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Abstract

Objective—To examine the psychometrics of the Screen for Adult Anxiety Related Disorders
(SCAARED).

Methods—The SCAARED was adapted from the Screen for Child Anxiety Related Emotional
Disorders. Participants (N=336) ages 18-27 years old were evaluated using the Structured Clinical
Interview for DSM-IV Disorders (SCID). The SCAARED was completed at or within two-weeks
before the SCID. The psychometrics of the SCAARED were analyzed using standard statistical
analyses including principal components, and Receiver Operant Curve analyses. A replication was
performed in an age/sex matched independent sample (N=158).

Results—The SCAARED showed four factors: somatic/panic/agoraphobia, generalized anxiety,
separation anxiety, and social anxiety. The total and each factor scores demonstrated good internal
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consistency (a=0.86 — 0.97) and good discriminant validity between anxiety and other disorders
and within anxiety disorders for generalized and social anxiety. Area Under the Curve for the total
and each of the factor scores ranged between 0.72 and 0.84 (p< 0.0001). These results were
replicated in the independent sample.

Conclusions—The SCAARED showed excellent psychometric properties supporting its use to
screen adults for anxiety disorders, longitudinal studies following youth into adulthood and studies
comparing child and adult populations. Further replication studies in larger community and
clinical samples are indicated.
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1. Introduction

Anxiety disorders are prevalent psychiatric disorders (up to 25%) among adults (Remes et
al., 2016) negatively impacting their psychosocial functioning, physical and mental health,
social and family relationships, and quality of life (Barlow, 2002; Kessler et al., 2007;
Olatunji et al., 2007). Anxiety disorders are also associated with increased service utilization
and increased risk for comorbid disorders such as major depression and substance abuse
(Khan et al., 2002; Leon et al., 1995).

Despite their perniciousness, anxiety disorders are often underdiagnosed and undertreated in
primary care and psychiatric settings (Combs and Markman, 2014; Kroenke et al., 2007;
Shear et al., 2000; Zimmerman and Mattia, 1999) because they are frequently accompanied
by other conditions whose symptoms may overlap or obscure the symptoms of anxiety
(Brown, 1994; Brown et al., 2001; First, 1996). Thus, reliable and easy to use instruments
are needed to screen for anxiety disorders and alert clinicians to further evaluate for the
presence of these disorders.

There are structured interviews that reliably diagnose anxiety disorders in adults such as the
Anxiety Disorders Interview Schedule (ADIS) (Brown, 1994) and the Structured Clinical
Interview for DSM-IV (SCID-1V) (First, 1996). However, these interviews require extensive
training and are time consuming, and as a consequence are mainly used for research
purposes (Antony and Rowa, 2005; Lawyer and Smitherman, 2004). Also there are self-
reports that measure anxiety symptoms(Derogatis and Unger, 2010; Lowe and Reynolds,
2004; Monga et al., 2000; Muris et al., 1998a; Muris et al., 1998b; Reynolds, 2003;
Reynolds and Richmond, 1978; Spitzer et al., 1999; Zimmerman and Mattia, 2001) or
symptoms of specific anxiety disorders (e.g., generalized anxiety and social anxiety
disorders) (Boyd et al., 2003; Crocetti et al., 2009; Hale et al., 2011; Plummer et al., 2016;
Spitzer et al., 2006; Su et al., 2008; Wren et al., 2007). However, to our knowledge, with the
exception of the Adult Manifest Anxiety Scale Adult Version (AMAS-A) (Lowe and
Reynolds, 2004; Reynolds, 2003), an adaptation from the Revised Children’s Manifest
Anxiety Scale (Reynolds and Richmond, 1978), there are no other rating scales that evaluate
anxiety in youth and adults using a similar scale. The existence of such instruments is
important because they can be utilized to compare anxiety symptoms between child and
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adult populations and for prospective studies that follow participants from childhood into
adulthood.

