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ABSTRACT

Background The Anxiety Symptoms Questionnaire

(ASQ) is a brief self-report questionnaire which measures
frequency and intensity of symptoms and was developed
to improve assessment of anxiety symptoms in a clinical
setting. We examined the reliability and validity of the ASQ
in patients with anxiety disorders and/or depression, non-
clinical control subjects and college students.

Methods 240 outpatients with generalised anxiety
disorder, social anxiety disorder, panic disorder or major
depressive disorder were administered the ASQ and
additional questionnaires measuring depression and
anxiety, as were 111 non-clinical control subjects and 487
college students. Factor analysis, Pearson’s correlation
coefficients and logistic regression were used to assess
reliability and validity. Test-retest reliability of the ASQ was
measured using a subset who were re-administered the
ASQ after 4 weeks.

Results Factor analysis revealed measurement of a
single dimension by the ASQ. Internal consistency and
test-retest reliability were strong. The ASQ total score also
significantly distinguished patients with an anxiety disorder
from the clinical controls above and beyond the clinician-
rated Hamilton Anxiety Scale.

Conclusions The ASQ is a valid, reliable and effective
self-rated measure of anxiety and may be a useful tool for
screening and assessing anxiety symptoms in psychiatric
as well as college settings.

Collectively, anxiety disorders are the most
common mental health problem in the USA,
affecting approximately 18% of adults in the
general population per year, and 29% of
adults at some point during their life-time.
Anxiety itself is an adaptive and universal
human reaction to stressful situations. Deter-
mining when anxiety reaches the level of
clinical interference with daily activities or
the level of diagnosing an anxiety disorder
is guided by (1) intensity (the level of distress
experienced by the person) and (2) frequency/
duration (whether the anxiety occurs often
and persists for longer than would be
expected under the circumstances). For the
diagnosis of an anxiety disorder according
to the Diagnostic and Statistical Manual of
Mental Disorders, bth edition (DSM-5) to be

made, the presence of a specific symptom
profile associated with significant distress or
impairment is required.2 Therefore, it is clini-
cally important to be able to reliably measure
both the intensity and frequency of anxiety
symptoms during a specified period of time,
and to measure how that changes over time.

Anxiety symptoms manifest in physical,
affective, cognitive and behavioural domains.
Physical symptoms of anxiety typically reflect
autonomic arousal, such as shortness of
breath, chest tightness, racing heartbeat,
upset stomach, dizziness, trembling and
numbness/tingling. Emotional symptoms of
anxiety range from feelings of nervousness
and edginess to terror and panic. Cognitive
symptoms of anxiety include worry, appre-
hension, trouble concentrating and nega-
tive thoughts regarding possible threat.
Behavioural symptoms of anxiety are typi-
cally aimed at diminishing or preventing the
perceived threat or distress through avoid-
ance, escape and safetyseeking behaviours;
both behavioural and cognitive symptoms
of anxiety often lead to poor functioning at
home, work or in social situations.

Over the last 20 vyears, research has
advanced the development, validation and
dissemination of evidence-based psycho-
logical and pharmacological treatments
for anxiety disorders.” * However, until
recently, evidence-based approaches to
assessing anxiety and anxiety disorders
have received much less attention in the
literature. Moreover, the current approach
to assessing anxiety commonly remains
disorder-based, therefore not capturing the
nosological research that suggests a more
dimensional approach to understanding and
classifying anxiety and other psychiatric disor-
ders.”® The most common measure used to
assess anxiety in treatment outcome studies
is the Hamilton Anxiety Scale (HAM-A),”®
which is a primary measure for generalised
anxiety disorder (GAD) and is often used
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to assess general anxiety symptoms across conditions.
Although the HAM-A is a valid and reliable measure, it
is clinician-administered, requires extensive training to
use and is time consuming. The HAM-A has also been
criticised for focusing too heavily on somatic symptoms,
although this is understandable given that it was devel-
oped before the separation of GAD and panic disorder.”
Researchers have also pointed out that the HAM-A does
not adequately measure the central symptoms of GAD,
and that the majority of symptoms assessed by the HAM-A
(eg, cardiovascular, respiratory and gastrointestinal symp-
toms) are not among the associated symptoms of GAD in
the DSM, fourth edition, text revision (DSM-IV-TR) or DSM-
5.1 These issues have resulted in a lack of sensitivity of
the HAM-A to symptom change, as observed in a clinical
trial in which worry symptoms decreased significantly, but
HAM-A scores did not."" Another potential problem with
the HAM-A scale is that it does not provide guidance on
how to balance severity/intensity and frequency/duration
when rating a given symptom, thus limiting its reliability.
The HAM-A also has been shown to have only moderate
discriminant validity between symptoms of anxiety and
depression.®

Alternatives to the HAMA-A include self-report
measures of anxiety, the most commonly used being
the Beck Anxiety Inventory (BAI)."” The BAI is a self-
report scale, but research has suggested that the BAI is
not a broad measure of anxiety as a whole, but rather of
physical symptoms of anxiety only." Significantly higher
BAI scores have been observed in individuals with panic
disorder than those with other anxiety disorders.'* In
addition to the BAI, the GAD-7" is another ultra-brief
self-report measure being used mostly in primary care
settings to screen and assess GAD but has not been widely
adopted for use by the research community. The GAD-7
is an excellent tool for measuring presence/absence of
anxiety dysfunction and as an initial screener, but assesses
only frequency but not intensity of symptoms.

