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ABSTRACT 
Limited anxiety tools validated against a diagnostic gold 
standard in the context of dementia have been identified. A 
systematic review update was completed to identify publica-
tions since 2017 describing tools to detect anxiety in persons 
with dementia compared to a diagnostic gold standard. The 
original search strategy was replicated in MEDLINE, Embase, 
and PsycINFO. Pooled prevalence and diagnostic accuracy 
estimates were calculated based on three or more studies 
presenting comparable information from either the original or 
updated review search. No pooled estimates were calculated 
in the original review given limited evidence. One study 
evaluating the Rating Anxiety in Dementia (RAID) scale, 
Neuropsychiatric Inventory, and Hamilton Anxiety Rating 
Scale met review inclusion criteria. The pooled prevalence of 
generalized anxiety disorder (GAD) (n=3, 36.7%, 95% Con-
fidence Interval (CI): 24.3–49.2%) and diagnostic accuracy 
outcomes for the RAID scale ( ≥11 cut-off) to detect GAD 
(n=3, sensitivity: 89%, 95% CI: 78–95%; specificity: 73%, 
95% CI: 60–82%) were calculated using data from two stud-
ies identified in the original review and the newly included 
study from the review update. The RAID scale has the most 
evidence and adequate sensitivity to support its use in iden-
tifying anxiety in persons with dementia. Validated tools to 
detect anxiety in persons with dementia remain understudied.

Key words: anxiety, dementia, detection, systematic review, 
diagnostic accuracy, generalized anxiety disorder, neuro-
psychiatric symptoms

INTRODUCTION 
Anxiety is common in persons with dementia and is associ-
ated with poor outcomes and quality of life.(1) In persons with 
dementia, anxiety can be hard to detect due to overlapping pres-
entation with dementia symptoms or with other neuropsychi-
atric symptoms such as depression or agitation.(1) Diagnosing 
anxiety disorders in the context of dementia can be difficult as 
standardized diagnostic criteria (e.g., Diagnostic and Statistical 
Manual of Mental Disorders (DSM)) fail to address anxiety in 
the setting of dementia as a diagnostic category.(2) 

There is a need for clinicians to be able to accurately 
detect anxiety symptoms and disorders in persons with 
dementia. The original systematic review, completed on 
February 1, 2017, sought to identify anxiety tools compared 
to a diagnostic gold standard to detect anxiety symptoms or 
disorders in persons with dementia.(3) Four studies examin-
ing three anxiety tools were identified. All studies used the 
DSM-IV/5 to identify either generalized anxiety disorder 
(GAD) or anxiety disorders inclusive of GAD, panic dis-
order, anxiety not otherwise specified, and post-traumatic 
stress disorder (PTSD). Findings from the Geriatric Anxiety 
Inventory (GAI), Penn State Worry Questionnaire (PSWQ) 
abbreviated version, and Rating Anxiety in Dementia (RAID) 
scale were descriptively reported.

Given the limited anxiety tool findings of the original 
review, the review must be updated with current literature 
to identify any recent publications of tools to detect anxiety 
that have been compared to a diagnostic gold standard. An 
update of the existing systematic review was completed to 
evaluate the diagnostic accuracy of tools to detect any anxiety 
symptoms or any type of anxiety disorders (e.g., GAD, social 
anxiety disorder, panic disorder, specific phobias) in persons 
with dementia. 
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METHODS

The original review(3) search strategy, screening, data extrac-
tion, and summary methods were followed for the search 
update (PROSPERO: CRD42016042123). The original search 
was replicated in Medline, Embase, and PsycINFO on June 
19, 2023, to identify articles published in or after January 2017 
using the search concepts anxiety, dementia, and diagnostic 
accuracy. Two independent reviewers screened all articles at 
the level of title/abstract and full text.

