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Abstract
Background: Autism Spectrum Disorder (ASD) is characterized by having
deficits in social interactions. Screening measures for ASD are often used for
children over five years of age, ultimately leading to diagnosis later in development. Identification of ASD in young children is critical for early intervention. Aims: The purpose of the present study was to examine whether prediction of ASD could be improved in young children by combining social interaction scores, as measured by the Ghuman-Folstein Screen for Social Interaction (GF-SSI), with the presence of selected demographic variables (sex,
age, ethnicity, mother’s educational level, and socioeconomic status). Methods and Procedures: One-hundred and seventy-one clinically referred
children with previously diagnosed ASD or non-ASD developmental disorders and their caregivers were included in the study. Caregivers completed a
sociodemographic survey and the GF-SSI. Outcomes and Results: Results
demonstrated that the final model correctly identified 74% of the cases, and
the GF-SSI was found to be the greatest predictor of children having ASD.
The selected demographic variables were not found to be significant predictors of the diagnosis of ASD. Conclusions and Implications: These results
are discussed in relation to the literature on predicting ASD in young children. Future directions for research are also discussed.
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1. Introduction
Autism Spectrum Disorder (ASD) is characterized as a combination of impairments in the areas of social interaction (e.g., poor eye contact, lack of gestures,
lack of friendships, lack of empathy), communication (e.g., speech, echolalia,
pronoun reversal, lack of pretend play), patterns of behavior, interests and activities (e.g., narrow interests, rigidity, and hand flapping (APA, 2013).
About 1 in 59 children are identified with an ASD (ADDMN, 2014). Early
identification of ASD, or previously autistic disorder, is vital as it provides the
best opportunity for early intervention, thus maximizing prospects for improved
short and long-term developmental outcomes (Barbaro & Dissanayake, 2009).
As a result, mental health professionals are interested in identifying early indicators that may help to predict at an early age which children will go on to develop an ASD.

1.1. Screening Tools
Screening tools are of great interest to mental health professionals to assist in
identifying at-risk youth. In a study comparing different screening instruments
in more than 200 children, many screening measures failed to obtain the level of
sensitivity and specificity needed to distinguish children with ASD from at-risk
children with other developmental difficulties who did not have an ASD diagnosis (Osterling et al., 2009). In fact, Osterling and colleagues (2009) suggest that
no individual test item or assessment instrument thus far has shown adequate
power in discriminating children with ASD from those with a non-ASD diagnosis. Gray, Tonge, and Sweeney (2008) echo similar sentiment, reporting that
many of the assessment instruments available for assessing ASD have not been
validated within community healthcare settings. The lack of early childhood
screening instruments for assessing ASD has, therefore, led to diagnosing ASD
late in the child’s development or even into young adulthood (Matson, 2007). In
this regard, most childhood assessment and screening instruments for ASD are
not utilized prior to two years of age and are more frequently used when a child
reaches at least six years of age (Matson, 2007). Zwaigenbaum and colleagues
(2015) suggested that while ASD screenings prior to two years of age may be associated with higher false positive rates, screening may provide valuable information and increase early detection.
Social interaction problems are considered a core deficit in autism spectrum
disorders (ASDs) and are the single most powerful predictor for diagnosing
ASDs (Volkmar, Chawarska, & Klin, 2005; Ghuman, Leone, Lecavalier, & Landa,
DOI: 10.4236/psych.2020.117069
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2011). Social interaction problems manifest early in young at-risk children.
Problems in joint attention, social responsiveness, pretend play skills, motor imitation, and use of conventional gestures have been identified in a number of
studies in young children with ASD (Landa, Holman, & Garrett-Mayer, 2007;
Ventola et al., 2007). Impairment in joint attention is one of the most reliable
markers of ASDs (Ventola et al., 2007). Joint attention typically emerges between
6 and 18 months of age (Mundy & Burnette, 2005) and can potentially help
screen young at-risk children. On the other hand, restricted interests/repetitive
behaviors that are characteristic of ASDs (e.g., extreme interest in one topic,
hand flapping or rocking, or repetitive verbal behaviors), may begin to emerge
later than other social indicators (Volkmar et al., 2005). Furthermore, there is
evidence that restricted interests/repetitive behaviors failed to differentiate ASD
children from non-ASD children at 20 and at 42 months of age (Wiggins &
Robbins, 2008). Given that restricted interests/repetitive behaviors may not be
early indicators of ASDs, screening efforts for early identification in young
children should attend to basic social interaction behaviors (i.e., joint attention,
imitation, gestures, and play behaviors) that seem to distinguish ASDs from
other non-ASD developmental disorders in early toddlerhood.