As a possible alternative to the HAM-A and BAI, our
research team from the Massachusetts General Hospital
developed a new measure of anxiety—the Anxiety Symp-
toms Questionnaire (ASQ). The ASQ is a brief and prac-
tical self-report assessment for evaluating the severity of
anxiety symptoms over the past week. The ASQ contains
17 items, selected by a panel of experts in anxiety disor-
ders, that measure the frequency and intensity of anxiety
symptoms on a 0-10 Likert-type scale, for example, “How
intense or bothersome have the symptom(s) been in
the past week and how frequently have you experienced
the symptom(s) in the past week?” (see the Appendix
for the full scale). The ASQ was designed to be a global
measure of anxiety (ie, measuring more than just phys-
ical symptoms), and to assess a range of symptoms central
to anxiety, including nervousness, worrying, irritability,
trouble relaxing, insomnia, lack of energy, difficulty
concentrating, somatic symptoms and impairment in
functioning due to anxiety. For each anxiety symptom,
the individual reports both frequency and intensity of

1,259 Excluded as
they did not
complete the ASQ

2,097 assessed for
eligibility

838 Completed
Assessments

487 College

240 Clinical 111 Control
el Participants ici
Participants a p Participants
Figure 1 Study Flow Diagram. ASQ, Anxiety Symptoms

Questionnaire.

that symptom, yielding two subscales (ASQ frequency
and ASQ intensity, with scores obtained by summing the
17 questions within that subscale). The ASQ total score is
obtained by summing the 17 frequency and 17 intensity
scores together, with no reverse scoring used. The ASQ
takes an average of 2-3min to complete, and as such,
is briefer than the BAI, with fewer items and a broader
range of answer choices (0-10 rather than 0-3).

The present analysis examines the reliability and validity
of the ASQ in both a clinical sample (patients and healthy
controls seen at the Massachusetts General Hospital
Center for Anxiety and Traumatic Stress Disorders, and
a college student sample (students from two Boston area
colleges with various levels of undiagnosed anxiety and
depression). We also sought to demonstrate the ability of
the ASQ to detect symptoms of anxiety independent of
symptoms of depression, and investigated demographic
predictors of ASQ total score.

METHOD

Analysis population

A total of 240 outpatients with GAD (n=70), social anxiety
disorder (SAD, n=57), major depressive disorder (MDD,
n=88) or panic disorder (n=25) according to DSM-IV
were administered the ASQ and additional question-
naires measuring depression and anxiety (see figure 1 for
flow chart). The ASQ was also administered to 111 non-
clinical, healthy control subjects. Subjects in the clinical
sample were recruited and provided written consent. Anal-
yses of reliability and internal consistency were based on
those 152 patients with GAD, SAD or panic disorder (ie,
excluded those with MDD and healthy controls). Demo-
graphic characteristics of these patients and controls are
summarised in table 1.

The college sample comprised a total of 487 college
students recruited from two local colleges in Boston for
participation in an on-campus mental health screening
(see figure 1 for flow chart). All participants received a
description of the parent study’s aims and screening
procedures and provided written informed consent to
participate in the screening. A detailed description of the
parent study can be found in the study by Farabaugh et
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Table 1 Demographic and clinical characteristics of the analysis population
Clinical sample— Clinical sample— College sample
excluding controls (n=240) controls (n=111) (n=487)
Characteristic N % N % N %
Age (years), mean (SD) 37.9 (14.3) 41.2 (18.1) 19.6 (1.5)
Gender
Female 111 46 62 56 329 68
Race* White 201 84 78 70 358 74
Black/African-American 18 8 16 14 16 3
Asian 8 3 7 6 70 14
Native American/Alaska Native 1 <1 0 0 4 <1
Other 12 5 10 9 19 4
Ethnicity
Non-Hispanic 222 93 100 91 -
Hispanic 18 8 11 10 - -
Any comorbidityt 124 52 0 0 59 12%
ASQ total score, mean (SD) 101.8 (76.6) 14.2 (16.6) 72.7 (54.3)
HAM-A total score, mean (SD) 13.6 (9.6) - -
BAI total score, mean (SD) - - 7.9 (8.6)

Non-Hispanic Black, American Indian/Alaskan Native, Asian/Pacific Islander, other.

*In the college sample, race/ethnicity were captured using the categories: non-Hispanic white,.
TCollege students were asked if they had any chronic medical conditions.

ASQ, Anxiety Symptoms Questionnaire; BAI, Beck Anxiety Inventory; HAM-A, Hamilton Anxiety Scale.

al.'® Demographic characteristics of the college sample,
including self-identified race and ethnicity, are described
in table 1.