Any article outlining the use of a tool to detect anxiety 
symptoms or disorders in persons with dementia was included 
at the level of title/abstract review. Articles that described an 
anxiety tool that was compared to a gold standard (i.e., clinical 
interview or criterion interview based on DSM or International 
Classification of Disease (ICD) criteria) were included at the 
level of full text review. No limits were placed on partici-
pant ages, inpatient/outpatient settings, or type of dementia. 
Articles had to include diagnostic accuracy outcomes (e.g., 
sensitivity and specificity) or provide data conducive to cal-
culating such values.

The Quality Assessment for Diagnostic Accuracy Stud-
ies-2 tool was used to assess the quality of included studies by 
two independent reviewers.(4) Sample characteristics (sample 
size, dementia type and severity, age, percent female, anxiety 
prevalence), anxiety tool description (clinical location, anxiety 
tool cut-offs used, author-identified optimal cut-off, anxiety 
tool rater, type of anxiety examined), gold standard criterion 
description (gold standard criterion used to diagnose anxiety, 
gold standard criterion rater), and diagnostic accuracy out-
comes (sensitivity, specificity, likelihood ratios, area under 
the curve (AUC)) were extracted.

Meta-analyses for anxiety prevalence and anxiety tool 
sensitivity and specificity were completed if at least three 
studies from the original or updated review could be com-
pared. All quantitative analyses were completed in Stata 
V.17.0 (StataCorp, College Station, TX). A pooled prevalence 
estimate was calculated with metan using a random-effects 
(DerSimonian Laird) model. Pooled sensitivity and specificity 
estimates were calculated using metadta using a bivariate 
random-effects model. Between-study heterogeneity was 
assessed using the I2 statistic and Cochran’s Q-statistic(5) 
for prevalence estimates and the I2 statistic(6) for pooled 
diagnostic accuracy outcomes. Forest plots were produced 
for pooled estimates.

RESULTS

Five thousand, eight hundred and fifty-two articles were eligible 
for title/abstract screening after duplicates were removed. One 
article met the review inclusion criteria of the 267 screened 
in full text, bringing the total number of articles included in 
the review to five (Figure 1). The two reviewers had 91.6% 
agreement at the level of full text review.

The newly added study had a high rating of risk of bias 
in the patient selection and patient flow and timing domains, 

as well as an unclear rating of risk of bias for the index test 
domain (Appendix Table A1). High or unclear risk of bias 
resulted from a lack of a consecutive or random sampling 
used to enroll patients, unclear use of a pre-specified anxiety 
tool cut-off, and not all patients having received the gold 
reference standard. 

The added study was conducted in Lebanon in residential 
and nursing homes, and included 136 patients with a mean 
age of 83.3, of which 61% were female (Appendix Table A2). 
The majority (84.6%) of participants had Alzheimer’s disease 
among other types, comparable to the studies included in the 
original review (Appendix Table A3). Dementia severity was 
not reported. A structured clinical interview based on DSM-5 
criteria was administered by a clinical psychologist as the gold 
standard assessment to 51 of the 136 patients (Table 1). The 
prevalence of GAD was 45.1% in the study sample receiving 
the gold standard assessment. 

The publication added in the review update examined 
the RAID scale, Hamilton Anxiety Rating Scale (HAM-A), 
and Neuropsychiatric Inventory-Anxiety items (NPI-A) to 
identify GAD.(7) The articles included in the original review 
examined the GAI,(8) PSWQ-abbreviated,(8) and RAID(9) 
scale to identify any anxiety disorder (i.e., GAD, anxiety 
not otherwise specified, panic disorder, and PTSD), and the 
RAID(10,11) scale to identify GAD. Compared to the four 
studies included in the original review, the new article using 
the Arabic version of the RAID scale reported the highest 
sensitivity (91%) across optimal cut-offs balancing sensitivity 
and specificity. The PSWQ-abbreviated remained the highest 
reported specificity (93%).(8) Across all included studies and 
tools, the optimal sensitivity ranged from 58–91% and the 
specificity ranged from 56–93%. The AUC was highest for the 
RAID scale (0.92)(7) and HAM-A (0.87)(7) (Table 1) compared 
to the AUC described previously for the GAI (0.81)( 8) and 
RAID scale (0.80).(9,11)