1.2. Ghuman-Folstein Screen for Social Interaction
The Ghuman-Folstein Screen for Social Interaction (GF-SSI) offers a way to specifically screen social interaction deficits via parent-caregiver report (Ghuman,
Leone, Lecavalier, & Landa, 2011). The GF-SSI is a screening instrument developed to examine a child’s reciprocal social interaction and joint attention skills
as such problems are considered core deficits in ASDs and manifest early in development in at-risk children (Ghuman et al., 2011; Ventola et al., 2007). Ghuman and colleagues (2011) found that the GF-SSI reliably discriminates children
diagnosed with ASDs from children with other developmental and/or psychiatric disorders and can be helpful in screening young at-risk children in clinical
high-risk populations. Diagnostic validity was found to be equally strong for
both matched and unmatched samples of younger (24 - 42 months old) and older (43 - 61 months old) preschool-age children (Ghuman et al., 2011). High sensitivity and specificity were obtained with the screening cutoff scores established
through ROC analysis (Ghuman et al., 2011). Scoring recommendations were
provided based on stringent diagnostic comparisons between overall ASD (autism and Pervasive Developmental Disorder Not Otherwise Specified (PDD-NOS)
combined) and non-ASD clinical referrals and incorporated the relative benefits
of both the greater experimental control of the matched and the greater statistical power of the larger unmatched samples (Ghuman et al., 2011).

1.3. Sociodemographic Factors
In addition to screening tools, an increasing number of studies point to several
sociodemographic factors (e.g., gender, age, ethnicity, mother’s level of educaDOI: 10.4236/psych.2020.117069
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tion, socioeconomic status) that may be associated with ASD (e.g., Hertz-Picciotto
et al., 2006). For example, males have consistently been shown to have a higher
risk of ASD than females (4:1; Centers for Disease Control and Prevention, 2009;
Croen, Grether, & Selvin, 2002). Additionally, age of diagnosis is a strong prognostic predictor for early intervention, which in turn can reduce the need for
more intensive special education services at later ages (Harris & Handleman,
2000) and improve prognosis (Matson & Minshawi, 2006). Other sociodemographic variables such as ethnicity, mother’s level of education and socioeconomic status (SES), parental age, and birth order have been inconsistent predictors of an ASD (Bhasin & Schendel, 2007; Croen, Grether, & Selvin, 2002; Mandell et al., 2002; Feldman et al., 2015).

1.4. The Present Study
Given the limitations in previous research, the first aim of the present study was
to examine the utility of social interaction in differentiating between ASD and
developmental and psychiatric disorders in a heterogeneous high-risk clinical
sample of children between 24 and 60 months of age. Due to discrepancies in
findings across the literature, the second aim examined whether selected theoretically-derived sociodemographic variables (i.e., ethnicity, mother’s education
level, and socioeconomic status; e.g., Hertz-Picciotto et al., 2006; Mandell et al.,
2002; Matson, 2007; Charlop-Christy et al., 2008; Matson & Minshawi, 2006)
could further contribute to this diagnostic differentiation.
Based on previous research (e.g., Ghuman et al., 1998a, 1998b, 2011; Osterling
et al., 2009), we hypothesized that social interaction deficits as measured by the
GF-SSI would significantly predict (p < 0.05) the probability of identifying
children with a diagnosis of ASDs in a sample of clinically referred high-risk
children between 24 and 60 months-of-age who have previously been diagnosed
as having either an ASDs or another developmental and/or psychiatric disorder.
Second, we hypothesized that the GF-SSI score would be the best predictor of an
ASDs diagnosis in the final probability prediction model for those children having an ASDs and that the GF-SSI score and child’s sex (i.e., male gender) will
significantly predict ASDs in the present sample. Third, we conducted an exploratory analysis of the sociodemographic variables of ethnicity, mother’s education level, and SES to examine if these variables were associated with an ASDs
diagnosis.