Procedures
All participants in the clinical sample completed the ASQ
in a clinical research setting. A subset of patients who
were participating in either a study of mindfulness-based
stress reduction for the treatment of GAD'” or a double-
blind randomised placebo-controlled trial of three poten-
tial pharmacological treatment strategies for patients
with treatment refractory SAD'™ completed the ASQ
again after 4 weeks (allowing enough time to not have a
memory of previous answers), and were also re-adminis-
tered questionnaires measuring depression and anxiety.
Data from the college student sample were collected
during the screening portion of a larger study assessing
depression and suicide risk in college students.'® Partic-
ipants completed self-report measures described below
in the assessment section. Data were collected at base-
line, and for a subset of students at one of the colleges,
measures were repeated after 4 weeks.

Assessment
Diagnosis and clinical severity

Anxiety

The ASQ (see online supplementary appendix) is a
17-tem self-report inventory designed to measure
symptoms of anxiety. The intensity (how intense or

bothersome the symptom has been) and the frequency
of each symptom (within the past week) are rated on a
10-point scale with anchors. Intensity anchors include
none (0), mild (1-3), moderate (4-6), severe (7-9)
and extreme (10) distress. Frequency anchors include
never (0), occasionally (1-3), often (4-6), usually (7-9)
and all the time (10). When clusters of symptoms are
presented in a single item (eg, gastrointestinal symptoms
of stomach upset, nausea, constipation, diarrhoea or
irritable bowels), the participant is instructed to rate the
intensity and severity for the most troublesome symptom.
Total ASQ) scores range from 0 to 340, and intensity and
frequency subtotals range from 0 to 170. Constructs
assessed include anxiety, nervousness, worry, irritability,
muscle tension, trouble relaxing, restlessness or being
on edge, concentration and memory difficulties, antic-
ipatory anxiety, four clusters of somatic symptoms, and
functional impairment due to anxiety.

The HAM-A is a 14-item clinician-rated scale measuring
anxiety severity. Each item is defined by a series of symp-
toms and is rated on a 5-point scale ranging from 0 (no
symptoms or absent) to 4 (very severe). Total HAM-A
scores range from 0 to 56.7 Only the clinical sample
was administered the HAM-A. The BAI' is a 2l-item
self-report measure of intensity of anxiety. Each item
is scored from 0 to 3, with higher scores indicative of
greater anxiety severity. Prior studies suggest that the
BAI comprises between two to four factors, which often
are made up of one cognitive and at least one somatic
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factor.'"*! Only participants in the college sample were
administered the BAI.

Depression

The Montgomery Asberg Depression Rating Scale
(MADRS) is a 10-item clinician-rated measure of MDD
symptom severity. Each item is scored from 0 to 6; total
MADRS scores range from 0 to 60. Higher MADRS score
indicates more severe depression.”” Only the clinical
sample was administered the MADRS. The Beck Depres-
sion Inventory (BDI-II)* is a 21-item self-rated assessment
of depression that measures both psychological symp-
toms and physical symptoms. Each item is scored from 0
to 3, with higher scores indicative of greater depression
severity. Prior research has supported the reliability and
validity of the BDI for use in various populations.**2°
Only participants in the college sample were adminis-
tered the BDI-IL.

Analysis overview

The clinical analyses are based on 240 patients’ and 111
controls’ responses to the ASQ, HAM-A, MADRS and
Clinical Global Impression-Severity (CGI-S).?” In most
analyses, the 152 patients with GAD, SAD and panic
disorder were combined to form a group with any anxiety
disorder. The college analyses are based on 487 college
students’ responses to the ASQ, BAI and BDI. College
students were not administered diagnostic assessments,
but we examined ASQ) results by presence or absence of
high anxiety symptoms (n=71, defined a priori as BAI total
216) and/or high depressive symptoms (n=74, defined a
priori as BDI total >214).

Below, in the results section, we detail the methods and
results of our examination of the reliability and validity
of the ASQ in clinical and college samples, along with
demographic and clinical predictors of ASQ) total score.
The square root transformation was applied to the ASQ,
HAM-A, BAl and MADRS total scores measures to improve
or achieve normality. All analyses were conducted using
SAS V.9.3 (SAS Institute, Cary, North Carolina, USA) and
employed a two-sided 0=0.05 for significance.

UNIDIMENSIONALITY OF THE ASQ

Statistical methods

To examine the construct validity of the ASQ, we
conducted an exploratory factor analysis with a four-
factor model without any factor rotation. We examined
eigenvalues, factor loadings, the proportion of the total
variance explained and Cattell’s scree plot. In the clin-
ical sample, the analysis was based on 152 patients with
an anxiety disorder (GAD/SAD/panic disorder), but was
repeated by diagnosis as well.

