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Abstract: This study investigates Autism Spectrum Disorders (ASD) in Greece, focusing on estimating
prevalence and identifying regional disparities in children aged 4 to 7 years. Utilizing a quantitative,
descriptive, and exploratory methodology, the research employed a structured questionnaire to gather
extensive maternal and child health data. The sample consisted of 517 mothers of children diagnosed with ASD
from all over Greece contributing to a nuanced understanding of ASD predictors. The study aims to elucidate
the role of prenatal factors in the likelihood of an ASD diagnosis and their impact on the subsequent
functionality of children with ASD. The study identified significant predictors of lower functionality in children
with ASD, including higher maternal age, delayed ASD diagnosis, lower family income, and higher birth order.
Prenatal health issues, such as vaginal bleeding and infections, also influenced functional outcomes. Notably,
a family history of neurological or psychiatric conditions appeared protective. The regression model
demonstrated robust predictive power, underscoring the complexity of genetic, environmental, and
socioeconomic factors in ASD development. The findings advocate for early diagnosis and intervention,
systematic screening, and addressing socioeconomic disparities to improve functional outcomes. The results
support evidence-based service development and policy adjustments to enhance early identification,
intervention, and rehabilitation for children with ASD. Establishing standardized case-recording procedures
and an ASD register at national and regional levels is recommended for systematic monitoring and resource
evaluation.

Keywords: autistic spectrum disorders; functioning; prenatal risk factors; maternal age; age of
diagnosis; vaginal bleeding; prenatal infections; family income; birth order; family history

1. Introduction

Autism spectrum disorders (ASD), evident from early childhood, are neurodevelopmental
conditions characterized by deficits in communication, socialization, and cognitive abilities. Common
features include restricted interests and repetitive behaviors, complicating relationships [1]. Globally,
ASD diagnoses in children are increasing, with the U.S. showing a significant rise to 1 in 36 children
[2]. ASD is four times more prevalent in boys than girls [2], potentially due to male fetuses' greater
vulnerability to prenatal stressors [3-5]. Causes may involve defective genes, chromosomal
abnormalities, medical conditions, viruses, prenatal stressors, and environmental factors affecting
brain development and central nervous system function [1-6]. Early diagnosis and intervention (birth
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to 36 months) significantly enhance a child's development [7]. Diagnosis relies on clinical criteria from
the International Classification of Diseases (ICD-10) and the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) [8,9]. Symptom severity varies from mild to severe, affecting the level of
support needed for social communication and repetitive behaviors [10].

Families of children with ASD may exhibit characteristics such as advanced parental age [11-
14], low socioeconomic status [5,15], psychiatric history [16], other neurodevelopmental disorders in
siblings [17], infertility history [3], maternal exposure to pesticides, toxic chemicals [18,19], and loud
noises during pregnancy [3]. Additionally, maternal smoking, alcohol consumption [20], obstetric
complications [3,12], hyperemesis, epilepsy, hypertension, polycystic ovary syndrome [21], fish oil
supplementation during pregnancy [22], birth order [11,13], and family size significantly influence
autistic children [23]. Preeclampsia, eclampsia [24], iron deficiency [25], and immune stress from
maternal inflammation and third-trimester infections like rubella, cytomegalovirus, or Toxoplasma
gondii are also identified as ASD risk factors [1,6,21].

Pre-pregnancy overweight, particularly with rapid weight gain during pregnancy, is identified
as a risk factor for gestational diabetes [12,13]. This condition is linked to neurodevelopmental
disorders in offspring [26].

Research indicates that ASD is frequently linked to multiple gestation [13], maternal medical
interventions during labor, such as oxytocin exposure with epidural analgesia [27], preterm delivery
[12,28], and various pregnancy and delivery complications [21], including cesarean section [12],
abnormal fetal presentation [13], fetal distress [13], postpartum hemorrhage due to uterine atony, and
prolonged labor [13]. Newborn studies highlight issues such as low Apgar scores [13], oxytocin-
induced labor, low birth weight [12-14,21], birth asphyxia [21], infections [21], epilepsy [21], and
neonatal complications [13,21].

Adaptive functioning impairment's level dictates the severity of intellectual disability, making
both IQ and adaptive functioning crucial in assessing ASD [28]. Researchers explored how
intrauterine toxicity and labor complications relate to ASD symptoms, I1Q, and adaptive functioning
[28].