The pooled prevalence estimate of GAD calculated from 
three studies( 7,10,11) was 36.7% (95% Confidence Interval 
(CI): 24.3–49.2%, I2=61%, p=.077) (Appendix Figure  B1). 
A pooled prevalence estimate for any anxiety disorder could 
not be completed due to insufficient studies (n=2). A meta-an-
alysis of the diagnostic accuracy of the RAID scale to detect 
GAD was completed with three studies.( 7,10,11) The pooled 
sensitivity and specificity estimates of the RAID scale at a 
cut-off of  ≥11 were 89% (95% CI: 78–95%, I2=1.68%) and 
73% (95% CI: 60–82%, I2=7.58%) (Figure 2). 

DISCUSSION

The review update furthers our understanding of anxiety 
detection in the context of dementia, as it identified two new 
tools and allowed for the completion of a pooled GAD preva-
lence estimate and pooled diagnostic accuracy estimates for 
the RAID scale. Few diagnostic accuracy studies are specific 
to persons living with dementia; therefore, it is important to 
widely disseminate new findings to improve the level of 
evidence available to support clinical decision-making. The 
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RAID scale, a clinician-rated measure developed specifically 
for use with persons with dementia,(11) continues to have the 
most evidence of validity and the highest reported sensitivity 
(91%) among all tools identified. The HAM-A,(12) a four-
teen-item, semi-structured interview and the NPI-A,(13) a sin-
gle-item, clinician-rated measure, were newly identified tools 
but lacked diagnostic accuracy outcome data apart from AUC 

values. The AUC values for the HAM-A (0.87) and NPI-A 
(0.75) showed promising diagnostic accuracy performance, 
indicating these tools should be further studied to determine 
optimal cut-offs, and the resulting sensitivity and specificity 
for detecting anxiety in dementia. The inclusion of the NPI-A 
demonstrates that general neuropsychiatric symptom ques-
tionnaires have been studied specifically for use with anxiety.

FIGURE 1. PRISMA flow diagram of study inclusion for the updated systematic review
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In addition to diagnostic accuracy, it is important to con-
sider the target population for whom the tool was developed, 
who administers the tool, and the cost associated with tool 
use when selecting a tool. The RAID and NPI-A were 
designed for persons with dementia and are clinician-rated 
tools that rely on collateral or clinical report. The self-report 
GAI was developed for persons 60 years and older (copy-
right restrictions), while the HAM-A (clinician rated) and 
PSWQ (self-report) were developed for the general adult 
population. Diagnostic accuracy findings from this review, 
compared to synthesized findings for the general older adult 
population, suggest the GAI, HAM-A, and PSWQ-abbrevi-
ated have reduced performance when used with populations 
with dementia.(14)

A limitation of the present systematic review update is 
that a substantial degree of heterogeneity was detected in the 
pooled GAD prevalence estimate which may be explained by 
differences in participant characteristics or clinical settings. 
The pooled GAD prevalence estimate may seem high com-
pared to existing GAD estimates in community-dwelling or 
older adult populations; however, the present estimate focused 
on clinical populations and may be impacted by dementia 
severity or type.(15) The three studies included in the pooled 
diagnostic accuracy estimates for the RAID scale had sample 
sizes ranging from 21 to 101 participants. Smaller sample sizes 
may increase the potential for error; however, completing a 
pooled estimate may help to provide a more accurate estimate. 
It is possible relevant studies may have been missed despite 
a comprehensive search strategy. Grey literature sources 
were not searched as part of the review update, given limited 
resources of the research team. The lack of detailed reporting, 
reflected in the assessed quality of the included studies, pre-
vents further discussion on the impact of dementia type and 
severity, comorbidities, and clinical setting. It is important 
for future studies to evaluate and report the severity and type 
of dementia as it has been found to impact the prevalence of 
anxiety symptoms.(16,17)