Results

Table 2 shows the results of the exploratory factor anal-
yses, and figure 2A and B show Cattell’s scree plots in the
clinical/college samples. The magnitude of difference

between the eigenvalues for factor 2 vs factors 2, 3 or
4, along with the presence of a single elbow after factor
1, supports the unidimensionality of the ASQ. Factor 1
accounted for 62%/74% of the total variance in the
clinical/college samples, respectively, and each of the
remaining factors accounted for <15% of the total vari-
ance. Items generally loaded strongly onto factor 1 and
weakly onto the remaining factors, with the exception of
question 7 (Trouble falling or staying asleep) intensity and
frequency in the clinical sample, and question 10 (Zrouble
remembering things) intensity in the college sample, which
loaded almost equally onto two different factors. The
evidence for unidimensionality of the ASQ remained
strong in factor analyses conducted by diagnosis within
the clinical sample.

RELIABILITY OF THE ASQ

Statistical methods

To examine the internal consistency of the ASQ, Cron-
bach’s o was calculated for the entire ASQ scale, and
separately for the intensity and frequency subscales in the
clinical and college samples. We also examined whether
reliability changed within subgroups of gender, race/
ethnicity, and comorbidity.

Test-retest reliability of the ASQ total score was
measured using Pearson’s correlation between week 0
and week 4. In the clinical sample, we restricted the test—
retest analysis to a subset of GAD/SAD (n=43) patients
who had no change in global severity (as measured by
the CGI-S) between week 0 and 4, to ensure that any
differences observed in the ASQ total score were unlikely
to be explained by improvement or progression of the
patients’ anxiety symptoms. This was done as to not
have confounding results between reliability and clinical
change over time. Instead, we isolated participants who
were known to have no substantial change in clinical symp-
toms, which was operationalised as no change in score on
the CGI-S scale (eg, CGI-S=4 at week 0 and CGI-S=4 at
week 4). These 43 patients also had either no change in
treatment or decreased their medication between weeks
0 and 4. In the college sample, the test-retest analysis was
based on a subset of students with longitudinal data at
one of the colleges (n=27), with no further restrictions
made. We compared the ASQ test-retest reliability with
that of the HAM-A/BAI in the clinical/college sample,
respectively, using two-sided 95% ClIs around the correla-
tion coefficients.

Results

Reliability of the ASQ was extremely high in the clin-
ical/college samples, respectively, with a Cronbach’s o of
0.94/0.96 for the scale overall, 0.89/0.93 for the intensity
subscale and 0.90/0.93 for the frequency subscale. Reli-
ability remained high by disorder and presence of comor-
bidity/chronic medical conditions (table 3), as well as
within categories of gender and race/ethnicity (results
not shown). Each question was positively and strongly
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Table 2 Exploratory factor analysis results (without rotation)

Clinical sample

College sample

ASQ scale question Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3 Factor 4
A1l 0.62 0.10 -0.43 0.00 0.76 -0.21 -0.32 -0.09
A2 0.64 0.01 -0.39 0.05 0.75 -0.20 -0.31 -0.13
A3 0.68 -0.10 -0.26 -0.02 0.73 -0.28 -0.31 -0.12
A4 0.57 -0.08 -0.09 0.05 0.61 -0.18 0.11 0.19
A5 0.52 -0.06 0.48 -0.25 0.59 0.17 0.07 0.34
A6 0.67 -0.01 0.05 -0.43 0.77 0.01 -0.18 0.25
A7 0.35 0.06 0.41 -0.47 0.63 0.09 -0.01 0.44
A8 0.62 -0.38 0.10 0.30 0.71 -0.21 0.14 0.23
A9 0.57 -0.59 0.09 0.36 0.69 -0.40 0.31 -0.06
A10 0.51 -0.31 0.41 0.38 0.56 -0.33 0.58 -0.20
Al1 0.52 0.47 0.03 0.24 0.65 0.33 0.15 -0.20
A12 0.43 0.39 0.07 0.25 0.62 0.36 -0.05 -0.01
A13 0.57 0.47 0.14 0.08 0.68 0.28 0.12 0.07
Al4 0.55 0.52 0.10 0.11 0.61 0.48 0.19 -0.31
A15 0.76 -0.06 -0.02 0.04 0.75 0.04 -0.02 0.03
A16 0.71 0.12 -0.11 0.07 0.69 0.09 -0.22 -0.21
A17 0.64 -0.04 -0.31 -0.06 0.74 -0.04 -0.09 -0.22
B1 0.72 -0.08 -0.35 -0.20 0.74 -0.21 -0.33 -0.11
B2 0.7 -0.09 -0.43 -0.13 0.74 -0.20 -0.29 -0.18
B3 0.68 -0.17 -0.27 -0.19 0.74 -0.27 -0.3 -0.17
B4 0.67 -0.10 -0.08 -0.08 0.65 -0.10 0.09 0.17
B5 0.49 -0.11 0.45 -0.35 0.6 0.20 0.09 0.33
B6 0.66 -0.01 0.09 -0.54 0.76 0.01 -0.16 0.29
B7 0.34 0.05 0.42 -0.52 0.63 0.10 -0.02 0.42
B8 0.60 -0.33 0.17 0.23 0.69 -0.21 0.12 0.28
B9 0.60 -0.57 0.14 0.22 0.65 -0.39 0.35 -0.01
B10 0.50 -0.30 0.42 0.28 0.52 -0.32 0.60 -0.18
B11 0.57 0.39 0.09 0.29 0.67 0.33 0.17 -0.19
B12 0.43 0.37 0.11 0.22 0.61 0.35 -0.02 0.03
B13 0.55 0.47 0.17 0.15 0.68 0.24 0.11 0.12
B14 0.52 0.51 0.15 0.11 0.61 0.48 0.20 -0.3
B15 0.76 -0.06 0.06 -0.01 0.78 0.07 0.02 -0.02
B16 0.70 0.07 -0.07 -0.02 0.69 0.15 -0.18 -0.18
B17 0.63 -0.1 -0.29 -0.17 0.73 -0.04 -0.04 -0.23
Eigenvalues 12.19 2.88 2.31 2.14 15.73 2.16 1.87 1.58
% of variance 62% 15% 12% 11% 74% 10% 9% 7%