This study aims to elucidate the role of prenatal factors in the likelihood of an ASD diagnosis
and their impact on the subsequent functionality of ASD. Few reports have addressed prenatal
influences on the severity of clinical presentations in children with ASD, particularly regarding their
adaptive and intellectual functioning, especially in Greece [29]. Factors such as very low birth weight
(<1500g), premature delivery, and low Apgar scores may directly affect adaptive functioning, while
gestational diabetes and advanced parental age were not highlighted [14,29]. Hadjkacem et al. [30]
found no significant association between clinical severity and prenatal factors in children with ASD.
Conversely, another study indicated that preeclampsia and gestational diabetes are associated with
greater overall severity, especially in stereotypical behavior and socio-communicative impairments
in children with ASD [31].

Our research aims to enhance existing literature and address research gaps by identifying and
analyzing correlations between various study variables. It seeks to provide prenatal data on ASD in
Greece to support evidence-based planning and resource development nationally and regionally.
Specifically, the objectives are to estimate ASD prevalence in Greece and identify regional disparities
in children aged 4 to 7. The primary goal is to investigate prenatal risk factors associated with the
emergence of ASD in children, along with autism functioning.

The prevalence of ASD has significantly risen over the past 20 years [32], posing serious social
challenges due to population growth and escalating rehabilitation costs. Our findings are likely to
support the theory that ASD is multifactorial, with certain risk factors demonstrating statistical
significance. This research was conducted to examine whether different prenatal factors, obtained
from maternal self-questionnaires, are correlated with increased severity in the clinical presentation
of ASD, as well as with intellectual and adaptive functioning, in a group of children who were
diagnosed with ASD and underwent comprehensive clinical evaluations.
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2. Materials and Methods

The present research employed a quantitative, descriptive, and exploratory methodology. The
study’s sample consisted of mothers residing in various regions of Greece, whose children were
diagnosed with ASD. Only mothers participated in the study, as they served as the primary
caregivers for their children and had extensive knowledge of their pregnancy, delivery, and
postpartum experiences.

A structured questionnaire was developed to gather data, incorporating closed-ended and open-
ended questions. The questionnaire provided anonymized data on the number of autism cases,
gender, year of birth, and year of first diagnosis. Mothers of children with ASD completed a
questionnaire containing demographic, clinical, and other data, including a Demographic
Characteristics Questionnaire, which provided information about their personal medical history,
pregnancy, delivery, and postpartum experiences. This research project was carried out by selecting
mothers with children diagnosed with ASD, aged 4 - 7 years, from specialized schools, day centers,
and Disabled and Special Needs Kids Clubs and Activities, across the nation in Greece, born between
2017 and 2020. A telephone call was made, and an email was sent to the representatives of the
aforementioned institutions (the school director, the scientific manager of the day center, or the
president of the disabled association) in 340 Greek centers, to explain the study's objectives and goals
and to facilitate further communication. The research team contacted each center at least twice during
the questionnaire collection period to ensure and minimize errors and biases in the collection process.
These centers provide support and counseling to children and their families, intending to promote
inclusive education and ensure the optimal integration of every child into the appropriate
educational setting. Participants who did not possess adequate proficiency in the Greek language
were not included in the study.

The study was retrospective and cross-sectional in design, aimed at examining various aspects
of the maternal perinatal period. The researchers aimed to achieve accurate and scientifically reliable
outcomes by concentrating on pivotal aspects, including the creation of an appropriate questionnaire
and employing a proportionate sampling design for the Greek population. Specifically, for the study's
application within the Greek population, the functional status of the children was assessed using
three distinct categories of functionality (high, moderate, and low). The data collection phase
extended from April 2024 to June 2024.

This research was undertaken upon obtaining approval from the Ethics Committee of the
University of West Attica, located in Athens (Reference Number: 29346/08-04-2024), and from the
respective specialized schools, day centers, and Disabled and Special Needs Kids Clubs and Activities
spanning the nation of Greece. Only members of the research team had access to the data, which were
utilized solely for scientific purposes in alignment with the study's objectives. Prior to signing the
consent form, participants were informed both verbally and in writing about the study's aim,
confidentiality, anonymity, voluntary participation, and the option to withdraw at any time. The
protection of the participants' personal data was ensured through the anonymous completion of the
questionnaires.

