
International Journal of MS Care
273

From the Department of Internal Medicine (BL, KMF, JJM, CNB, RZ, CAH, CAP, RAM), Department of Clinical Health Psychology (JRW, 
LAG), Department of Psychiatry (JMB, JS), Department of Family Medicine (AS), and Department of Community Health Sciences (RAM), 
College of Medicine, Faculty of Health Sciences, and George and Fay Yee Centre for Health Care Innovation (RZ), University of Manitoba, 
Winnipeg, MB, Canada; Departments of Community Health Sciences and Psychiatry, Cumming School of Medicine, University of Calgary, 
Calgary, AB, Canada (SBP); Department of Psychiatry (LIB) and Departments of Psychiatry, Medicine, Psychology, and Neuroscience (JDF), 
Dalhousie University, Halifax, NS, Canada; and Department of Psychology, St. Francis Xavier University, Antigonish, NS, Canada (LIB). 
Correspondence: Ruth Ann Marrie, MD, PhD, Health Sciences Centre, GF 543-820 Sherbrook St., Winnipeg, Manitoba R3A 1R9, Cana-
da; e-mail: rmarrie@hsc.mb.ca.

Note: Supplementary material for this article is available on IJMSC Online at ijmsc.org.

DOI: 10.7224/1537-2073.2016-004 
© 2016 Consortium of Multiple Sclerosis Centers.

Screening Tools for Anxiety in  
People with Multiple Sclerosis

A Systematic Review
Brittany Litster, BSc; Kirsten M. Fiest, PhD; Scott B. Patten, MD, PhD; John D. Fisk, PhD;  
John R. Walker, PhD; Lesley A. Graff, PhD; James M. Bolton, MD; Jitender Sareen, MD;  

James J. Marriott, MD, MSc; Lindsay I. Berrigan, PhD; Charles N. Bernstein, MD;  
Ryan Zarychanski, MD, MSc; Alexander Singer, MB, BAO, BCh; Carol A. Hitchon, MD, MSc;  

Christine A. Peschken, MD, MSc; Ruth Ann Marrie, MD, PhD; for the CIHR Team “Defining the 
Burden and Managing the Effects of Psychiatric Comorbidity in Chronic Immunoinflammatory Disease”

Background: Anxiety is prevalent in people with multiple sclerosis (MS). Screening measures are used to 
identify symptoms of anxiety, but the optimal measure to screen for anxiety disorders in MS has not been 
established.

Methods: We searched the MEDLINE, Embase, PsycINFO, PsycARTICLES Full Text, Cumulative Index 
to Nursing and Allied Health Literature, Web of Science, and Scopus databases from database inception 
until August 7, 2015. Two independent reviewers screened abstracts and full-text reports for study inclu-
sion, extracted data, and assessed risk of bias. We included studies that evaluated the criterion validity of 
anxiety screening tools when measuring anxiety in individuals with well-documented MS, as measured by 
sensitivity, specificity, and positive and negative predictive values.

Results: Of the 3181 abstracts screened, 18 articles were reviewed in full text, of which 4 met the inclusion 
criteria. The criterion validity of three screening tools was assessed: the Hospital Anxiety and Depression 
Scale–Anxiety (HADS-A), Beck Anxiety Inventory (BAI), and 7-item Generalized Anxiety Disorder Scale 
(GAD-7). The HADS-A was validated against the Structured Clinical Interview for DSM-IV, the Sched-
ules for Clinical Assessment in Neuropsychiatry (SCAN) interview, and the BAI. The BAI was validated 
against the SCAN, and the GAD-7 was validated against the HADS-A. The HADS-A had higher measures 
of sensitivity and specificity than did the BAI and the GAD-7.

Conclusions: Based on this small sample, the HADS-A shows promise as an applicable measure for people 
with MS. Screening scales used to identify anxiety in MS must be validated against appropriate reference 
standards. Int J MS Care. 2016;18:273–281.
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tools are validated in the population in which they are 
administered. In this systematic review, we aimed to 
synthesize and appraise the existing literature regarding 
the concurrent criterion validity of screening tools for 
anxiety in people with MS.