Factor loadings with an absolute value >0.30 are bolded.
ASQ, Anxiety Symptoms Questionnaire.

correlated with the total. While question 7 (Trouble
falling or staying asleep) had the lowest correlation with
other questions with respect to both intensity (r=0.35)
and frequency (r=0.33) in the clinical sample, removing
this question did not improve the Cronbach’s o. Simi-
larly, while question 10 (Trouble remembering things) had
the lowest correlation with the total with respect to both

intensity (r=0.54) and frequency (r=0.50) in the college
sample, reliability did not improve with its removal.

In the clinical sample, test-retest reliability of the ASQ
was high and not significantly different from that of the
HAM-A among the GAD/SAD patients with no change in
CGI severity between weeks 0 and 4. Pearson’s correlation
for the ASQ total between week 0 and week 4 was 0.72
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(95% CI 0.53 to 0.84, p<0.001), while that of the HAM-A
total was 0.75 (95% CI 0.57 to 0.85, p<0.001). The test—
retest reliability of the ASQ total was also high in the
college sample, and did not significantly differ from that
of the BAI total. Pearson’s correlation for the ASQ total
between week 0 and week 4 was 0.77 (95% CI 0.55 to 0.89,
p<0.001), while that of the BAI total was 0.80 (95% CI
0.59 to 0.91], p<0.001).

CONCURRENCE WITH EXISTING MEASURES OF ANXIETY
Statistical methods

To examine the concurrent validity of the ASQ with the
HAM-A/BAI (clinical/college samples), we calculated
Pearson’s partial correlations between the ASQ total and
HAM-A total in the clinical sample (controlling for pres-
ence of any comorbidity), and between the ASQ total and
BAI total in the college sample (controlling for presence
of a chronic medical condition).

Results

The partial correlation (95% CI) between the ASQ total and
HAM-A total, controlling for comorbidity, was 0.68 (0.58 to
0.75) among patients with an anxiety disorder, 0.59 (0.43
to 0.71) among patients with MDD and 0.43 (0.27 to 0.57)
among controls. In patients with an anxiety disorder, the
correlation with the HAM-A was strongest among those with
panic disorder (r=0.80), followed by those with GAD (r=0.61)
and those with SAD (r=0.48). In the college sample, the partial
correlation (95% CI) between the ASQ total and BAI total,
controlling for chronic medical conditions, was 0.79 (0.75
to 0.82). Thus, concurrent validity with existing measures of
anxiety was high in both samples, and in the clinical sample
was highest among patients with panic disorder, which is
unsurprising given the HAM-A focus on somatic symptoms.

Scree Plot

15 T

10 4

Eigenvalue

-

0 10 20 30
Factor

(A) Cattell's Scree Plot for the ASQ - Clinical Sample. (B) Cattell's Scree Plot for the ASQ - College Sample.

DIFFERENTIATION BETWEEN ANXIETY AND DEPRESSION
Statistical methods

In the clinical sample, we examined the ability of the ASQ
to discriminate between patients with an anxiety disorder
and healthy controls, above and beyond the discriminant
ability of the HAM-A. To do so, we generated a multivar-
iate logistic regression model with diagnostic group (GAD/
SAD/panic vs controls) as the outcome, ASQ) total score as
the covariate of interest and controlling for HAM-A total
score. Below, in the results section, we report the resulting
OR and 95% CI associated with a 10-point increase in ASQ
total score (each question on the ASQ is scored on a scale of
0-10). We also examined the ability of the ASQ) to discrim-
inate between patients with an anxiety disorder diagnosis
and patients with an MDD diagnosis, restricting the analysis
to those with no comorbid diagnoses.

In the college sample, we were unable to examine whether
the ASQ predicted anxiety diagnosis above and beyond the
BALI, since the presence of high anxiety was defined using the
BAI total score rather than diagnosis (as diagnostic assess-
ments were not undertaken for the student sample). Instead,
we examined the ability of the ASQ to discriminate between
those with and without high anxiety, as well as between those
with high anxiety but low depression versus those with high
depression but low anxiety (ie, akin to examining patients
with no comorbidity).