Before disseminating the questionnaires, a robust coding process was implemented to safeguard
the anonymity of all individuals involved. An exclusive identifier code was allotted to each
participant, which served to replace any personal information on the questionnaire with the assigned
code. This code was employed to track the responses without revealing the identity of the
respondents. The coding system was designed to ensure that only the principal researcher and the
supervisor of the study had access to the key that linked the codes to specific individuals, and this
key was stored securely in an encrypted digital format. Additionally, all data collected were entered
and analyzed anonymously, with findings reported in aggregate form to further prevent the
identification of any participant. These measures were crucial to maintaining the trust of the
participants and the integrity of the research process. During the course of the study, participants
were provided with either face-to-face or telephone support to assist them in completing the
questionnaires, should they encounter any difficulties. The team's cohesion and cooperation
facilitated the resolution of any consultation or persuasion difficulties with the groups.
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The questionnaire referred to children diagnosed with "Autism spectrum disorders" according
to DSM-5 or "Autism" as defined by ICD-10. A child can only be classified as "ASD" based on a clinical
diagnosis issued by a public sector child neurologist, child psychiatrist, or developmental
pediatrician. The survey questionnaires were disseminated to various agencies in Attica and Thessaly
through postal mail, while the distribution to other regions of Greece was conducted within a three-
month timeframe at the expense of the research team. The primary objective was to safeguard the
personal data of the individuals included in the sample. In furtherance of this objective, each
participant was notified of the absolute confidentiality of their personal information, and the
researcher team assured them that the data would be utilized exclusively for academic purposes.
After completing the distribution process, the leading researcher collected the completed
questionnaires via mail and prepaid courier service. With the understanding that they concurred
with the aforementioned, participants signed the consent form, and the process continued. The
participants in the study provided their informed consent to participate voluntarily and
confidentially, as indicated by their completion of the questionnaire. This consent was obtained
following a thorough explanation of the study's purpose, nature, and data handling procedures. A
total of 517 mothers responded to the invitation between April and June 2024.

Descriptive statistics were calculated to summarize the characteristics of the study sample. This
included calculating means, standard deviations (SDs), medians, and ranges for continuous variables
such as age, weight, height, gestational age, length of labor, and birth weight. For categorical
variables, frequencies and percentages were determined to describe the distribution of family
structure, education level, family income, geographic residence, functional level of children with
ASD, gender distribution, birth order, and family history of developmental or psychiatric disorders.
To compare the characteristics of children with high versus low/ moderate functionality in ASD,
inferential statistical tests, including Independent Sample t-tests and Chi-Square Tests were
performed.

Furthermore, a binomial logistic regression model was utilized to identify predictors of
functionality in children with ASD. In this analysis, we included only the significant variables derived
from inferential statistical tests to further account for their potential influence on the functionality
outcomes. Odds ratios (OR) and 95% confidence intervals (CI) were reported. The model's fit was
evaluated using the Akaike Information Criterion (AIC) and pseudo-R? values (Cox & Snell’s R? and
Nagelkerke’s R?). Multicollinearity was assessed using Variance Inflation Factor (VIF) and tolerance.
Tolerance values below 0.1 (equivalent to VIF above 10) indicate serious multicollinearity. The
model's predictive accuracy, sensitivity, specificity, and area under the curve (AUC) were also
assessed to ensure its reliability and discriminatory ability. All analyses were performed in Jamovi
(version 2.5.5) and the visualizations were created using R (version 4.4.1). Statistical significance was
set at p <0.05.

3. Results

3.1. Descriptive Statistics of Continuous Variables

Table S1 presents the descriptive statistics for a range of continuous variables pertinent to the
study. The mean age of mothers in the sample was 40.2 years (SD = 5.42), with a median age of 40
years, and ranging from 21 to 63 years. Fathers were, on average, 43.3 years old (SD = 6.19), with a
median age of 43 years, and ages ranging from 24 to 70 years. The mean age of children diagnosed
with ASD was 6.89 years (SD = 3.94), with a median of 6 years and an age range of 1 to 28 years. The
average age at ASD diagnosis was 3.47 years (SD = 2.29), with a median age of 3 years, ranging from
0 to 24 years.

Pre-pregnancy weight of mothers had a mean of 67.2 kg (SD = 33.4), a median of 63 kg, and
ranged from 34 to 761 kg. At the end of pregnancy, the mean weight was 80.4 kg (SD = 29.1), with a
median of 78 kg, and ranged from 49 to 651 kg. The mean height at the end of pregnancy was 164 cm
(SD = 16.1), with a median of 165 cm, and a range from 1.52 to 188 cm. Fathers' age at conception
averaged 36.0 years (SD =5.61), with a median of 36 years and ranged from 20 to 65 years. Gestational
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age at birth had a mean of 37.9 weeks (SD =2.74), with a median of 38 weeks and ranged from 9 to 42
weeks. The mean duration of labor was 4.88 hours (SD = 6.14), with a median of 2 hours and ranged
from 0 to 48 hours. The mean birth weight of children was 3089 grams (SD = 744), with a median of
3150 grams and a range of 2.90 to 4850 grams.