Methods
This review was conducted according to an a priori 

published protocol14 following the approach detailed 
in the Cochrane Handbook for Systematic Reviews.15 
The findings are reported according to the PRISMA 
(Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses) criteria.16 The primary research question 
was “What is the criterion validity of anxiety screening 
tools for use in persons with MS?” We defined criterion 
validity as a measure of the candidate measure, in this 
case an anxiety screening tool, against an external refer-
ence standard that accurately defines the presence or 
absence of the condition of interest, in this case, anxi-
ety disorders. We measured criterion validity using the 
reported sensitivity, specificity, and positive and negative 
predictive values.

Study Population
Included studies 1) validated an anxiety tool against 

a reference standard and 2) were conducted in a popula-
tion of individuals with MS, diagnosed according to the 
prevailing criteria used when the study was conducted. 
To maximize the number of studies available, there were 
no prespecified criteria about the study design, the anxi-
ety tool validated, or the reference standard used.

Search Strategy
The search strategy was developed by the primary and 

senior authors (BL, KF, RAM) based on their collec-
tive experience in conducting systematic reviews and on 
their background knowledge of psychiatric disorders and 
MS, respectively (Supplementary Appendix 1, which is 
published in the online version of this article at ijmsc.
org). The Cochrane Database of Systematic Reviews 
was searched for related systematic reviews, and the fol-
lowing databases were searched for original research: 
MEDLINE, Embase, PsycARTICLES Full Text,  
PsycINFO, Web of Science, Cumulative Index to Nurs-
ing and Allied Health Literature, and Scopus. Other 
potential abstracts were identified by reviewing the refer-
ence lists of the studies meeting the inclusion criteria for 
this review. All the databases were searched from data-

The rates of anxiety disorders are higher in 
people with a chronic medical condition 
compared with the general population,1 and 

levels of disability are higher in people with comorbid 
medical conditions and anxiety disorders.1,2 Anxiety is 
common in individuals with multiple sclerosis (MS); a 
recent systematic review estimated the population-based 
prevalence of anxiety to be 21.9%.3 Furthermore, the 
prevalence of generalized anxiety disorder (GAD),4,5 spe-
cific phobia,4 panic disorder,5 and obsessive-compulsive 
disorder4,5 are higher than in the general population. 
However, of those reporting anxiety symptoms, it is esti-
mated that only 11.1% receive any form of treatment.6 
Anxiety in MS populations is associated with social dys-
function,5 somatic complaints,5 chronic pain,6 fatigue,6 
excessive alcohol consumption,5 and suicidal ideation.5,7 
In addition, anxiety disorders may also reduce adher-
ence to disease-modifying therapies.8 This can lead to 
increased morbidity and poorer quality of life.9 Comor-
bid anxiety can affect how well people with MS respond 
to treatment for depression, especially those with comor-
bid GAD.10 Fear disorders (panic disorder, agoraphobia, 
social phobia, and specific phobia) may also affect the 
maintenance of therapeutic gains after the cessation of 
depression treatment. Therefore, it is important to iden-
tify symptoms of anxiety so that treatment may target 
both depression and anxiety to provide long-term posi-
tive effects.

Symptoms of anxiety can be measured in numerous 
ways, including patient self-report, clinician interviews, 
medical records, and screening tools. Screening tools are 
typically used to identify elevated symptoms of a disor-
der that may require further evaluation for confirmation 
of a diagnosis. They are brief, standardized, and less 
resource-intensive than instruments that require health 
professionals for administration, scoring, or interpreta-
tion. Several screening tools for identifying anxiety have 
been well validated in the general population. However, 
their applicability has not been specifically assessed in 
chronic disease populations such as MS, and there is 
reason to believe that these tools may not perform as 
intended. Frequent symptoms of MS, such as tingling 
and dizziness, may overlap with the somatic symptoms 
of anxiety that are assessed in such screening tools,11 
resulting in misclassification and consequent overes-
timates of anxiety presentations. This criterion con-
tamination has been identified with depression screening 
tools in MS.12,13 Therefore, it is critical that screening 
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the screening tools validated and the reference standards 
used, we did not perform meta-analyses.