2. Methods
2.1. Study Population
All study procedures were in accordance with the University of Arizona Human
Subjects Protection Program. This study used a subset of children recruited for a
larger study of children with Autism Spectrum and developmental disorders
(Ghuman, Leone, Lecavalier, & Landa, 2011). Participants were 171 clinically-referred children recruited during clinic appointments in various autism,
DOI: 10.4236/psych.2020.117069
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psychiatry, developmental, or specialty research clinics for genetics and developmental disorders (59 children with diagnosis of ASD, 44 children with diagnosis of PDD-NOS and 68 children diagnosed with other non-ASD developmental and/or psychiatric disorder). The group of the 68 children with other
non-ASD developmental and/or psychiatric disorders is hereafter referred as
Non-ASD Clinical Diagnosis Group; these children were diagnosed with one of
the following Diagnostic and Statistical Manual of Mental Disorders (DSM) IV
diagnoses: Communication Disorder, Fragile X Syndrome, Attention Deficit/
Hyperactivity Disorder, Oppositional Defiant Disorder, Separation Anxiety Disorder, Generalized Anxiety Disorder, or Depressive Disorder, and Mood Disorder. In the most recent version of the DSM (DSM-V), ASD is now inclusive of
autistic disorder, Asperger’s disorder, pervasive developmental disorder not
otherwise specified (PDD-NOS) and childhood disintegrative disorder, viewing
these conditions as existing on a continuum rather than categorical. For the
present study, DSM-IV-R (APA, 2000) diagnoses of ASD were used and were
based on an expert clinical assessment conducted by a professional or a multidisciplinary team and supported by the Autism Diagnostic Interview-Revised
(ADI-R; Lord et al., 2000), Childhood Autism Rating Scale (CARS) (Schopler,
Reichler, & Renner, 1986), or both DSM-IV-R (APA, 2000).

2.2. Measures
2.2.1. Social Interaction Capacity
The Ghuman-Folstein Screen for Social Interaction (GF-SSI; Ghuman, Freund,
Reiss, Serwint, & Folstein, 1998a) is a parent/caregiver questionnaire designed to
measure social interactions in young children (24 - 61 months). Fifty-four items
based on the ADI-R, Vineland Adaptive Behavior Scales (Rutter, LeCouteur, &
Lord, 2003) and clinical expertise measure a child’s reciprocal social interaction
capacity taking into account the child’s cognitive level (Ghuman et al., 2011). In
contrast to other screening tools, the GF-SSI focuses on typical social interaction
development to screen at-risk children for ASDs, higher scores on the GF-SSI
are indicative of more normative social interaction capacity and lower scores indicate impaired or delayed social interaction development. Moderate convergence with ASD diagnostic measures was demonstrated to significantly discriminate ASD and non-ASD clinical groups. High sensitivity and specificity values
were obtained for discriminating ASD and non-ASD clinical participants and
screening cut-off scores were established based on ROC analysis (Ghuman et al.,
2011).
2.2.2. Sociodemographic Factors
Other predictive variables that were coded and examined included: age of child
(in months), sex, ethnicity, maternal education and socioeconomic status (SES).
Socioeconomic status was determined using the Hollingshead Four Factor Index

of Social Status (Hollingshead, 1975).
Diagnosis of ASD or non-ASD
DOI: 10.4236/psych.2020.117069
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The outcome measure for this investigation was the diagnosis given to the
child: 1) ASD, 2) PDD-NOS or 3) non-ASD clinical diagnosis as described in the
study population.

2.3. Data Analyses
Data analyses were completed using the SPSS for Windows statistical package
18.0 PASW statistics version 18.0.0 for Windows (IBM Corporation, Somers,
NY, USA). Descriptive analyses were conducted first to compare the dependent
variable with each independent variable. Bivariate analyses were computed using

phi correlations between the dependent variable and dichotomous independent
variables. Spearman’s rank correlations were computed between the dependent
variable and continuous independent variables. Binary logistic regression was
used to predict the probability of ASD by fitting the logistic model to the data
(McCulloch, 2000). Logistic regression is a commonly used technique for modeling a binary response variable as a function of predictor variables (McCulloch,
2000). For the binary logistic regression conducted to test the predictive ability
of social interaction deficits in predicting a diagnosis of ASD versus PDD-NOS
and other non-ASD developmental and/or psychiatric disorders, children were
grouped into two categories: 1) ASD and 2) a Combined Clinical Category consisting of 112 children (44 children with PDD-NOS and 68 children with other
non-ASD developmental and/or psychiatric disorder).