Thus, given the lack of similar self-reports that screen for specific DSM anxiety disorders in
youth and adults, a self-report for adults based on the Screen for Child Anxiety Related
Emotional Disorders (SCARED) (Birmaher et al., 1997) was constructed. The SCARED is a
41-item self-report widely used in clinical and research settings. The SCARED was
developed based on the DSM-IV (American Psychiatric Association, 1994); however, the
symptoms also correspond to those in DSM-5 (American Psychiatric Association, 2013).
Scale construction and psychometric characteristics have been described elsewhere
(Birmaher et al., 1999; Birmaher et al., 1997; Boyd et al., 2003; Canals et al., 2012; Cosi et
al., 2010; Crocetti et al., 2009; Hale et al., 2011; Monga et al., 2000; Muris et al., 1998a;
Muris et al., 1998b; Su et al., 2008; Vigil-Colet et al., 2009; Wren et al., 2007). The
SCARED has excellent psychometric properties and screens for Generalized Anxiety
Disorder (GAD), Social Anxiety, Panic Disorder (PD) and Separation Anxiety Disorder
(SAD). SAD was recently recognized in adults (American Psychiatric Association, 2013;
Silove et al., 2015) and as expected, it is not included in any of the existing anxiety self-
reports for adults.

The main goal of this study of this study was to construct and analyze the psychometric
properties of the Screen for Adult Anxiety Related Disorders (SCAARED) to have a
comparable scale that could be used to follow children into adulthood instead of changing to
a different anxiety scale when the children became older than 18. In addition, we wanted to
build an adult scale similar to the one utilized for youth in order to compare anxiety
symptoms between children and adults.

2. Methods and materials

To achieve the goals of this study, instead of building a scale “de novo”, we modified the
language used to in the SCARED for language and/or situations appropriate for adults. For
example: “I get headaches when | am at school” was modified to “I get headaches when |
am at school, at work or in public places.” In addition, 4 GAD items that are part of the
DSM-5 criteria for adulthood were added and 1 item from the child scale was eliminated: “I
follow my mother or father wherever they go.” The items for each scale are presented in
detail in the supplemental eTable 1 that compares the child and adult scales. Before
administering the SCAARED, research assistants and other investigators read the scale for
understandability and items were rewritten accordingly.

The adult adaptation of the SCARED resulted in a 44-item scale that includes questions
assessing symptoms of Agoraphobia, PD, GAD, Social Anxiety, and SAD (Supplemental
eTable 1). Severity of each symptom is rated over the past 3 months using a 0 (Not True or
Hardly Ever True) to 2 (Very True or Often True) rating scale.

Psychiatric disorders were ascertained using the Structured Clinical Interview for DSM-1V
Axis | Disorders (SCID) (First, 1996). Since the SCID does not include SAD and Attention
Deficit Hyperactive Disorder (ADHD), symptoms for these disorders were ascertained
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through the Kiddie Schedule for Affective Disorders and Schizophrenia Present and
Lifetime (K-SADS-PL) (Kaufman et al., 1997).

Research interviewers with at least a bachelor’s degree trained for good reliability conducted
the interviews. All interviews were presented to psychiatrists who were ultimately
responsible for the final diagnoses. Methods and reliability of these interviews had been
described elsewhere (Birmaher et al., 2009; Goldstein et al., 2010). This study was approved
by the Institutional Review Board of the University of Pittsburgh.

The sample for this study was derived from the Bipolar Offspring Study (BIOS) (Birmaher
et al., 2009; Goldstein et al., 2010). Only subjects 18 years old and older who completed the
SCAARED within two weeks preceding the assessment with the SCID were included. We
used the BIOS sample because it includes well-characterized adults with a variety of
psychiatric disorders as well as healthy adults. In fact, about 50% of the controls have
psychiatric disorders other than bipolar disorder and 27.3 % of those with bipolar disorder
have a variety of comorbid anxiety disorders, which enabled us to study the psychometric
properties of the instrument across anxiety disorders.

A total of 336 participants were included in this study, of which 326 completed the
SCAARED at the same time they completed the SCID. The mean age was 20.2 + 1.9 years
(range 18 to 27 years old), 51.5% (N=173) were female, and 83% (N=279) Caucasian (Table
1). Fifty-five participants had anxiety disorders (PD=8, GAD=36, social anxiety=27, and
anxiety NOS=10) and 16 (29%) had more than one anxiety disorder. Of the 281 participants
without anxiety disorders, 43 (15.3%) had past history of anxiety disorders that were in
remission at the time of the study. Participants with anxiety disorders showed significantly
more bipolar, depressive, and substance use disorders and history of ADHD and disruptive
behavior disorders than those without anxiety disorders.