Results

Results of Search
The search yielded 3181 unique citations, of which 

3163 were excluded at the title and abstract level because 
they did not use an MS population or they did not spe-
cifically aim to validate an anxiety screening tool (Figure 
1). We retrieved 18 articles for full-text review, of which 
14 were excluded. For data abstraction and analysis, we 
retained four studies19-22 that collectively evaluated three 
different anxiety instruments (Table 1).

Description of Studies
Details of the included studies are shown in Table 

2. Three studies evaluated the Hospital Anxiety and 
Depression Scale–Anxiety (HADS-A),19,21,22 two exam-
ined the Beck Anxiety Inventory (BAI),21,22 and one 
evaluated the 7-item Generalized Anxiety Disorder Scale 
(GAD-7).20 Dates of publication ranged from 2001 to 
2015. Study sample sizes ranged from 34 to 513. In each 

base inception until August 7, 2015, with no language 
or date limits placed on the search.

Study Selection
Titles and abstracts were independently screened 

by two reviewers (BL and KMF) using EPPI-Reviewer 
software17 and a two-step process. In step 1, titles and 
abstracts were reviewed to determine whether they were 
validation studies in a population with individuals with 
MS. In step 2, the abstracts were identified as valida-
tion studies of anxiety tools. The same reviewers inde-
pendently reviewed full-text articles included from the 
two-step abstract review; disagreements were resolved by 
consensus.

Data Extraction and Management
A data collection tool was developed by the author 

team and was implemented in EPPI-Reviewer; all data 
abstraction was completed in duplicate (BL and KMF). 
Information was extracted on participant inclusion cri-
teria (eg, age range), summary demographic and disease 
characteristics (eg, sex, age, and disease course), the tool 
being validated (eg, length, type of anxiety assessed, and 
method of administration), the reference standard used 
to determine the presence or absence of the anxiety dis-
order, cut-points assessed (if any), performance of the 
tool being assessed (eg, sensitivity, specificity, kappa sta-
tistic, and area under the curve), and items related to the 
study quality assessment.

Study Quality
The two reviewers assessed the quality of included 

studies using the Quality Assessment of Diagnos-
tic Accuracy Studies-2 (QUADAS-2)18 instrument. 
Domains relating to patient selection, the index test 
(measure), the reference test, and participant flow and 
timing were assessed for and categorized as either low 
risk, unclear risk, or high risk of bias. Applicability con-
siderations include whether study participants match 
the review question, whether inappropriate exclusions 
were made, and whether application of the index test 
was consistent with the review question. The patient 
selection, index test, and reference test domains were 
also assessed for concerns relating to applicability as low, 
unclear, or high concern.

Data Analysis
Findings from all included studies were tabulated and 

summarized using descriptive statistics. Owing to the 
heterogeneity of included studies (n = 4) with respect to 

Abstracts
screened in

Phase I
(n = 3181)

Abstracts
screened in

Phase II
(n = 51)

Full-text articles
assessed for

eligibility
(n = 18)

Included studies
(n = 4)

Excluded (n = 3130)

Not MS population (n = 1415)

Not a tool validation study  
(n = 1645)

Not validating an anxiety tool 
(n = 63)

Duplicate study (n = 7)

Excluded (n = 33)

Not a validation study (n = 22)

Not a tool for anxiety (n = 8)

Review article (n = 2)

Duplicate study (n = 1)

Excluded (n = 14)

Abstract only (n = 8)

Not validating anxiety tool/
subscale (n = 2)

Does not use validated criterion 
standard (n = 2)

Not a validation study (n = 2)

Figure 1. Study flow diagram
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the HADS-A had a sensitivity of 90% and a specific-
ity of 92% compared with the SCAN.21 This cut-point 
produced a positive predictive value of 82%, a negative 
predictive value of 96%, and an AUC of 0.94 for any 
anxiety disorder.21 Compared with the BAI (cut-point 
≥16), the HADS-A with a cut-point of 7 had a sensitiv-
ity of 71% and a specificity of 63%, which was the opti-
mal cut-point according to ROC analyses.22