3.2. Descriptive Statistics of Sociodemographic Variables

Table S2 summarizes the sociodemographic characteristics of the sample. Most families
consisted of two parents living together (90.1%), with a smaller proportion of single-parent families
(4.6%). Regarding educational attainment, 43.5% of mothers had tertiary education, followed by
28.4% holding a master's degree. Fathers' education levels showed 47.6% had secondary education,
while 35.0% had tertiary education. Annual family income predominantly fell within the €20001-
40000 range (42.1%), followed by €10001-20000 (38.1%). The majority of families resided in Attica
(36.6%) and Central Macedonia (13.4%), with other regions having smaller representations.

3.3. Descriptive Statistics of ASD-Related Variables

As detailed in Table S3, the functionality levels of children with ASD were categorized as high
(62.3%) and low/moderate (37.7%). A significant majority of the children with ASD were boys
(81.0%), with girls comprising 19.0%. Most of these children were the first-born (67.3%), followed by
second-born children (26.5%). Only 10.6% of families reported having other children with
neurodevelopmental difficulties. Family history showed that 32.3% of mothers and 39.1% of fathers
had a history of autism, developmental disorders, epileptic seizures, or depression/anxiety disorders.

3.4. Descriptive Statistics of Peri- and Postnatal Variables

Table S4 provides an overview of peri- and postnatal variables. Exposure to chemicals during
pregnancy was reported by 6.0% of mothers, while 19.0% smoked during pregnancy. Gestational
diabetes was present in 18.8% of cases, and 13.2% of mothers experienced hyperemesis. Regarding
delivery, 62.9% of births were via cesarean section, while 37.1% were normal deliveries. Exclusive
breastfeeding was reported for 43.3% of newborns, whereas 47.0% received mixed feeding
(breastfeeding and formula). Additionally, 22.6% of newborns were exclusively formula-fed.

3.5. Comparison of Continuous Variables by Functionality of Child with ASD

Tables S5 and S6 provide the results of independent sample t-tests and group statistics
comparing various continuous variables based on the functionality of children with ASD (categorized
as Low/Moderate and High). There was a significant difference in the age of mothers between the
two groups ((515) =2.214, p = 0.027). Mothers of children with low/moderate functionality were older
(M =40.86, SD = 5.38) compared to mothers of children with high functionality (M = 39.78, SD =5.41)
(Figure 1). A highly significant difference was found in the age at ASD diagnosis (t(515) =-5.431, p <
0.001). Children with high functionality were diagnosed later (M = 3.89, SD = 2.59) compared to those
with low/moderate functionality (M = 2.78, SD = 1.46) (Figure 1). There was also a significant
difference in the age of mothers at conception between the two groups (t(515) = 2.443, p = 0.015).
Mothers of children with low/moderate functionality were older at conception (M = 33.63, SD = 5.05)
compared to mothers of children with high functionality (M = 32.53, SD = 4.86) (Figure 1).
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Box Plots of Group Descriptives by Functionality of Child with ASD with Means and SDs
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Figure 1. Box Plots of Continuous Variables by Functionality of Child With ASD.

Other continuous variables, such as the father's age, age of the child with ASD, pre-pregnancy
weight, weight at the end of pregnancy, height at the end of pregnancy, father's age at conception,
gestational age at birth, duration of labour, and birth weight of the child, did not show significant
differences between the two groups (p > 0.05).

3.6. Comparison of Sociodemographic Categorical Variables by Functionality of Child with ASD

The analysis of sociodemographic categorical variables (Table S2) using the Chi-square test
showed that there were significant differences only in annual family income between the groups (x?
=12, df =4, p =0.017). Families of children with low/moderate functionality were more likely to fall
into lower income brackets compared to families of children with high functionality, as depicted in
Figure 2. The other sociodemographic categorical variables (family type, mother's educational level,
and father's educational level) did not show significant results, as their p-values were greater than
0.05 (Figure 2). This was also the case for the current family residence (Figure S1).
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Figure 2. The visualization of the Chi-square test results for the Sociodemographic Variables.