The review update identified two additional tools to 
detect anxiety compared to a gold standard (HAM-A and 
NPI-A) in addition to the GAI, PSWQ-abbreviated, and 
RAID scale previously identified. Validated tools to detect 
anxiety symptoms and disorders in persons with dementia 
remain under-studied. The RAID scale continues to have 
the most evidence and adequate sensitivity to support its use 
in identifying anxiety symptoms in persons with dementia. 
There is a need for primary validation studies that investi-
gate a variety of anxiety tools inclusive of anxiety specific 
tools (e.g., RAID) and global measures of neuropsychiatric 
symptoms (e.g., NPI) and that use clinician-based assess-
ments as gold standard measures to capture both syndrome 
and subsyndromal presentations of anxiety. Further, there is 
a need for validation studies to report diagnostic accuracy 
values (e.g., sensitivity, specificity) for all types of anxiety 
disorders, and describe the clinical setting and demographic 
details of participants (e.g., dementia type and severity, 
comorbidities, race and ethnicity).
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assessment of diagnostic accuracy studies. Ann Intern Med. 
2011 Oct 18;155(8):529–36.

	 5.	 Higgins JP, Thompson SG, Deeks JJ, Altman DG. Meas-
uring inconsistency in meta-analyses. BMJ. 2003 Sep 4; 
327(7414):557–60.

	 6.	 Zhou Y, Dendukuri N. Statistics for quantifying heterogeneity 
in univariate and bivariate meta-analyses of binary data: the 
case of meta-analyses of diagnostic accuracy. Stat Med. 2014 
Jul 20;33(16):2701–17.

	 7.	 Feghali Y, Koubaissy H, Fares Y, Abbas LA. Cross-cultural 
adaptation and validation of the arabic version of the rat-
ing anxiety in dementia scale. Clin Gerontol. 2020 May 3; 
43(3):320–30.

	 8.	 Bradford A, Brenes GA, Robinson RA, Wilson N, Snow AL, 
Kunik ME, et al. Concordance of self-and proxy-rated worry 
and anxiety symptoms in older adults with dementia. J Anxiety 
Disord. 2013 Jan 1;27(1):125–30.

	 9.	 Snow AL, Huddleston C, Robinson C, Kunik ME, Bush AL, 
Wilson N, et al. Psychometric properties of a structured inter-
view guide for the rating for anxiety in dementia. Aging Ment 
Health. 2012 Jul 1;16(5):592–602.

10.	 Goyal AR, Bergh S, Engedal K, Kirkevold M, Kirkevold Ø. 
Norwegian version of the rating anxiety in dementia scale 
(RAID-N): a validity and reliability study. Aging Ment Health. 
2017 Dec 2;21(12):1256–61.

11.	 Shankar K, Walker M, Frost D, Orrell M. The development of a 
valid and reliable scale for rating anxiety in dementia (RAID). 
Aging Ment Health. 1999 Feb 1;3(1):39–49.

12.	 Hamilton M. The assessment of anxiety states by rating. Br J 
Med Psychol. 1959;32:50–55.

13.	 Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, 
Carusi DA, Gornbein J. The Neuropsychiatric Inventory: 
comprehensive assessment of psychopathology in dementia. 
Neurol. 1994 Dec;44(12):2308–12.

FIGURE 2. Forest plot of the sensitivity and specificity of the Rating Anxiety in Dementia Scale at 
the cut-off of ≥11 from three included studies
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APPENDIX A. Additional tables
TABLE A1. 

Quality assessment of included studies based on the Quality Assessment of Diagnostic Accuracy Studies-2 Tool

Study (First 
Author, Year, 

Country)

Domain 1 Domain 2 Domain 3 Domain 4

Could 
selection 
of patients 
have 
introduced 
bias?