Results

The ASQ total significantly discriminated between those
with an anxiety disorder and healthy controls, both univar-
fately (%*=30.63, p<0.0001) and after accounting for the
discriminant ability of the HAM-A (X2=12.42, p=0.0004).
A 10-point increase in ASQ) total score resulted in double
the likelihood of being classified as having an anxiety
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Table 3 Reliability of the Anxiety Symptoms Questionnaire

(ASQ)

ASQ measure

Diagnosis

Cronbach’s o

Clinical sample
Overall

Intensity
subscale

Frequency
subscale

College sample
Overall

Intensity
subscale

Frequency
subscale

Anxiety disorder (GAD/ 152

SAD/panic)

With any comorbidity 75
Without comorbidity 77
By diagnosis:
GAD 70
SAD 57
Panic 25
MDD 88
Control 111

Anxiety disorder (GAD/ 152

SAD/Panic)

Anxiety disorder (GAD/ 152

SAD/panic)

All students 487
With =1 chronic 59
medical condition
Without chronic 427
medical conditions

By anxiety:

BAI >16 71
BAI <16 416

By depression:

BDI >14 74
BDI <14 413
All students 487

All students 487

0.94

0.94
0.94

0.93
0.92
0.97
0.96
0.92
0.89

0.9

0.96
0.96

0.96

0.92
0.94

0.94
0.95
0.93

0.93

BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory;
GAD, generalised anxiety disorder; MDD, major depressive

disorder ; SAD, social anxiety disorder.

disorder versus being a control (OR, 95%CI 2.2, 1.4 to
3.3), after controlling for the HAM-A.

Of the 152 patients diagnosed with an anxiety disorder,
75 had one or more comorbid disorders, as did 49 of the 88
patients diagnosed with MDD. When we examined the ability
of the ASQ) to differentiate between anxiety and depression
among patients with no comorbidity, we found that the ASQ
total score was a significant univariate predictor of diagnosis
(X2=6.83, p=0.0090), although the effect size associated with
a 10-point increase in total score was small (OR, 95%CI 1.1,
1.03 to 1.2). Once we controlled for the HAM-A, the ASQ
total was no longer a significant predictor of anxiety only
versus depression (3°=2.31, p=0.18), although power may
have been limited for this analysis.

In the college sample, the ASQ total was able to signifi-
cantly distinguish between patients with high versus low
anxiety (based on a BAI total score cut-off of 16). Results
were similar when we controlled for the presence of high
or low depression. We also found that the ASQ total was
a borderline significant predictor of high anxiety/low
depression versus high depression/low anxiety (p=0.092;
OR, 95%CI 1.1, 0.98 to 1.2 associated with a 10-unit
increase in ASQ) total score).

To better dismantle the detection of depression by
the ASQ and HAM-A in the clinical sample, we exam-
ined partial Pearson’s correlations (and their 95% Cls)
between the ASQ/HAM-A and the MADRS, controlling
for presence of comorbidity and separately by diag-
nosis. As seen in table 4, the ASQ total was less strongly
correlated with the MADRS overall than was the HAM-A,
although differences were not statistically significant.
Because the MADRS measures both anxiety and depres-
sion constructs, we examined the correlations with only
those MADRS items that targeted depression by summing
question 1 (apparent sadness) and question 2 (reported
sadness). We found that the magnitude of the correlation
coefficients substantially decreased when correlating the
ASQ with the MADRS ql+q2 rather than the MADRS total
score and that among patients with MDD, the correlation
with MADRS ql+q2 was virtually zero.

Thus, it appears that the ASQ has high discriminant
validity when comparing patients with an anxiety disorder

Table 4 Correlation of the ASQ vs HAM-A with depression—clinical sample

Pearson’s partial correlation (95% CI), controlling for presence of comorbidity

ASQ vs MADRS q1+q2

HAM-A vs MADRS total

HAM-A vs MADRS q1+q2

Diagnosis ASQ vs MADRS total
GAD/SAD/Panic r=0.55 (0.43 to 0.65)
GAD r=0.50 (0.30 to 0.66)
SAD r=0.30 (0.04 to 0.52)
Panic r=0.70 (0.41 to 0.86)
MDD r=0.41 (0.22 to 0.57)
Control r=0.48 (0.32 to 0.61)

r=0.32 (0.17 to 0.46)
r=0.25 (0.02 to 0.46)
r=0.20 (<0.07 to 0.44)
r=0.44 (0.05 to 0.72)
r=0.05 (-0.16 to 0.26)
r=0.30 (0.12 to 0.46)

r=0.62 (0.51 to 0.71)
r=0.49 (0.29 to 0.65)
r=0.29 (0.03 to 0.52)
r=0.79 (0.56 to 0.90)
r=0.44 (0.25 to 0.60)
r=0.61 (0.48 to 0.71)

r=0.38 (0.24 to 0.51)
r=0.33 (0.11 to 0.53)
r=0.29 (0.03 to 0.52)
r=0.45 (0.06 to 0.73)
r=0.03 (-0.19 to 0.23)
r=0.21 (0.03 to 0.38)

ASQ, Anxiety Symptoms Questionnaire; GAD, generalised anxiety disorder; MADRS, Montgomery Asberg Depression Ratting Scale; MDD,
major depressive disorder; SAD, social anxiety disorder.
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versus healthy controls, and that the ASQ) captures aspects
of anxiety not captured by the HAM-A such as the explicit
frequency and intensity of symptoms. The ASQ was also
able to distinguish between anxiety and depression.

