle, S., & Menashe, 1. (2017). Brief
Report: The negev hospital-university-based (HUB) autism data-
base. Journal of Autism and Developmental Disorders, 47(9),
2918-2926. https://doi.org/10.1007/s10803-017-3207-0

Ozonoff, S., Young, G. S., Steinfeld, M. B., Hill, M. M., Cook, I.,
Hutman, T., Macari, S., Rogers, S. J., & Sigman, M. (2009). How
early do parent concerns predict later autism diagnosis? Journal
of Developmental & Behavioral Pediatrics, 30(5), 367. https://doi.
org/10.1097/DBP.0b013e3181ba0fct

Richards, M., Mossey, J., & Robins, D. L. (2016). Parents’ concerns
as they relate to their child’s development and later diagnosis of
autism spectrum disorder. Journal of Developmental & Behav-
ioral Pediatrics, 37(7), 532. https://doi.org/10.1097/DBP.00000
00000000339

Rogers, S. J., Vismara, L., Wagner, A. L., McCormick, C., Young,
G., & Ozonoff, S. (2014). Autism treatment in the first year of
life: A pilot study of infant start, a parent-implemented interven-
tion for symptomatic Infants. Journal of Autism and Develop-
mental Disorders, 44(12), 2981-2995. https://doi.org/10.1007/
$10803-014-2202-y

Sacrey, L.-A.R., Zwaigenbaum, L., Bryson, S., Brian, J., Smith, I. M.,
Roberts, W., Szatmari, P., Roncadin, C., Garon, N., Novak, C.,
Vaillancourt, T., McCormick, T., MacKinnon, B., Jilderda, S., &
Armstrong, V. (2015). Can parents’ concerns predict autism spec-
trum disorder? A prospective study of high-risk siblings from 6 to
36 months of age. Journal of the American Academy of Child &
Adolescent Psychiatry, 54(6), 470—478. https://doi.org/10.1016/j.
jaac.2015.03.014

Sacrey, L.-A.R., Zwaigenbaum, L., Bryson, S., Brian, J., Smith, L.
M., Roberts, W., Szatmari, P., Vaillancourt, T., Roncadin, C., &
Garon, N. (2018). Parent and clinician agreement regarding early
behavioral signs in 12- and 18-month-old infants at-risk of autism
spectrum disorder. Autism Research, 11(3), 539-547. https://doi.
org/10.1002/aur.1920

Sandbank, M., Bottema-Beutel, K., Crowley, S., Cassidy, M., Dunham,
K., Feldman, J. I., Crank, J., Albarran, S. A., Raj, S., Mahbub, P.,
& Woynaroski, T. G. (2020). Project AIM: Autism intervention
meta-analysis for studies of young children. Psychological Bul-
letin, 146(1), 1-29. https://doi.org/10.1037/bul0000215

Shaw, K. A., Maenner, M. J., Baio, J., Washington, A., Christensen,
D. L., Wiggins, L. D., Pettygrove, S., Andrews, J. G., White, T.,
Rosenberg, C. R., Constantino, J. N., Fitzgerald, R. T., Zahorodny,
W., Shenouda, J., Daniels, J. L., Salinas, A., Durkin, M. S., &
Dietz, P. M. (2020). Early identification of autism spectrum dis-
order among children aged 4 years early autism and developmen-
tal disabilities monitoring network, six sites, United States 2016.
MMWR Surveillance Summaries, 69(3), 1-11. https://doi.org/10.
15585/mmwr.ss6903al

Sullivan, K., Stone, W. L., & Dawson, G. (2014). Potential neural
mechanisms underlying the effectiveness of early interven-
tion for children with autism spectrum disorder. Research in

@ Springer

Developmental Disabilities, 35(11), 2921-2932. https://doi.org/
10.1016/j.ridd.2014.07.027

Towle, P. O., Patrick, P. A., Ridgard, T., Pham, S., & Marrus, J. (2020).
Is Earlier Better? The relationship between age when starting early
intervention and outcomes for children with autism spectrum dis-
order: A selective review. Autism Research and Treatment, 2020,
7605876. https://doi.org/10.1155/2020/7605876

Tran, A. T., del Rosario, M., Nosco, E., Li, Y., Senturk, D., Mcdonald,
N. M., Wilson, R. B., Dapretto, M., & Jeste, S. S. (2021). Early
concerns in parents of infants at risk for autism. Developmental
Medicine & Child Neurology, 63(12), 1410-1416. https://doi.org/
10.1111/dmen.14925

Turygin, N., Matson, J., Williams, L., & Belva, B. (2014). The rela-
tionship of parental first concerns and autism spectrum disorder
in an early intervention sample. Research in Autism Spectrum
Disorders, 8, 53—60. https://doi.org/10.1016/j.rasd.2013.10.008