3.7. Comparison of ASD-Related Categorical Variables by Functionality of Child with ASD

The analysis of ASD-related categorical variables (Table S3) using Chi-square test showed that
there were significant differences in the birth order of the child and their functionality with ASD (x2
=33.3, df =5, p <0.001) as well as in the mother's family history with autism, developmental disorders,
epileptic seizures, depression, or anxiety disorder (x2 = 12.2, df = 1, p < 0.001). Specifically, the first-
born children and second-born children had a higher proportion of high functionality compared to
later-born children (3rd child, 4th child, etc.), and a higher proportion of children with a high level of
functionality had a mother's family history of these conditions compared to children with a
low/moderate level of functionality (Figure 3).
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Figure 3. The visualization of the Chi-square test results for the ASD-Related Variables.

3.8. Comparison of Peri- and Postnatal Categorical Variables by Functionality of Child with ASD

The analysis of peri- and postnatal categorical variables (Table S4) using the Chi-square test
showed significant differences in several factors associated with the functionality of children with
ASD. These factors include hyperemesis (severe vomiting) (x? = 5.3, df =1, p = 0.03), viral or bacterial
infection (x2 = 3.87, df =1, p = 0.05), vaginal bleeding (x? = 4.28, df = 1, p = 0.04), vaginal bleeding
during the pregnancy of the child with ASD (x?=12.6, df =1, p = 0.006), and whether the baby cried
immediately after birth (x2 = 15, df = 1, p = 0.001). Specifically, severe vomiting during pregnancy,
viral or bacterial infections during pregnancy, vaginal bleeding during pregnancy, vaginal bleeding
during the pregnancy of child with ASD, and the baby crying immediately after birth are associated
with lower functionality in children with ASD (Figure 4).
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Figure 4. The visualization of the Chi-square test results for the Peri- and Postnatal Variables .

3.9. Multivariate Analysis of Factors Related to the Functionality of Child with ASD

The binomial logistic regression model (Table 1) revealed significant predictors of functionality
in children with ASD, including maternal age (OR = 1.06, 95% CI [1.00, 1.12]), age at diagnosis (OR =
0.65, 95% CI [0.55, 0.77]), family income (Below 10,000€ vs. 10,001-20,000€, OR = 2.58, 95% CI [1.21,
5.50]), birth order (2nd child vs. 1st child, OR =2.71, 95% CI [1.70, 4.29]), mother's family history with
autism, developmental disorders, epileptic seizures, depression, or anxiety disorder (OR = 0.58, 95%
CI [0.36, 0.91]), viral or bacterial infection during pregnancy (OR = 0.49, 95% CI [0.25, 0.97]), vaginal
bleeding during pregnancy (1st Trimester vs. No Bleeding, OR = 6.43, 95% CI [1.55, 26.77]; 3rd
Trimester vs. No Bleeding, OR =13.02, 95% CI [2.15, 78.93]), and whether the baby cried immediately
after birth (OR = 0.39, 95% CI [0.19, 0.81]).

The model demonstrated a good fit, with several measures indicating its adequacy. The deviance
of the model was 554, and the AIC was 598. The pseudo-R? values, including Cox & Snell’s R? (0.220)
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and Nagelkerke’s R? (0.300), suggested a reasonable amount of variance explained by the model. The
overall model test yielded a x? value of 128 with 21 degrees of freedom, which was statistically
significant (p < 0.001), indicating that the model significantly predicted the outcome variable (Table

1).
Table 1. Binominal Logistic Regression.
95% Confidence
Interval
. . Odds
Predictor Estimate SE P . Lower  Upper
ratio
Intercept -0.96607 0.9678 0.318 0.381  0.0571 2.537
Mother's Age 0.05840 0.0295 0.048 1.060  1.0005 1.123
Age at ASD Diagnosis -0.43315 0.0842 <.001 0.648  0.5498 0.765
Mother's Age at
-0.00537 0.0312 0.863 0.995  0.9356 1.057
Conception
Annual family income:
20.001-40.000€ —-
0.17062 0.2410 0.479 1.186  0.7395 1.902
10.001-20.000 €
40.001-60.000€ —
0.02553 0.4608 0.956 1.026  0.4158 2.531
10.001-20.000 €
Below 10.000€ -
0.94688 0.3867 0.014 2,578  1.2080 5.500
10.001-20.000 €
Above 60.000€ —
-0.28284 0.5782 0.625 0.754  0.2426 2.341
10.001-20.000 €
Birth Order of Child with
ASD:
2nd child - 1st child 0.99497 0.2357 <.001 2705  1.7039 4.293
3rd child - 1st child 0.39063 0.4539 0.389 1478  0.6071 3.598
4th child - 1st child 1.37380 1.5224 0.367 3950  0.1999  78.079
5th child - 1st child 0.21660 1.5030 0.885 1.242  0.0653  23.627
Other - 1st child 14.39851  535.4115 0.979  1.79e+6  0.0000 Inf
Mother's Family History