PREDICTORS OF ASQ TOTAL SCORE

Statistical methods

Covariates examined as predictors of the ASQ total score
included diagnosis (clinical sample only), gender, age
(years), presence of a comorbidity/chronic medical
condition (clinical/college sample), race (white, black/
African-American, Native American/Alaska Native,
Asian, other), ethnicity (Hispanic/Latino, non-Hispanic/
Latino) and MADRS/BDI total score (clinical/college
sample). In the college sample, race/ethnicity were
collected in combined fashion as non-Hispanic black,
Hispanic, non-Hispanic white, American Indian/Alaskan
Native, Asian/Pacific Islander, other. Covariates were first
tested individually, and significant individual predictors
were then entered into a multivariate linear regression
model. In the clinical sample, we controlled for diag-
nosis in all models. The assumption of linearity of each
continuous covariate with the outcome was verified. For
comparison, we also examined predictors of the HAM-A/
BAI (clinical/college samples).

Results

After controlling for diagnosis (which was a significant
univariate predictor), gender, age, presence of comor-
bidity and MADRS total score were all significant predic-
tors of the ASQ) total score individually in the clinical
sample. Correlations between these covariates were
generally small, indicating that collinearity was not of
great concern (the largest correlation, between MADRS
total and presence of comorbidity, was r=0.50). In the
final multivariate model in the clinical sample (table 5),
significance of each covariate was maintained, with the
exception that comorbidity became borderline signif-

icant (X2=3.68, p=0.055). Patients with the highest ASQ

total scores were those with a primary diagnosis of GAD,
female patients, younger patients, those with one or more
comorbid diagnoses and patients with higher MADRS total
scores. The significance of gender and age as predictors
of ASQ) total score persisted even among healthy controls.
For comparison, we found that patients with the highest
HAM-A total scores were those with a primary diagnosis of
GAD (B (SE)=3.1 (0.13), t=614.33, p<0.001vs controls),
female patients (B (SE)=0.2 (0.085), t=8.11, p=0.004) and
those with one or more comorbid diagnoses (B (SE)=0.3
(0.10), t=8.97, p=0.003). Unlike with the ASQ, HAM-A
total scores did not significantly differ by age or MADRS
total score, nor were age or gender significant predictors
of HAM-A total score among controls.

Significant univariate predictors of the ASQ) total score
in the college sample included presence of a chronic
medical condition (x2=6.16, p=0.013) and BDI total score
(X2=57S.81, p<0.001). The correlation between BDI total
score and chronic medical condition was statistically
significant, but low in magnitude (r=0.11, p=0.013). In
a multivariate model, chronic medical condition was
no longer significant (x°=0.89, p=0.34) after controlling
for BDI total score. Students with the highest ASQ total
scores were those with higher BDI total scores (B (SE)=1.7
(0.073), x*=573.8, p<0.0001), and once depression was
controlled for, the ASQ total score did not significantly
vary by any other demographic covariates examined.
For comparison, students with the highest BAI scores
also tended to have higher BDI total scores (B (SE)=0.7
(0.038), X2=345.5, p<0.001), but we also found that BAI
total scores were significantly higher among females (3
(SE)=0.4 (0.11), x*=10.4, p=0.001).

DISCUSSION

The results of this validation study of the ASQ suggest that
it is a highly reliable, consistent and valid self-rated anxiety
measure that is comparable, and in some cases superior, to

Table 5 Multivariate predictors of ASQ total—clinical sample

Clinical
Covariate p estimate SE Wald »? P value
Diagnosis (vs healthy control) 711.8 <0.0001
GAD 5.1 0.51 100.3 <0.0001
SAD 4.5 0.47 92 <0.0001
Panic 5.2 0.56 85.9 <0.0001
MDD 2.8 0.59 21.9 <0.0001
Gender (F vs M) 0.4 0.23 3.9 0.049
Age (years) -0.04 0.0079 22.3 <0.0001
Comorbidity (Y vs N) 0.5 0.27 3.68 0.055
MADRS total 1.8 0.076 99.8 <0.0001
BDI total - - - -

ASQ, Anxiety Symptoms Questionnaire; BDI, Beck Depression Inventory; F, female; GAD, generalised anxiety disorder; M, male; MADRS,
Montgomery Asberg Depression Ratting Scale; MDD, major depressive disorder; N, no; Y, yes.
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the gold-standard measure frequently used in treatment
outcome studies—the more time consuming, clinician-
rated HAM-A. In both clinical and college student samples,
we found that the reliability of the ASQ was extremely high,
with Cronbach’s o ranging from 0.89 to 0.96 both for the
entire measure and the frequency and intensity subscales.
Factor analyses upheld construct validity by confirming a
single dimension in patients with an anxiety diagnosis in
the clinical sample and among college students overall,
supporting its relevance for identifying those with a core set
of anxiety symptoms that occur concurrently. The evidence
for unidimensionality of the ASQ remained strong when
examined by diagnosis as well (based on the eigenvalue
plots). This offers a significant advantage in using the ASQ
over the HAM-A which is not unidimensional. Additionally,
the test-retest reliability of the ASQ) was high and compa-
rable to that of the HAM-A (r=0.72).