Beck Anxiety Inventory
One study examined the BAI against SCAN21 diag-

noses of GAD and specific phobia combined using two 
cut-point values: 1) 16 or greater based on previously 
recommended cut-point values in the general popula-
tion21 and 2) 10 or greater based on optimum values 
calculated from a ROC curve.21 A second study exam-
ined the BAI against the HADS-A22 using a cut-point 
of at least 16 based on previously recommended values 
in the general population.22 With a cut-point value of 
16 or greater, the BAI had a sensitivity of 70% and a 
specificity of 79% against the SCAN, with a positive 
predictive value of 58% and a negative predictive value 
of 86%.21 Its AUC was 0.77, and the number of cases 
it correctly identified was 12 (35%).21 A cut-point of 10 
produced a higher sensitivity (80%) but a lower specific-
ity (46%), a lower positive predictive value (38%), and 
a similar negative predictive value (85%).21 Although 
the AUC was statistically significant (0.77), correspon-
dence between measures was low, with a kappa statistic 
of 0.20.21 Against the HADS-A, the BAI (cut-point of 
16) had a sensitivity of 39%, a specificity of 90%, and a 
kappa of 0.33.22

7-Item Generalized Anxiety Disorder Scale
The version of the GAD-7 examined was a module 

from the full Patient Health Questionnaire,20 using 
the HADS-A (cut-point ≥8) as the reference standard 
(per the authors, although this was not a true criterion 
measure). It was assessed only for internal consistency 
(Cronbach α = 0.75) and correlation with the HADS-
A (r = 0.70). Using a cut-point of 8 or more on the 

study, the mean ages of participants were similar, and 
each had a majority of females (Table 2).

Performance Characteristics of Screening 
Instruments

The results for the performance of the three anxiety 
measures are found in Table 3.

Hospital Anxiety and Depression Scale
The HADS includes depression and anxiety sub-

scales. The HADS-Anxiety (HADS-A) subscale was 
examined in three19,21,22 of the four studies using three 
different cut-points compared with two criterion stan-
dards: the Schedules for Clinical Assessment in Neu-
ropsychiatry (SCAN)21 and the Structured Clinical 
Interview for DSM-IV (SCID).19 A further study vali-
dated the HADS-A against the BAI, another screening 
tool.22 The cut-points evaluated were 1) 7 or greater to 
identify any anxiety disorder,19 2) 8 or greater to iden-
tify GAD19 based on previously recommended values in 
general medical populations,21 and 3) 11 or greater based 
on optimum values calculated from a receiver operating 
characteristic (ROC) curve.21

Using a cut-point of 7, the HADS-A had at least 
70% sensitivity and specificity compared with the SCID 
and an area under the curve (AUC) of 0.82119; it cor-
rectly classified 81.4% of all patients with anxiety.19 
Using a cut-point of 8, sensitivity improved to 88.5% 
while retaining specificity (80.7%).19 A HADS-A cut-
point of 8 had an AUC of 0.913 and correctly classi-
fied 88.6% of patients with GAD compared with the 
SCID.19 When using the recommended cut-point of 
8, the HADS-A had a sensitivity of at least 90% and a 
specificity of 71% compared with the SCAN diagnoses 
of GAD and specific phobia (combined).21 It had an 
AUC of 0.94 and correctly identified 47% of all patients 
with anxiety compared with the SCAN.21 However, this 
cut-point produced a positive predictive value of 56% 
and a negative predictive value of 94%.21 Using the cut-
point value of 11 calculated by Watson et al.21 as yield-
ing the best balance between sensitivity and specificity, 

Table 1. Characteristics of the anxiety instruments evaluated
Instrument Type of anxiety Items, No. Method of administration Scoring range Recommended cut-pointa

HADS-A Anxiety as a dimension 7 Self-report 0–21 ≥8
BAI Anxiety as a dimension 21 Self-report 0–63 ≥16
GAD-7 Generalized anxiety disorder 7 Self-report 0–14 ≥8

Abbreviations: BAI, Beck Anxiety Inventory; GAD-7, 7-item Generalized Anxiety Disorder Scale; HADS-A, Hospital Anxiety and Depression 
Scale–Anxiety.
aFor the general population.
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as having a high risk of bias in patient selection because 
the sample comprised merged databases that included 
a nonrandom, nonconsecutive sample of patients with 
MS. We rated the remaining three domains as having a 
low risk of bias. The study by Nicholl et al.22 was rated 
as having a high risk of bias in the reference standard 
domain because they used another self-report measure 
to define anxiety, which could have led to misclassifica-
tion. The study by Watson et al.21 was rated as having an 
unclear risk of bias in the patient selection domain due 

HADS-A, 41 participants (8%) were identified as hav-
ing GAD. However, the overlap between GAD-7 and 
HADS-A was incomplete, with only 28 participants 
(25%) who were classified as having GAD by the 
GAD-7 (n = 41) also meeting cut-point criteria on the 
HADS-A (n = 112).