3. Theory/Calculation
Autism Spectrum Disorders often go misdiagnosed or undiagnosed until middle
to late childhood which consequently delays socioemotional and academic intervention. While comprehensive assessments (e.g., Autism Diagnostic Observation Schedule) are considered the gold standard for diagnosing ASDs, screening
tools (i.e., GF-SSI) are critical for early detection of toddlers and young children
who experience symptoms related to ASDs. Brief screening measures sensitive
enough to detect atypical development in toddlerhood or early childhood will
allow for individuals in early developmental periods to be identified to seek further comprehensive evaluation. The GF-SSI is a useful tool for identifying individuals with ASDs; however, it is important to determine whether the GF-SSI
can accurately detect ASDs in children between the ages of 20 and 60 months.
Additionally, sociodemographic factors may account for unique variance in the
relation between GF-SSI and ASDs, and it is unknown if the GF-SSI is sensitive
enough to significantly predict ASDs above and beyond sociodemographic factors.

4. Results
4.1. Descriptive Statistics
Descriptive data for children with ASD (N = 59), PDD-NOS (N = 44), and
non-ASD clinical Diagnoses (N = 68) are listed in Table 1. There were several
DOI: 10.4236/psych.2020.117069
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Table 1. Descriptive statistics.
ASD Group
(N = 59)

PDD-NOS Group
(N = 44)

Non-ASD Clinical
Diagnosis Group
(N = 68)

Age (years)

M = 3.63; SD = 0.74a

M = 3.58; SD = 0.81b

M = 3.92; SD = 0.75ab

African-American (%)

17%c

10%d

35%cd

Asian-American (%)

2%

2%

0%

Caucasian (%)

76%

83%

Hispanic (%)

0%

2%

3%

Native American (%)

2%

2%

0%

Other

3%

0%

0%

Maternal Education (% with BA)

55%

46%

43%¥

SES

M = 33.64; SD = 20.22*f

M = 31.05; SD = 19.66†g

M = 43.66; SD = 23.20‡fg

Sex (% male)

81%

82%

71%

SSI

M = 70.54; SD = 26.18hi

M = 83.75; SD = 24.86ij

M = 106.09; SD = 24.86hj

62%e

e

Note. Superscript letters indicate pairs were p < 0.05. Percentages for race/ethnicity do not always equal 100% due to rounding. * N = 55, † N = 41, ‡ N = 56,
¥ N = 61.

differences with regard to demographic data. Children in the Non-ASD Clinical
Diagnosis Group were older (M = 3.92 years; SD = 0.75) than children with ASD
[M = 3.63 years; SD = 0.74; t (125) = −2.21; p = 0.03] and children with
PDD-NOS [M = 3.58; SD = 0.81; t (110) = −2.29; p = 0.02]. Additionally, the
Non-ASD Clinical Diagnosis Group had a higher proportion of African-American participants (35%) than the ASD Group (17%; Fisher’s Exact Test

p = 0.03) and the PDD-NOS Group (10%; Fisher’s Exact Test p = 0.003). There
was a greater proportion of Caucasian participants in the PDD-NOS Group
(83%) as opposed to the Non-ASD Clinical Diagnosis Group (62%; Fisher’s Ex-

act Test p = 0.02). Finally, participants in the Non-ASD Clinical Diagnosis
Group came from families with higher SES (M = 43.66; SD = 23.20) as compared
to subjects in the ASD Group [M = 33.64; SD = 20.22; t (109) = −2.42; p = 0.02]
and the PDD-NOS sample [M = 31.05; SD = 19.66; t (95) = −2.82; p = 0.01].
With regard to the GF-SSI score, participants in the ASD Group (M = 70.54;
SD = 26.18) had lower scores than individuals in the PDD-NOS Group [M =
83.75; SD = 24.86; t (101) = −2.59; p = 0.01] and the Non-ASD Clinical Diagnosis Group [M = 106.09; SD = 24.86; t (125) = −7.84; p < 0.001]. Additionally,
GF-SSI scores for the PDD-NOS Group were lower than scores for the
Non-ASD Clinical Diagnosis Group [t (110) = −4.64; p < 0.001].