To replicate the findings obtained through the BIOS sample, similar analyses were carried
out using an age/sex matched group from the Course and Outcome of Bipolar Disorder in
Youth (COBY) Study (Axelson et al., 2006; Birmaher et al., 2006), a study aimed to
characterize the longitudinal course of youth with bipolar disorder. Anxiety disorders were
assessed at intake using the KSADS-PL and over follow-up with the Longitudinal Interval
Follow-Up Evaluation (LIFE) (Keller et al., 1987). Participants (N=158) had a mean age of
19.5 £ 1.07 years, 57.6% female (N=91), and 81% Caucasian (N=128) (Supplemental
eTables 2). Of these, 27 had anxiety disorders (8 PD, 17 GAD, 11 social anxiety, and 4
agoraphobia).

3. Data analysis

First, the data was analyzed using item and principal components analysis (PCA) with
varimax rotation. The number of factors was selected via inspection of the scree plot as well
as Horn’s parallel analysis, and items were assigned to factors with loadings exceeding 0.30.
When an item loaded in more than one factor it was assigned to the most clinically
appropriate factor. Factor analyses were also completed using principal axis factoring with
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oblique rotation (Costello, 2005). With the exception of one item, similar results were found.
Thus, we include in this paper only the results of the PCA factor analysis. Internal
consistency within each factor was measured by Cronbach’s a.. Second, comparisons
between participants with anxiety disorders versus participants without anxiety disorders
were made using one-way ANOVA models with a random effect for family membership to
account for within-family correlations. The optimal Box Cox transformation was applied to
highly non-normal variables prior to model fitting. Comparisons between individuals with
anxiety disorders and those with only depressive disorders but no anxiety disorders were
made using Wilcoxon Rank Sum tests. Third, discriminant validity was assessed via receiver
operating characteristic (ROC) analysis of the SCAARED total anxiety score and individual
factor scores. Optimal cutoff scores and their respective sensitivity and specificity for
diagnosing anxiety disorders were derived for the total anxiety score and the individual
factor scores. For comprehensiveness, two ROC curve-based methods were used to calculate
the cutoff scores: the “Euclidean method” and the “Youden index”. The Euclidean method
(Perkins and Schisterman, 2006) finds the cutoff of the classifier where the distance between
the ROC curve and the upper left corner (0,1) (which corresponds to perfect prediction) is
minimized. The Youden indicates the cutoff of the classifier that minimizes the vertical
distance between the ROC curve and the 45-degree line(Li et al., 2013; Youden, 1950); this
cutoff maximizes: Sensitivity + Specificity — 1. Both methods yielded similar cutoffs for all
factors. A range of cutoffs including those chosen via the Euclidean and Youden methods
are presented to provide solutions that favor specificity over sensitivity, or vice versa.
Finally, using similar analyses as described above, the cutoffs obtained from the BIOS
sample were evaluated in participants with and without anxiety disorders in the COBY
sample. Categorical variables are reported as frequency and quantitative variables are
reported as means (standard deviation). All reported significant p-values are two-sided and <
0.05.

4. RESULTS

Scale Internal Consistency

The 44-items had factor coefficients ranging from 0.35 to 0.81 and exhibited excellent
internal consistency (Cronbach’s a=0.97).

Factor Structure

The most clinically sound factor solution included four factors: somatic/panic/agoraphobia,
GAD, SAD, and social anxiety (Table 2). All factors had eigenvalues > 1 and good to
excellent internal consistency with coefficient values ranging from 0.86 (separation anxiety)
to 0.94 (generalized anxiety). The four factor solution accounted for 57% of the total
variance, and yielded a Kaiser-Meyer-Olkin value of 0.96, indicating that the BIOS data is
well suited for factor analysis. Estimated Pearson correlations among factors ranged from
0.54 for social anxiety and separation anxiety factors to 0.79 for generalized anxiety and
somatic/panic factors (all p-values <0.0001). Items adapted from the school phobia factor of
the child scale loaded in the somatic/panic factor of the adult SCAARED. The four new
GAD items loaded in the generalized anxiety factor.
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Demographic Comparisons

Females had significantly higher total and individual anxiety scores than males in all anxiety
factors (all p-values <0.0001). There were no other between-group significant differences in
the demographic variables.