Risk of Bias Assessment
We rated the study conducted by Terrill et al.20 as 

having a low risk of bias across all the domains (Table 
4). We rated the study by Honarmand and Feinstein19 

Table 2. Characteristics of the four included studies that evaluated the validity of anxiety tools 
in MS

Characteristic
Honarmand and 

Feinstein19 (2009) Nicholl et al.22 (2001) Terill et al.20 (2015) Watson et al.21 (2014)

Data source Tertiary-care hospital Chatsworth Rehabilitation 
Ward

Greater Northwest 
Chapter of the National 

MS Society

MS patient database

Participant sampling 
characteristics

Sample 1: consecutive 
sample from hospital 

Sample 2: nonrandom, 
nonconsecutive sample 
matched to controls on 
major depression status

All patients with definite 
MS on rehabilitation 

ward or who received a 
rehabilitation consult in 

a 2-y period (128 people 
identified, 88 completed 

the entire study)

Mailed 7805 surveys; 
1628 responded (21%), 
1596 were eligible, and 

1270 completed the 
baseline survey (80%); 

513 of 562 invited 
completed the follow-up 

survey (91%)

Individuals who agreed to 
be contacted for further 
research; 60 completed 

questionnaires and 34 also 
completed the interview 

(57%)

Country Canada United Kingdom United States United Kingdom

Sample size, No. 180 96 513 34

Age, mean (SD)/range, y 44.6 (10.3)/18–73 48.97 (8.9) 51.4 (10.9)/20–85 48.5 (11.1)

Female sex, No. (%) 135 (75) 72 (75) 419 (82) 24 (71)

MS course, No. (%)
Relapsing remitting
Secondary progressive
Primary progressive and 
progressive relapsing
Unknown

93 (51.7)
67 (37.2)
12 (6.7)

8 (4.4)

11 (14)
32 (41)
35 (45)

292 (57)
103 (20)
67 (13)

51 (10)

19 (55.9)
10 (29.4)
4 (11.8)

1 (2.9)

Disability measure Expanded Disability 
Status Scale

Guy’s Neurological 
Disability Scale

Expanded Disability 
Status Scale

Guy’s Neurological 
Disability Scale

Disability level Median: 4.0 (range, 
0–8.5)

Mean (SD): 3.89 (2.34)

Mean (SD): 22.0 (8.1)
Range: 4–43

≤4.0: 32.9%
4.5–6.5: 48.1%

≥7: 18.9%

Mean (SD): 18.1 (8.3)

Anxiety tool being 
validated

HADS-A BAI and HADS-A GAD-7 BAI and HADS-A

Criterion standard SCID (any anxiety 
disorder)

BAI Validated HADS-Aa SCAN, DSM-IV-TR criteria, 
and ICD-10 criteria 
(assessing GAD and 

specific phobia)

Abbreviations: BAI, Beck Anxiety Inventory; DSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision; 
GAD, generalized anxiety disorder; GAD-7, 7-item Generalized Anxiety Disorder Scale; HADS-A, Hospital Anxiety and Depression Scale–Anxi-
ety; ICD-10, International Classification of Diseases, Tenth Revision; MS, multiple sclerosis; SCAN, Schedules for Clinical Assessment in Neuro-
psychiatry; SCID, Structured Clinical Interview for DSM-IV.
aValidated by Honarmand and Feinstein19 (2009).
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for the two studies that used other self-report scales as 
the reference standard.20,22