The ASQ also discriminated well between patients with
and without anxiety disorders, and between anxiety and
depression symptoms in patients without comorbid disor-
ders. However, it was unable to significantly distinguish
between patients with an anxiety disorder and MDD when
comorbidity existed. When we examined correlations
between the ASQ/HAM-A and apparent and reported
sadness (items 1 and 2 of the MADRS), our findings
revealed that the correlation between the MADRS and the
ASQ) is largely due to the items more closely tied to anxiety
symptoms rather than those of depression symptoms.
These findings align with previous research suggesting a
significant overlap between GAD and depression,” and the
current research domain criteria at the National Institute
of Mental Health focusing on better elucidating a core set
of negative valence symptoms that may not align with tradi-
tional diagnosis of depression and anxiety disorders.® They
also provide further evidence that the ASQ picks up fewer
features of depression than does the HAM-A.

As a brief, self-report assessment for measuring symp-
toms of anxiety, the ASQ has multiple advantages
over other such scales, and can provide clinicians and
researchers with a more efficient means of evaluating
anxiety symptom severity. Moreover, as the ASQ) measures
the frequency and intensity associated with the wide
range of physical, emotional, cognitive and behavioural
symptoms experienced by patients struggling with anxiety
over time, this scale offers a significant advantage over
the BAI, which focuses predominantly on physical symp-
toms. While literature has been mixed, some studies have
suggested that the BAI is more a measure of symptoms of
panic than of general anxiety,"” given its somatic focus.
In studies of the BAI, individuals with panic disorder
endorse significantly higher scores on the BAI than those
with other anxiety disorders (eg, Beck and Steer'*). The
ASQ, on the other hand, appears to be a more global
measure of anxiety, with implications both for the clinical
and research-oriented assessment of anxiety.

ASQ and HAM-A total scores differed significantly by
demographic and clinical characteristics. The magnitude
and direction of effects of predictors were similar for the

ASQ and HAM-A, with the main differences being that
whereas ASQ) total scores were higher among females than
males and among younger versus older patients, no signif-
icant differences in HAM-A total score were observed by
gender or age. However, the magnitude of the effects were
small, with female gender and each decade decrease in age
associated with only a 0.4-point increase in the square root
of the ASQ) total score. Our findings in the college sample
that higher ASQ and BAI total scores were observed among
those with higher BDI total scores may be due to comor-
bidity, and are limited by the relatively low level of symptom
severity and lack of diagnostic assessments.

Future studies should examine whether the ASQ can
discriminate between other psychopathological groups
in clinical populations with anxiety; the present study
was limited to samples with anxiety and/or depression.
Validation in racially and culturally diverse populations
is also needed, as the present study was largely comprised
of white participants. Additionally, research on the ASQ’s
sensitivity to clinical change (ie, treatment gains) as well
as validation against other measures of anxiety (eg, the
State-Trait Anxiety Inventory,” the Depression Anxiety
Stress Scales)® is needed. Our reliance on CGI score to
determine lack of clinical change is a limitation of this
evaluation of test-retest reliability. Additionally, having
self-administered questionnaires in the college sample
and clinician administered questionnaires in the clinical
sample is a potential confounding factor that should be
eliminated in future studies. Although the 10-point Likert
scale may offer added sensitivity to therapeutic effects, it
may also be useful in future studies to see if the scale can
be collapsed to fewer anchors by reducing the Likert scale
for increased ease of use. To further establish the ASQ as
an empirically supported assessment, studies with larger
samples of clinical groups as well as studies correlating
the ASQ with physiological and behavioural indices of
anxiety (eg, startle response, fear-conditioning, etc)
would be useful. Also, examining how the ASQ relates
to other aspects of anxiety such as worry or experiential
avoidance would be beneficial. These future directions
would further solidify the clinical utility as well as utility
in reliably detecting change in clinical trials of the ASQ.

CONCLUSION

Taken together, our results show that the ASQ is a valid and
reliable measure across age and gender groups, correlating
highly with existing anxiety measures, yet able to capture
symptoms of anxiety not captured by the HAM-A. The ASQ
allows for specific reporting of the frequency and intensity
of symptoms, and offers the additional advantages of being
self-rated in format, and brief in administration.®! It is thus
a good candidate for use in outcome studies for GAD and
other anxiety disorders, and its strong test-retest reliability
supports its utility in longitudinal clinical assessments.
Finally, the ASQ provides a global assessment of general
anxiety that parallels the mental health field’s paradigm

Baker A, et al. General Psychiatry 2019;32:100144. doi:10.1136/gpsych-2019-100144

9



General Psychiatry 8

shift towards a more dimensional approach to assessing
psychological disorders.
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