Discriminant Validity

Comparison of participants with any anxiety disorder versus no anxiety
disorders (Table 3a)—The total score and scores for each factor of the SCAARED
significantly differentiated between anxiety disorders and non-anxiety psychiatric disorders
(p <0.0001). Adjusting for significant group demographic differences showed similar results.

Comparisons between specific Anxiety Disorders (Table 3b)—Participants with
GAD (N=36) showed significantly higher scores on the GAD factor compared to
participants with other non-GAD anxiety disorders (N=19) (Z=2.39, p=0.02). Participants
with social anxiety (N=27) showed significantly higher scores in the social anxiety factor
than participants with other non-social anxiety disorders (N=28) (Z=2.50, p=0.01).

Comparison of participants with any Anxiety versus participants with
Depressive Disorders without Anxiety (Supplemental eTable 3)—There were
significant differences in total and individual factor scores between participants with any
anxiety disorders (N=55) and participants with depression and no anxiety (N=21) (Z= 2.14,
p=0.03, for total score).

Receiver Operator Curve Analysis: Sensitivity and Specificity—The AUCs for
the total anxiety score were 0.83 for GAD, 0.82 for panic/somatic, 0.77 for social anxiety
and 0.72 for SAD (all p-values <0.0001). Since some studies may require greater sensitivity
(e.g., screening general population), whereas others more specificity (e.g., biological
studies), three cutoff scores and their sensitivity and specificity are provided in Table 4.

Replication Study using the COBY sample—To replicate the instrument’s ability to
discriminate between participants with and without anxiety disorders and within the
subtypes of anxiety disorders, the factors obtained through the analysis of the BIOS sample
were assessed using participants recruited through the COBY study. As shown in the
Supplemental eTable 4, similar results were obtained. The SCAARED significantly
separated participants with anxiety versus non-anxiety disorders (Z=6.52, p<0.0001).
Furthermore, the Panic and Social Anxiety factors discriminated between participants with
corresponding disorders and participants with other anxiety disorders (Panic total: Z=2.44,
p=0.01 and SP: Z=2.11, p=0.03). Finally, using the BIOS cutoff scores, the sensitivities and
specificities using the COBY data were similar to those reported in BIOS.

5. DISCUSSION

In this study, we assessed the psychometrics of the SCAARED, a self-report instrument for
the screening of anxiety disorders in adult populations. The SCAARED showed good
internal consistency and four robust factors: Somatic/Panic/Agoraphobia, GAD, SAD, and
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social anxiety. These factors corresponded to their respective diagnostic categories in the
DSM-5 including SAD, which is currently recognized as an anxiety disorder across the
lifespan (Bogels et al., 2013; Silove et al., 2015). Moreover, the SCAARED factor solution
showed high correspondence with the factor analysis of the SCARED (Birmaher et al.,
1999; Birmaher et al., 1997) and Supplemental eTable 1). In fact, corresponding items from
the SCARED and SCAARED loaded onto the same factors (Somatic/Panic/Agoraphaobia,
General Anxiety, Separation Anxiety, Social Anxiety). Also, the factor loadings for each
item from the SCAARED ranged from 0.35 to 0.81, while the factor loadings for each item
from the SCARED ranged from 0.34 to 0.67.The SCAARED showed good discriminant
validity between participants with and without anxiety and within anxiety disorders in two
independent samples. Also, despite the common coexistence of anxiety and depression, the
SCAARED discriminated between participants with anxiety and those with only depression.
Total and individual factor scores were significantly higher in females. SCAARED total and
individual factor scores also showed stability over time. The above results indicate that the
SCAARED is an appropriate instrument to screen for anxiety disorders in adult populations.
Moreover, since both the SCAARED and the SCARED have similar factors, these
instruments could be used to compare child and adult populations, parents and their children,
and is suitable for studies following youth into adulthood. Before discussing our findings in
more detail, it is important to consider some limitations. First, the psychometrics of the
SCAARED were evaluated using convenience samples of participants from two ongoing
studies, warranting further studies in other populations. Second, for the construction of the
scale no focus groups or studies of items’ understandability were done. Nevertheless,
research assistants and other investigators read the scale for understandability and items
were rewritten accordingly. Moreover, the SCAARED has been used in all our studies
without any problems with the understandability of the items. Third, similar to numerous
anxiety and depression studies (Bramley et al., 1988; Bystritsky et al., 1993; Clark and
Watson, 1991; Feldman, 1993; Wetzler and Katz, 1989; Zimmerman and Chelminski, 2003),
there were few participants with anxiety without depression, which precluded the use of the
SCAARED to compare participants with “pure” anxiety and “pure” depression. Fourth, the
maximum age of the participants was 27 years old. Thus, psychometric studies with older
adults are warranted. Fourth, the number of participants with each individual anxiety
disorder was relatively small indicating the need to replicate our findings with larger
samples. Finally, the SCAARED does not include specific phobias and all participants with
agoraphobia included in this study also had panic disorder. This may explain why the
symptoms of agoraphobia and panic disorder grouped together in one factor. However, given
that agoraphobia without panic is much less prevalent than agoraphobia with panic (Kessler
et al., 2006), the SCAARED is useful to screen participants with either disorder. For
participants with high scores in the panic/agoraphobia factor it is recommended that
clinicians read the items that are associated with agoraphobia (Bramley et al., 1988; Olatunji
et al., 2007; Reynolds, 2003; Zimmerman and Mattia, 1999) to determine whether the
patient has only agoraphobia or both, panic and agoraphobia.