with Autism,
Developmental
Disorders, Epileptic
Seizures, Depression, or

Anxiety Disorder:
Yes - No -0.55327 0.2325 0.017 0.575  0.3646 0.907
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95% Confidence
Interval
. . Odds
Predictor Estimate SE P . Lower  Upper
ratio
Hyperemesis (severe
vomiting):
Yes — No 0.60889 0.3129 0.052 1.838  0.9956 3.395
Viral or Bacterial
Infection:
Yes - No -0.71088 0.3493 0.042 0.491  0.2477 0.974
Vaginal Bleeding :
Yes - No -1.30802 0.7484 0.081 0.270  0.0624 1.172
Vaginal Bleeding during
the pregnancy of the
child with ASD
(trimester):
1st trimester — No 1.86121 0.7276 0.011 6.432 15451  26.771
2nd trimester— No 1.46171 0.9177 0.111 4313  0.7140  26.058
3rd trimester— No 2.56609 0.9197 0.005 13.015  2.1460  78.931
Baby Cried Immediately
After Birth:
Don’t remember — No -0.38883 0.4873 0.425 0.678  0.2608 1.762
Yes — No -0.94559 0.3738 0.011 0.388  0.1867 0.808

Note. Estimates represent the log odds of " Functionality of Child with ASD = Low/Moderate" vs. "
Functionality of Child with ASD = High".

Model Fit Measures: AIC=598, Cox & Snell’s R?=0.220, Nagelkerkes’s R2=0.300, Overall Model Test x>=128,
df=21, p=<.001.

Based on the collinearity statistics, there is no severe multicollinearity in the model, and the
predictors are sufficiently independent of each other to produce stable regression coefficients (Table
S7). The predictive measures of the model indicated an overall accuracy of 72.6%, with a specificity
of 85.7%, a sensitivity of 51.0%, and an area under the curve (AUC) of 0.79. These results suggest that
the model had a good discriminatory ability between high and low/moderate functionality in
children with ASD (Figures S2 and S3).

4. Discussion

The occurrence of ASD has been linked to a range of prenatal, perinatal, and neonatal factors.
An increasing number of studies have identified several perinatal and postnatal factors that may be
causally associated with ASD, such as fetal distress [13], multiple pregnancy [13], preterm delivery
[12,28], meager birth weight [12-14,21], and low Apgar score [13].
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The present study examines the various factors impacting the functionality of children with ASD
through the use of statistical methods and extensive data. The study offers comprehensive descriptive
statistics for both continuous and categorical variables. The primary focus of this research is on
demographic and physical health variables such as the age of parents at the time of conception,
gestational age, and birth weight of the child. For instance, the study highlights the broad range of
pre-pregnancy weights among mothers, drawing attention to the diverse physical conditions that
existed before pregnancy. With regard to categorical variables, the sociodemographic data indicates
that the majority of children come from dual-parent households, and the distribution across different
educational levels and incomes suggests a diverse sample.

This research examining high-functioning children with those possessing low or moderate
functionality in ASD disclosed multiple noteworthy findings. The key predictors identified through
the binomial logistic regression model were Maternal Age, Age at Diagnosis, Family Income, Birth
Order, and Mother's family history with autism, developmental disorders, epileptic seizures,
depression, or anxiety disorder.

A relationship was revealed between increased parental age and reduced cognitive functionality
in the offspring. For each additional year in the mother's age, the probability of the child displaying
low or moderate cognitive abilities rises by 6%. While this effect is statistically significant, the increase
is relatively small. This finding implies that older maternal age and age at conception may pose
potential risks. Prior research [33] has shown that older parental age at the time of birth is correlated
with both the severity and incidence of ASD in their progeny. Still, a substantial disparity was
discovered in the age of diagnosis, where children with greater functionality were diagnosed at a
later age than those with lower functional capacity. For every additional year's postponement in the
diagnosis of ASD, the likelihood of the child having low or moderate functionality diminishes by
35%. This suggests that an earlier diagnosis is associated with higher functionality in children with
ASD and may be related to more pronounced ASD symptoms, as the functioning of children may be
enhanced with earlier interventions [34,35].