4.2. Predictive Ability of the Ghuman-Folstein Screen for Social
Interaction (SSI)
Prior to the data analyses, all independent variables were centered to reduce
multicollinearity between the predictor variables. After controlling for the demographic variables of sex, age, ethnicity (i.e., being African-American and beDOI: 10.4236/psych.2020.117069
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ing Caucasian), maternal education, and socioeconomic status, social interaction
deficits significantly predicted the ASD Group while social interaction deficits
did not significantly predict Combined Clinical categories (children in the PDD
NOS and Non-ASD Clinical Diagnosis groups) among the entire sample (Wald
= 23.28; p < 0.001; OR = 0.96). More specifically, lower scores on the GF-SSI
predicted increased association with an ASD diagnosis, meaning that the children with decreased social interaction scores were related to an increased likelihood of having an ASD diagnosis. Subsequent follow-up analyses controlling for
the same demographic variables demonstrated that the GF-SSI scores accurately
differentiated between: 1) children with an ASD versus children with PDD-NOS
(Wald = 6.00; p = 0.01; OR = 0.98); 2) children with an ASD versus children
without an ASD diagnosis, the Combined Clinical category (Wald = 22.84; p <
0.001; OR = 0.94); and 3) children with PDD-NOS versus children with
non-ASD developmental and/or psychiatric disorders, the Clinical Diagnosis
Group (Wald = 8.39; p = 0.004; OR = 0.96). Thus, the GF-SSI tool was meaningful in distinguishing children with or without an ASD diagnosis.

5. Discussion
The purpose of the present study was to examine whether an Autism Spectrum
Disorder diagnosis could be predicted on the basis of a child’s social interaction,
as measured by the GF-SSI and theoretically driven demographic variables (e.g.,
sex, age, ethnicity, mother’s educational level, and socioeconomic status; Mandell et al., 2009; Matson & Minshawi, 2006; Bhasin & Schendel, 2007; Croen,
Grether, and Selvin, 2002) between the ages of 24 and 60 months. As hypothesized, the results demonstrated that an ASD diagnosis was significantly predicted, on the basis of children’s social interaction scores as measured by the
GF-SSI. Specifically, the GF-SSI score aided in the prediction of a diagnosis of
ASD when it was added in the final step of the model for Parts 1 (ASD versus all
other clinical diagnoses), 2 (ASD diagnosis versus PDD-NOS diagnosis), and 3
(ASD diagnosis versus Non-ASD clinical diagnoses) of these analyses. The final
model was able to correctly identify a higher percentage of the diagnosed cases
from the null model. The GF-SSI scores of children were also found to be negatively correlated with a diagnosis of ASD as discovered in the bivariate analyses
of Part 1 (ASD versus all other clinical diagnoses), meaning that increased scores
on the GF-SSI (i.e., higher scores = increased social interaction) were correlated
with decreased likelihood of an ASD diagnosis. Children with more social interaction ability were less likely to have an ASD diagnosis. The model was not
found to be significant until GF-SSI scores were added during the final step of
the model building process.
GF-SSI was found to be a significant predictor of an ASD diagnosis even after
controlling for sociodemographic variables. In this regard, a strong bivariate relationship was found between GF-SSI and ASD prior to the binary logistic regression analyses. As few screening measures currently exist with the level of
DOI: 10.4236/psych.2020.117069
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sensitivity and specificity needed to distinguish children with ASD from children
with abnormal development (Osterling et al., 2009), the GF-SSI is indicated to be
a strong predictor for ASD and may be a useful screening tool to discriminate
between children with ASD versus children with PDD-NOS and other clinical
diagnoses ages 2 to 6 years old.
The predictors of sex, age, ethnicity, mother’s educational level, and socioeconomic status were not significant predictors of the diagnosis of ASD. Although many studies have reported a 4:1 ratio for males versus females in the
general pediatric population with regard to the diagnosis of ASD (e.g., Banach et
al., 2009; Centers for Disease Control and Prevention, 2009; Charlop-Christy et
al., 2008; Croen, Grether, & Selvin, 2002), we did not replicate those findings in
our sample. We did not find age to be a significant predictor of a diagnosis of
ASD in children 2 - 5 years of age. Our model is consistent with the literature
that most children are not diagnosed until 4 1/2 to 5 1/2 years of age (e.g., school
age children; citation).
Regarding ethnicity, while a large body of research points to ethnic disparities
in the diagnosis of mental health disorders in children generally (Mandell et al.,
2009), the evidence is less conclusive for ASD, as was also demonstrated in the
current study. The majority of the children in our sample were Caucasian, followed by African American, and, contrary to other findings (Mandell et al.,
2009), there was not a significant difference by ethnicity in the diagnosis of ASD.
Likewise, the findings in the present study do not support maternal education as
a significant predictor of ASD. Although Bhasin and Schendel (2007) found in
previous research that higher family income was significantly associated with
ASD, consistent with the present findings, SES has not, in general, been found to
predict ASD (e.g., Begeer et al., 2009; Croen, Grether, & Selvin, 2002). The current study highlights the importance of considering sociodemographic factors in
the prediction of ASDs. Although additional research needs to be done in order
to determine the role of sociodemographic factors in different samples to increase generalizability, this study suggests that sociodemographic variables
should not be relied upon when predicting risk for ASD but should be considered as possible covariates in analyses. Moreover, the current study suggests
that the GF-SSI is sensitive enough to detect subtle distinctions between individuals with ASDs and those without ASDs.