Compared to other adult anxiety measures, the SCAARED represents a cost-effective and
time-efficient instrument. Existing self-reports have proven to be good measures for anxiety
disorders (Lawyer and Smitherman, 2004). However, although useful, most of these
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instruments measure global anxiety symptoms such as worries and somatic complaints and
the others only measure individual anxiety disorders such GAD or social anxiety disorder.
Therefore, the SCAARED is a useful addition to the existing adult anxiety self-reports
because it assesses both symptoms and key specific DSM-5 categorical anxiety disorders,
including separation anxiety disorder. Additionally, except for one instrument, the AMAS-A
(Lowe and Reynolds, 2004) which evaluates anxiety symptoms in youth and in adults, the
SCAARED is the only existing instrument that evaluates both anxiety symptoms and DSM
anxiety disorders in adults that has a companion scale for children and adolescents.

Pending future studies, the SCAARED can be used for screening of anxiety disorders in
primary care and psychiatric settings, particularly because it can be completed in
approximately 5-7 minutes. Participants with scores higher than the cut-off scores should be
more extensively assessed to confirm the presence of anxiety disorders. However, it is
important to note that cutoff scores depend on the aims of the study, with some studies
aiming for more sensitivity than specificity, and others more specificity (Table 4). The
SCARED for youth is sensitive to treatment response (Compton et al., 2014; Compton et al.,
2010) and biological changes in brain circuitry (Perlman et al., 2014). Thus, studies to
evaluate the usefulness of the SCAARED for these types of studies are warranted.

In summary, the SCAARED is a new instrument with excellent psychometric properties for
use in clinical practice and research. It is also a promising screen for anxiety disorders in a
variety of settings. Together with the child scale, the SCAARED can be used for
longitudinal studies following youth into adulthood and for studies that compare child and
adult populations. Further replication studies in larger diverse community and clinical
samples and with a larger range of age are indicated.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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. The Screen for Adult Anxiety Related Disorders (SCAARED) showed

. It has four factors: somatic/panic/agoraphobia, generalized anxiety, separation

. Together with its child counterpart, it can also be use for longitudinal studies

. Further replication studies in larger community and clinical samples are

Highlights

excellent psychometrics.

anxiety, and social anxiety that are useful to screen for the respective anxiety
disorders.

following youth into adulthood and studies comparing child and adult
populations.

indicated.
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Table 1
Demographic and Clinical Characteristics between participants with Anxiety Disorders and No- Anxiety
Disorders
Anxiety (n=55)  No anxiety (n=281)  Test Stat (t, y%) Pp-value
Age 20+16 203+2 1.09 0.28
Sex (Female) 70.9% (n=39) 47.7% (n=134) 9.93 0.002
Race (Caucasian) 90.9% (n=50) 81.5% (n=229) 2.89 0.09
Anxiety Disorders *
General Anxiety Disorder  65.5% (n=36) - - -
Separation Anxiety 1.8% (n=1) - - -
Panic Disorder 14.6% (n=8) - - -
Agoraphobia 0% (n=0)
Social Phobia 49.1% (n=27) - - -
> 1 Anxiety Disorder 29.1% (n=16) - - -
non-Anxiety Disorders
Bipolar 27.3% (n=15) 4.3% (n=12) 32.93 <0.0001
Depressive Disorders 18.2% (n=10) 7.5% (n=21) 6.30 0.01
Substance Use Disorder 23.6% (n=13) 10.7% (n=30) 6.92 0.01
ADHD 16.4% (n=9) 8.9% (n=25) 2.82 0.09
Disruptive Behavior 1.8% (n=1) 1.1% (n=3) Fisher 0.5