The binomial logistic regression analysis identified several variables that impact functionality,
such as vaginal bleeding, infections, socioeconomic factors, and birth order. Vaginal bleeding during
pregnancy, especially in the first and third trimester, emerged as a strong predictor of reduced
functionality. Mothers who experienced vaginal bleeding in the first trimester were found to have
543% higher odds of having children with low/ moderate functionality. Similarly, mothers who
experienced vaginal bleeding in the third trimester were found to have 1202% higher odds of having
children with low/ moderate functionality. Pregnancy complications, whether they occur early or late
in gestation, have been consistently linked to reduced functional outcomes. Notably, other surveys
have also reported significantly higher rates of bleeding during pregnancy among mothers of autistic
children [36], particularly during the mid-trimester [37].

The relationship between prenatal infections caused by viruses or bacteria and cognitive
outcomes in offspring is complex and may exhibit paradoxical results. Despite this complexity, our
research has shown a substantial decrease in the probability of reduced functionality in children born
to mothers who encountered these infections during their pregnancy. Specifically, these children
showed a 51% decrease in the probability of having low/ moderate functionality. The somewhat
counterintuitive results observed in this study may be related to the influence of immune responses
or other biological processes on cognitive development. A similar study found no connection
between maternal inflammation and ASD [38]. However, evidence suggests that infections reported
during pregnancy are associated with neurodevelopment disorders, particularly ASD [39]. Our study
unveils that the relationship between prenatal infections and cognitive outcomes is multifaceted and
intricate, encompassing a range of potential biological factors. While further research is required to
fully understand these complex interactions, our results highlight the significance of considering the
possible long-term consequences of prenatal infections on offspring cognitive development.

The relationship between family income and functional outcomes in children is of significant
interest. A lower family income has been associated with diminished functional outcomes, which
may suggest inequities in healthcare access or the availability of early intervention services.


https://doi.org/10.20944/preprints202408.1435.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 August 2024 doi:10.20944/preprints202408.1435.v1

13

According to our data, families with annual incomes of less than €10,000 had a 158% higher likelihood
of having children with low/moderate functionality compared to those with incomes ranging from
€10,001 to €20,000. This finding highlights the connection between socioeconomic status and adverse
functionality outcomes, as families with higher incomes may have greater access to specialized
mental health services and more extensive social support. Moreover, studies have confirmed a
positive relationship between socioeconomic disparities and the prevalence of children with ASD.
[40].

The status of being a second-born child correlated with an increased probability of exhibiting
lower functionality when compared to first-borns, suggesting potential dilution effects of resources
or parental attention. Specifically, second-born children demonstrated a 171% heightened likelihood
of manifesting low/ moderate functionality relative to their first-born counterparts. This data
underscores the significant impact of birth order, where subsequent children are more prone to
experiencing lower levels of functionality. A comparable study also revealed that the size of the
family and the increasing birth order in children with ASD were correlated with heightened
functional and cognitive limitations [41].

Neonates who manifested immediate crying following birth demonstrated a 61% reduction in
the likelihood of possessing low/ moderate functionality in the present study. This observation
indicates that prompt vocalization post-delivery, a marker of neonatal vigor and health, correlates
with more favorable functional outcomes in later life. Research findings reinforce the potential of
crying as a biomarker of an infant’s physical and emotional health status [42]. Yet, studies employing
observation of vocalization behaviors post-delivery have been very limited, reducing the external
generalization of the findings.

Furthermore, it is noteworthy that individuals with a family history of autism or related
developmental disorders exhibit a 42% lower likelihood of experiencing low to moderate
functionality, implying that inherited or familial elements may provide a protective influence.
Nevertheless, this protective effect is not uniformly supported across the literature. A contrasting
study [43] suggests that parental psychiatric disorders, particularly those affecting mothers, may
increase the risk of ASD in their children. This risk can be attributed to epigenetic mechanisms that
may occur during fetal development, indicating that maternal psychiatric conditions could have a
deleterious impact on the neurodevelopment of the offspring. [44]

These seemingly contradictory findings underline the complexity of genetic and environmental
interactions in the development and manifestation of ASD. While some familial factors may confer
protection and contribute to better functionality, others, particularly related to maternal mental
health, may increase the risk of developing ASD through mechanisms that alter gene expression
during critical periods of prenatal development. This dual perspective calls for a nuanced
understanding of the multifactorial nature of ASD, recognizing that both protective and risk factors
can coexist within the familial and genetic context. [45-47]

Upon evaluating the study's strengths, it can be asserted that the comprehensive sample size of
517 children aged between 4 and 7 years offers substantial information on maternal history,
pregnancy, childbirth, and neonatal data. Furthermore, the participating centers' services are
accessible to children and families from both public and private schools, ensuring a diverse sample
without the presence of institutional barriers. Additionally, the study's design considers
socioeconomic status, effectively addressing potential geographical disparities and variations. The
regression model demonstrated adequate predictive power, with reasonable sensitivity and
specificity. The area under the curve (AUC) was robust, suggesting the model's good discriminatory
ability between high and low/ moderate functionality levels.