Discussion
In this systematic review, we identified four studies 

that assessed the validity of anxiety screening tools for 
identifying anxiety disorders in people with MS. Based 
on these studies, the HADS-A may be considered a 
potential screening tool in MS populations, although 
additional investigation is warranted. The BAI was 
found to have lower sensitivity and specificity than either 
of the other instruments and a lower positive predictive 
value (38%–58%). The poorer performance of this tool 
may reflect the emphasis of the BAI on physical symp-

to lack of clarity regarding how patients were selected for 
participation in the database that was used for recruit-
ment. In the flow and timing domain, we rated this 
study as having a high risk of bias due to the potential 
for participants to complete the interview and self-report 
anxiety instrument questions over a more extended 
timeframe, which may have allowed some patients’ 
anxiety to change during the intervening period. All the 
studies had low applicability concerns, meaning that 
inclusion of participants, conduct of the index test, and 
application of the reference standard chosen were seen 
as appropriate to assessment of the criterion validity of 
anxiety screening tools for use in people with MS, except 

Table 3. Performance characteristics of the anxiety instruments

Instrument
Author 
(year)

Prevalence 
on 

screening 
tool,a %

Prevalence 
on 

reference 
standard, %

Sensitivity, 
% 

(95% CI)

Specificity, 
% 

(95% CI)
PPV, % 

(95% CI)
NPV, % 

(95% CI)
AUC 

(95% CI) Kappa
Other

findings

HADS-A

8 or 11 
depending 
on purpose 
of screening

≥7 Nicholl et 
al.22 (2001)

NA 31 71 63 NA NA NA NA

≥7 for any 
anxiety 
disorder

Honarmand 
and 

Feinstein19 
(2009)

NA 18.6 78 77.8 NA NA 0.821 NA

≥8 for 
GAD

Honarmand 
and 

Feinstein19 
(2009)

NA NA 88.5 80.7 NA NA 0.913 NA

≥8 Watson et 
al.21 (2014)

47 29 90 
(60–98)

71
(0.74–0.98)

56 
(48–97)

94 
(76–99)

0.94 
(0.85–0.99)

0.52

≥11 for 
GAD and 
specific 
phobia

Watson et 
al.21 (2014)

32 NA 90 92 82 96 0.94 0.79

BAI

≥16b Watson et 
al.21 (2014)

35 NA 70
(49–94)

79 
(0.28–0.65)

58 
(19–61)

86 
(54–97)

0.77 
(0.57–0.96)

0.47

≥10c Watson et 
al.21 (2014)

62 NA 80 46 38 85 0.77 0.20

GAD-7 Terrill et 
al.20 (2015)

8.0 21.8 NA NA NA NA NA NA Cronbach 
α = 0.75; 

correlation 
with 

HADS-A 
(r = 0.70)

Abbreviations: AUC, area under the curve; BAI, Beck Anxiety Inventory; CI, confidence interval; GAD, generalized anxiety disorder; GAD-7, 
7-item Generalized Anxiety Disorder Scale; HADS-A, Hospital Anxiety and Depression Scale–Anxiety; NA, not available; NPV, negative pre-
dictive value; PPV, positive predictive value.
aBased on anxiety instrument.
bPublished cut-point.
cOptimal cut-point based on receiver operator characteristic curve analyses.
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for anxiety disorders overall. The HADS-A has previ-
ously been validated using similar cut-points (8–11) in 
a variety of medical populations, such as patients with 
cancer,25-29 gynecological disorders,30 and stroke.31 The 
sensitivity and specificity of the HADS-A in each of 
these populations was similar to that observed in the MS 
population, except in the stroke population, in which 
specificity was lower (56% at a cut-point of 7). How-
ever, some of those studies focused on the overall HADS 
score rather than on separate anxiety and depression 
subscales. Meanwhile, the GAD-7 has been validated in 
general,32 psychiatric,33 and geriatric populations.34

Valid instruments are needed to identify anxiety in 
clinical practice and to assess outcomes in treatment 
studies. In a recent review, three anxiety instruments 
were used in 20 trials: the HADS, GAD-7, and Hamil-
ton Anxiety Rating Scale (HARS),35 with the latter not 
yet assessed for validity in an MS population. For anxi-
ety screening instruments to be useful, they must not 
only have good criterion validity but also be internally 
reliable, have good test-retest reliability, be clinically 
relevant, be sensitive to change, be feasible to administer, 
and be acceptable to patients.