Is there 
concern that 
the included 
patients do 
not match 
the review 
question?

Could the 
conduct or 
interpretation 
of the index 
test have 
introduced 
bias?

Is there concern 
that the index 
test, its conduct, 
or interpretation 
differ from the 
review question?

Could the 
reference 
standard, its 
conduct, or its 
interpretation 
have introduced 
bias?

Is there concern 
that the target 
condition as 
defined by the 
reference standard 
does not match the 
review question?

Could the 
patient 
flow have 
introduced 
bias?

Feghali et al.(7)

2020 Lebanon
High Low Unclear Low Low Low High

TABLE A2. 
Demographic information of participants included in studies

Study (First 
Author, Year, 

Country)

Age 
(mean 
(SD))

Total 
Participants

% 
Female

Anxiety 
Disorder 

Being 
Diagnosed

Prevalence 
of Anxiety 
Disorder 

(%)

MMSE 
Score 
(mean 
(SD))

Dementia Type Marital 
Status

Recruitment 
Setting

Feghali 
et al.(7) 2020 
Lebanon

83.3 
(7.7)

136a 61.0% GAD 45.1 NR AD: 84.6%
Vascular Dementia: 5.1% 

Frontotemporal Dementia: 1.5%
 Parkinson’s Disease: 1.5%, 

Other: 7.4%

NR Residential 
and nursing 

homes

aThere were 136 patients in the study but only 51 completed the DSM assessment.
AD = Alzheimer’s disease; GAD = generalized anxiety disorder; MMSE = Mini Mental Status Examination; NR = not reported; SD = standard deviation.

TABLE A3. 
Information on anxiety and dementia type across all studies included in the review

Study (First Author, 
Year, Country)

Total 
Participants

Anxiety Disorder 
Being Diagnosed

Prevalence of 
Anxiety Disorder (%)

Dementia Type Dementia 
Severity

Feghali et al.(7)

2020 Lebanon
136a GAD 45.1 AD: 84.6%

Vascular dementia: 5.1%
Frontotemporal Dementia: 1.5%

Parkinson’s Disease: 1.5%
Other: 7.4%

NR

Goyal et al.(10)b 
2017 Norway

101 GAD 27.7 AD: 69.3%
Vascular dementia: 17.8%

Frontotemporal dementia: 2.0%
Mixed: 5.0%

Unspecified: 5.0%
Lewy body dementia: 1.0%

Mild to 
moderate

Shankar et al.(11)b

1999 United 
Kingdom 

24 GAD 41.7 AD: 66.3%
Vascular dementia: 13.3%

Other: 20.5%

NR

Bradford et al.(8)b

2013 USA
41 Any (GAD, Anxiety 

not otherwise specified, 
panic disorder, PTSD)

63.4 NR Mild to 
moderate

Snow et al.(9)b

2012 USA
32 Any (GAD, Anxiety 

not otherwise specified, 
panic disorder, PTSD)

62.5 AD: 62.5%
Lewy body dementia: 3.1%

Dementia not otherwise specified: 25.0%
Vascular dementia: 9.4%

Mild to 
moderate

aThere were 136 patients in the study but only 51 completed the DSM assessment.
bIncluded in the original review publication.
AD = Alzheimer’s disease; GAD = generalized anxiety disorder; NR = not reported; PTSD = post-traumatic stress disorder.
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APPENDIX B. Additional figures

FIGURE B1. Forest plot of the prevalence of generalized anxiety disorder from three included studies

Overall, DL (I2 = 61.0%, p = 0.077)

Feghali et al., 2020

Shankar et al., 1999

Goyal et al., 2017

Author

0.37 (0.24, 0.49)

0.45 (0.31, 0.59)

0.42 (0.22, 0.61)

0.28 (0.19, 0.36)

(95% CI)

Effect

100.00

33.25

23.17

43.58

Weight

%

−.5 0 .5
NOTE: Weights are from random−effects model