The study has several limitations that should be taken into account. Firstly, it is possible that not
all cases of ASD were captured, particularly those who did not seek treatment at the study centers.
This may include individuals who are milder or have higher functioning levels. Secondly, the quality
of the data collected was dependent on the availability and accessibility of family records, as well as
the level of awareness and participation of the centers in the study.
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Lastly, it should be noted that the study did not independently verify the ASD diagnoses, but
rather relied on records provided by the participating centers.

The results of the study indicate the importance of developing targeted services focused on early
intervention, rehabilitation, social care, and integration. It is recommended that policymakers
prioritize early diagnosis and accessible early identification and intervention services. Our findings
underscore the complex interplay of genetic, environmental, and socioeconomic factors in
determining the outcomes of ASD.

These results have significant implications for developing effective early screening and
intervention strategies. They emphasize the necessity of considering a wide range of influences to
improve the functional outcomes of children with ASD. The detailed statistical analysis conducted in
this study offers important insights into the predictors of ASD functionality, providing avenues for
targeted interventions and policy adjustments.

Systematic screening of toddlers and increasing awareness among parents, guardians, and
healthcare professionals are crucial. Standardizing case-recording procedures and creating an ASD
register at the national and regional levels would facilitate systematic monitoring and evaluation of
resources and services.

5. Conclusions

This research constitutes a comprehensive investigation of ASD in Greece, intending to evaluate
the prevalence of ASD at both the national and regional levels, utilizing the functional capacity of
children as a basis for assessment. The present study establishes one of the limited contemporary
studies that furnishes data essential for estimating the disorder's burden and informing the
formulation and implementation of regional and national service development plans. The study
employs statistical analyses of an extensive dataset, which includes various demographic and
physiological variables, to explore the factors that influence the functionality of children with ASD.
The dataset encompasses predictors such as maternal age, the timing of ASD diagnosis, family
income, and birth order.

Several factors, including advanced maternal age, delayed ASD diagnosis, lower family income,
and higher birth order, were linked to reduced functionality in children with ASD. The study
highlighted significant associations between older maternal age, delayed diagnosis, and poorer
functional outcomes, highlighting the need for early intervention. Additionally, children from lower-
income families and those with higher birth order in larger families exhibited significantly lower
functionality, possibly due to diluted parental resources and socioeconomic disparities. The research
also identified complex interactions between prenatal health concerns and child development, with
prenatal issues like vaginal bleeding and infections potentially having paradoxical effects through
immune responses. Interestingly, a family history of neurological or psychiatric conditions appeared
to protect functionality in children with ASD. The regression model employed demonstrated strong
predictive power, enhancing the accuracy of distinguishing functionality levels in children with ASD.

The present study sheds light on the significant role that prenatal and early life factors play in
determining the functionality of individuals with ASD, thus providing evidence-based information
that is essential for estimating the global burden of the disorder and guiding the development of
national and regional services. The results of this research underscore the importance of early
diagnosis and intervention, systematic screening, and addressing disparities in service provision to
improve outcomes for individuals with ASD.

Supplementary Materials: The following supporting information can be downloaded at: Preprints.org, Table
S1. Descriptive Statistics of Continuous Variables, Table S2. Descriptive Statistics of Sociodemographic
Categorical Variables, Table S3. Descriptive Statistics of ASD-Related Categorical Variables, Table S4.
Descriptive Statistics of Peri- and Postnatal Categorical Variables, Table S5. Comparison of Continuous Variables
by Functionality of Child with ASD, Table S6. Group Descriptives of Continuous Variables by Functionality of
Child with ASD, Table S7. Collinearity Statistics of Binominal Logistic Regression, Figure S1. The visualization
of the Chi-square test results for the Current Family Residence, Figure S2. Cut-Off Plot of the Binominal Logistic
Regression Prediction Model, Figure S3. ROC Curve of the Binominal Logistic Regression Prediction Model
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