Two of the measures identified in this review (the 
HADS-A and the BAI) were designed as dimensional 
measures of anxiety to be used in various ways, including 
identifying people with high levels of anxiety, assessing 
anxiety over time, and assessing changes with interven-
tion. Although they were not designed specifically as 
diagnostic screening instruments, they are sometimes 
used in this manner, and this practice is supported by 
the results of this study. It is important to recognize that 
individuals can meet the diagnostic criteria for an anxi-
ety disorder but not often be experiencing intense symp-
toms. However, an advantage of dimensional screening 
tools is that they can efficiently identify individuals with 
higher levels of symptoms that warrant assessment and 
possible treatment. This is a clinically relevant consid-

toms of anxiety, such as numbness or tingling, dizziness, 
and hand trembling, which can overlap with the symp-
toms of MS. Thus, the BAI is not recommended as a 
suitable anxiety screening tool for people with MS based 
on available data to date. The GAD-7 was validated 
against another screening tool rather than a gold stan-
dard clinical interview (and was, therefore, an assessment 
of construct rather than criterion validity), and there is 
insufficient evidence to assess its validity for individuals 
with MS at this point. Note that anxiety is a prominent 
symptom in many mental disorders. In addition to 
anxiety disorders, mood disorders (eg, major depression 
with anxious distress), somatic symptom and related 
disorders, trauma- and stressor-related disorders, and 
psychotic disorders all may include anxiety as an impor-
tant symptom.23 A high score on an anxiety screening 
tool indicates that further assessment is warranted.24 The 
diagnosis and treatment recommendations will depend 
on this assessment.

The four studies that we identified evaluated study 
populations of similar ages, with samples that were 
drawn from three different countries (Canada, the 
United States, and two from the United Kingdom). The 
anxiety disorders examined differed across studies. The 
performance of the BAI and HADS-A was considered 
with respect to any anxiety disorder, including GAD, 
specific phobia, panic disorder, obsessive-compulsive 
disorder, social phobia, and posttraumatic stress disor-
der, whereas the GAD-7, and the post hoc analysis of 
the BAI and the HADS-A, focused primarily on GAD. 
The two studies investigating the HADS-A had reason-
able consistency in their results, supporting its use for 
anxiety screening in people with MS. The typically 
recommended cut-points for the HADS-A were found 
to be appropriate in the MS population as well. A cut-
point of 8 was optimal for identifying GAD (a sensitivity 
of 88.5% and a specificity of 80.7%), and a cut-point 
of 11 optimized sensitivity (90%) and specificity (92%) 

Table 4. Risk of bias assessment

Author (year)

Risk of bias Applicability concerns

Patient 
selection Index test

Reference 
standard

Flow and 
timing

Patient 
selection Index test

Reference 
standard

Honarmand and 
Feinstein19 (2009)

High Low Low Low Low Low Low

Nicholl et al.22 (2001) Low Low High Low Low Low High

Terrill et al.20 (2015) Low Low Low Low Low Low High

Watson et al.21 (2014) Unclear Low Low High Low Low Low
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ent study indicate that the HADS-A is the best avail-
able candidate for detecting symptoms of anxiety in 
individuals with MS, although further validation is 
required, including assessing its test-retest reliability. The 
GAD-7 requires further validation, including examin-
ing its criterion validity against an appropriate reference 
standard capable of accurately determining the presence 
or absence of the anxiety disorder. Additional research 
assessing the validity of the HARS should be conducted 
if it continues to be used in clinical trials. Screening 
alone is not sufficient to diagnose a patient with anxiety, 
and any patient who meets the cut-points should be 
clinically evaluated to confirm the diagnosis and deter-
mine whether treatment is required. o

Acknowledgments: Following is the full list of members of the 
CIHR team “Defining the Burden and Managing the Effects of Psy-
chiatric Comorbidity in Chronic Immunoinflammatory Disease”: 
Ruth Ann Marrie, MD, PhD (University of Manitoba); Charles N. 
Bernstein, MD (University of Manitoba); Lindsay I. Berrigan, PhD 
(St. Francis Xavier University); James M. Bolton, MD (University of 
Manitoba); John D. Fisk, PhD (Dalhousie University); Lesley A. Graff, 
PhD (University of Manitoba); Carol A. Hitchon, MD, MSc (University 
of Manitoba); Alan Katz, MB, ChB (University of Manitoba); Lisa Lix, 
PhD (University of Manitoba); James J. Marriott, MD, MSc (Univer-
sity of Manitoba); Scott B. Patten, MD, PhD (University of Calgary); 
Christine A. Peschken, MD, MSc (University of Manitoba); Jitender 
Sareen, MD (University of Manitoba); Alexander Singer, MB, BAO, 
BCh (University of Manitoba); John R. Walker, PhD (University of 
Manitoba); and Ryan Zarychanski, MD, MSc (University of Mani-
toba).