5.1. Limitations of the Present Study
The results of the present study are best understood within the context of its limitations. Due to the clinical and heterogeneous nature of the sample, a standard assessment battery was not administered across participants. As recommended by Charman and Baird (2002), ASD diagnoses were determined via detailed clinical assessment by experienced professionals in all cases and were
aided by the ADI-R and/or the CARS in most cases. Second, this study examined
children between the ages of 24 and 60 months who were diagnosed as having an
DOI: 10.4236/psych.2020.117069
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ASD diagnosis, PDD-NOS, or a non-ASD developmental and/or psychiatric diagnosis. Much of the research focuses on children that span the age of 4 - 10
years of age, rather than the 2 - 5 age range in the present study. This truncation
of the dataset leads to loss in sample size and limits our ability to generalize these
findings to older children. Additionally, the number of children included in this
study was small, limiting our power and effect sizes.
While age restriction is a limitation of the current study, it is also a primary
strength. One goal of the current study was to determine the possible predictive
utility of the GF-SSI to identify children at-risk for ASDs in early development
periods. Indeed, these results demonstrate that sensitivity and flexibility of the
GF-SSI such that this measure may be used in early ages to identify individuals
at-risk. Importantly, however, the current study relied upon a clinical sample of
individuals who had previously been diagnosed with ASDs or a non-ASDs developmental disorder. This limits our ability to suggest that this measure may be
sensitive enough to be an early screening tool for individuals that have not yet
been diagnosed. Given the demonstrated sensitivity to differences in presentation, future longitudinal work is needed to adequately determine the early predictive utility of this measure prior to diagnosis.
Despite these limitations, the present study highlights the need to continue
studying the demographic factors associated with a diagnosis of ASD. Although
significant results were found for the GF-SSI, future studies examining larger
samples of children with ASD diagnoses would enhance predictive power of the
variables examined in this study.

5.2. Conclusion
The present study supports the discriminative ability of the GF-SSI as a screening tool in clinical settings to distinguish an ASD diagnosis from a non-ASD diagnosis above and beyond standard clinical instruments (i.e., Autism Diagnostic
Interview-Revised and the Childhood Autism Rating Scales). This study was
conducted in a heterogeneous clinic sample of children with a variety of delays
and abnormalities. This likely increases the generalizability of the present findings and adds to the potential strength of using the GF-SSI as a clinical tool.
Early identification of children with ASD is crucial in providing children and
families with early intervention. The identification of social interaction and joint
attention deficits is beneficial in that this type of assessment can guide treatment
recommendations for parents. Families may be encouraged to promote social
interaction, increase eye contact, and use scaffolding techniques with their child
at an early age. Given that few reliable and valid screening instruments exist for
young children between two and four years of age, this screening measure offers
clinicians a tool to use to assist in the early identification of ASD among young
at-risk children.
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