Volkmar, F., Siegel, M., Woodbury-Smith, M., King, B., McCracken,
J., & State, M. (2014). Practice parameter for the assessment and
treatment of children and adolescents with autism spectrum dis-
order. Journal of the American Academy of Child & Adolescent
Psychiatry, 53(2), 237-257. https://doi.org/10.1016/j.jaac.2013.
10.013

Watson, L. R., Baranek, G. T., Crais, E. R., Steven Reznick, J., Dykstra,
J., & Perryman, T. (2007). The first year inventory: Retrospective
parent responses to a questionnaire designed to identify one-year-
olds at risk for autism. Journal of Autism and Developmental Dis-
orders, 37(1), 49-61. https://doi.org/10.1007/s10803-006-0334-4

Whitehouse, A. J. O., Varcin, K. J., Alvares, G. A., Barbaro, J., Bent,
C., Boutrus, M., Chetcuti, L., Cooper, M. N., Clark, A., Davidson,
E., Dimov, S., Dissanayake, C., Doyle, J., Grant, M., Iacono, T.,
Maybery, M., Pillar, S., Renton, M., Rowbottam, C., ... Hudry,
K. (2019). Pre-emptive intervention versus treatment as usual for
infants showing early behavioural risk signs of autism spectrum
disorder: A single-blind, randomised controlled trial. The Lancet
Child & Adolescent Health, 3(9), 605-615. https://doi.org/10.
1016/S2352-4642(19)30184-1

Zablotsky, B., Colpe, L. J., Pringle, B. A, Kogan, M. D, Rice, C., &
Blumberg, S. J. (2017). Age of parental concern, diagnosis, and
service initiation among children with autism spectrum disorder.
American Journal on Intellectual and Developmental Disabilities,
122(1), 49-61. https://doi.org/10.1352/1944-7558-122.1.49

Zuckerman, K. E., Lindly, O. J., & Sinche, B. K. (2015). Parental
concerns, provider response, and timeliness of autism spectrum
disorder diagnosis. The Journal of Pediatrics, 166(6), 1431-1439.
el. https://doi.org/10.1016/j.jpeds.2015.03.007

Zwaigenbaum, L., Bauman, M. L., Fein, D., Pierce, K., Buie, T., Davis,
P. A., Newschaffer, C., Robins, D. L., Wetherby, A., Choueiri,
R., Kasari, C., Stone, W. L., Yirmiya, N., Estes, A., Hansen, R.
L., McPartland, J. C., Natowicz, M. R., Carter, A., Granpeesheh,
D., ... Wagner, S. (2015). Early screening of autism spectrum
disorder: Recommendations for practice and research. Pediatrics,
136(Suppl 1), S41-S59. https://doi.org/10.1542/peds.2014-3667D

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1080/17518423.2016.1211186
https://doi.org/10.1007/s10803-017-3207-0
https://doi.org/10.1097/DBP.0b013e3181ba0fcf
https://doi.org/10.1097/DBP.0b013e3181ba0fcf
https://doi.org/10.1097/DBP.0000000000000339
https://doi.org/10.1097/DBP.0000000000000339
https://doi.org/10.1007/s10803-014-2202-y
https://doi.org/10.1007/s10803-014-2202-y
https://doi.org/10.1016/j.jaac.2015.03.014
https://doi.org/10.1016/j.jaac.2015.03.014
https://doi.org/10.1002/aur.1920
https://doi.org/10.1002/aur.1920
https://doi.org/10.1037/bul0000215
https://doi.org/10.15585/mmwr.ss6903a1
https://doi.org/10.15585/mmwr.ss6903a1
https://doi.org/10.1016/j.ridd.2014.07.027
https://doi.org/10.1016/j.ridd.2014.07.027
https://doi.org/10.1155/2020/7605876
https://doi.org/10.1111/dmcn.14925
https://doi.org/10.1111/dmcn.14925
https://doi.org/10.1016/j.rasd.2013.10.008
https://doi.org/10.1016/j.jaac.2013.10.013
https://doi.org/10.1016/j.jaac.2013.10.013
https://doi.org/10.1007/s10803-006-0334-4
https://doi.org/10.1016/S2352-4642(19)30184-1
https://doi.org/10.1016/S2352-4642(19)30184-1
https://doi.org/10.1352/1944-7558-122.1.49
https://doi.org/10.1016/j.jpeds.2015.03.007
https://doi.org/10.1542/peds.2014-3667D

	Parental Concerns About their Child’s Development During the First Year of Life and a Subsequent Autism Spectrum Disorder Diagnosis
	Abstract
	Methods
	Setting
	Study Sample
	Data Collection
	Statistical Analysis
	Community Involvement Statement

	Results
	Parental Concerns
	Association Between Parental Concerns and Developmental Milestone Failures
	Association Between Parental Concerns Regarding Developmental Milestone Failure and ASD

	Discussion
	Conclusions
	Acknowledgements 
	References