Financial Disclosures: Dr. Patten was a member of an advisory 
board for Servier, Canada. He has received honoraria for reviewing 
investigator-initiated grant applications submitted to Lundbeck and 
Pfizer and speaking honoraria from Teva and Lundbeck. He is the 
Editor-in-Chief of the Canadian Journal of Psychiatry and a member 
of the editorial board of Chronic Diseases and Injuries in Canada. 
He is the recipient of a salary support award (Senior Health Scholar) 
from Alberta Innovates, Health Solutions and receives research 
funding from the Canadian Institutes of Health Research (CIHR), the 
Institute of Health Economics, and the Alberta Collaborative Research 
Grants Initiative. Dr. Fisk receives research funding from the CIHR 
and in the past has received grants, honoraria, and consultation 
fees from AstraZeneca, Bayer, Biogen-Idec Canada, Heron Evidence 
Development Limited, Hoffmann-La Roche, MAPI Research Trust, 
Novartis, Sanofi-Aventis, Serono Canada, and QualityMetric Incor-
porated. Dr. Marriott has received research funding from the Multiple 
Sclerosis Society of Canada, Research Manitoba, Hoffman-La Roche, 
and Biogen Idec and honoraria from EMD Serono and Hoffman-La 
Roche. Dr. Bernstein is supported in part by the Bingham Chair in 
Gastroenterology. He has consulted for AbbVie Canada, Shire Can-
ada, Takeda Canada, Janssen Canada, and Mylan Pharmaceuticals 
and has received educational grants from AbbVie Canada, Shire 
Canada, Takeda Canada, and Janssen Canada. Dr. Marrie receives 
research funding from CIHR, Public Health Agency of Canada, 
Research Manitoba, Multiple Sclerosis Society of Canada, Multiple 

eration. On the other hand, Kessler et al.36 argued that 
it is best not to eliminate individuals with milder dis-
orders who do not meet screening thresholds because 
long-term follow-up indicates that they are at higher risk 
for future more serious disorders. Long-term follow-up 
of individuals with MS and anxiety disorders is needed 
to understand how significant these risks are and what 
the effects of those disorders are on health outcomes. 
Alternatives to unidimensional symptom measures are 
scales designed as screening instruments for general psy-
chological distress, such as the Kessler Distress Scales,37,38 
which do not differentiate between anxiety and mood 
disorders but include items that may be influenced by 
chronic medical conditions (eg, “tired out for no good 
reason” and “feeling that everything was an effort”). The 
Overall Anxiety Severity and Impairment Scale is anoth-
er measure that was developed for screening for anxiety 
disorders in primary-care settings.39,40 Neither has been 
tested in the MS population.

This review was guided by a carefully designed 
standardized protocol. The quality evaluation of the 
included studies determined that there was a high risk 
of bias for three19,21,22 of the four studies based on the 
QUADAS-2. The risk of bias was primarily due to 
uncertainty of patient selection and the period between 
administration of the screening tool being validated and 
the reference standard for an undisclosed number of par-
ticipants. Future studies can prevent such biases by ran-
domly selecting participants from the MS population or 
using other sampling strategies to ensure that the study 
population is representative of the general MS popula-
tion and by using concurrent measurements of anxiety.

Further investigation of potential anxiety screening 
tools that can be used in MS is needed because anxiety 
is common in this population, affects outcomes such 
as quality of life,41 and may complicate treatment by 
affecting treatment decisions.42 The results of the pres-

PracticePoints
•	Few anxiety screening tools have been validated 

in people with MS.
•	Of those validated tools, the Hospital Anxiety 

and Depression Scale–Anxiety had the highest 
sensitivity and specificity.

•	It is essential for screening tools to be validated 
against appropriate reference standards.
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