Depressive disorders: Major Depressive Disorder, Dysthymia, or Depression NOS.

Disruptive behavior disorders: Conduct Disorder and Oppositional Defiant Disorder

*
present at the time or within one month preceding the completion of the SCAARED

Psychiatry Res. Author manuscript; available in PMC 2018 July 01.
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Table 2

Page 14

Screen for Adult Anxiety Related Disorders (SCAARED) - Factor Analysis

FACTORS

Cronbach’s Alpha

Factor |

Factor |1 Factor 111

Somatic/P anic/agora phobia

General anxiety ~ Separation anxiety

0.92

0.94 0.86 0.91

1. When | feel nervous, It is hard for me to
breathe

2. | get headaches when | am at school, at work
or in public places

3. 1 don’t like to be with people | don’t know
well

4.1 get nervous if | sleep away from home

5. 1 worry about people liking me

6. When | get anxious, | feel like passing out
7.1 am nervous

8. It is hard for me to stop worrying

9. People tell me that I look nervous

10. | feel nervous with people | don’t know well

11. | get stomachaches at school, at work, or in
public places

12. When | get anxious, | feel like I’m going
crazy

13. 1 worry about sleeping alone
14. I worry about being as good as other people

15. When | get anxious, | feel like things are not
real

16. | have nightmares about something bad
happening to my family

17. 1 worry about going to work or school, or to
public places

18. When | get anxious, my heart beats fast
19. | get shaky

20. | have nightmares about something bad
happening to me

21. I worry about things working out for me
22. When | get anxious, | sweat a lot

23. 1 am a worrier

24. When | worry a lot, | have trouble sleeping
25. | get really frightened for no reason at all
26. 1 am afraid to be alone in the house

27. Itis hard for me to talk with people I don’t
know well”

28. When | get anxious, | feel like I’'m choking
29. People tell me that | worry too much

30. I don’t like to be away from my family

0.60

0.51

0.73

0.47

0.63

0.57

0.63

0.47

0.42
0.48

0.39

0.43

0.75

0.63

0.65

0.50
0.73

0.69

0.69

0.70

0.65
0.57

0.79

0.62
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FACTORS

Cronbach’s Alpha

Factor |

Factor |1 Factor 111 Factor IV

Somatic/P anic/agora phobia

General anxiety ~ Separation anxiety  Social anxiety

0.92

0.94 0.86 0.91

31. When | worry a lot, | feel restless

32. 1 am afraid of having anxiety (or panic)
attacks

33. 1 worry that something bad might happen to
my family

34. 1 feel shy with people | don’t know well

35. 1 worry about what is going to happen in the
future

36. When | get anxious, | feel like throwing up
37. 1 worry about how well | do things

38. | am afraid to go outside or to crowded
places by myself

39. I worry about things that have already
happened

40. When | get anxious, | feel dizzy

41. | feel nervous when | am with other people
and | have to do something while they watch me
(for example: speak, play a sport.)

42. | feel nervous when | go to parties, dances,
or any place where there will be people that |
don’t know well

43. 1 am shy
44. When | worry a lot, | feel irritable

0.59

0.73

0.35

0.76

0.57

0.57

0.81
0.69

0.75

0.59

0.57

0.64

0.79
0.43

Factor 1: Items 1, 2, 6, 9, 11, 12, 15, 17, 18, 19, 22, 25, 28, 32, 36, 38, 40;

Factor 2: Items 5, 7, 8, 14, 21, 23, 24, 29, 31, 35, 37, 39, 44;

Factor 3: Items 4, 13, 16, 20, 26, 30, 33;

Factor 4: Items 3, 10, 27, 34, 41, 42, 43.
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