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Abstract

Background: Depression is common in persons with dementia and is often under-
detected and under-treated. It is critical to understand which available tools accu-
rately detect depression in the context of dementia.

Methods: We updated our systematic review completed in 2015. The search
strategy of our original review was replicated in Medline, Embase, and PsycINFO.
Studies describing the use of a tool to identify depression in persons with dementia,
compared to a criterion standard, and reporting diagnostic accuracy outcomes were
included in the review update. Pooled prevalence estimates of major depression and
pooled estimates of diagnostic accuracy outcomes (i.e., sensitivity [SN], specificity
[SP]) for tools were calculated.

Results: Three studies were included of the 8980 returned from the database search
and were added to the prior 20 articles from the 2015 review. The Cornell Scale for
Depression in Dementia (CSDD), Geriatric Depression Scale (GDS)-15 item, Neuro-
psychiatric Inventory-Depression items (NPI-D), and Depression in Old Age Scale
(DIA-S) were evaluated in the three studies. Two new studies were added to
the existing pooled prevalence estimate of major depression (29%, 95% confidence
interval [Cl]=21.6%-36.5%, n = 17) and pooled diagnostic accuracy estimate for
the CSDD at the best cut-off (SN=0.83, 95% Cl=0.74-0.90; SP=0.81, 95%
Cl=0.69-0.89). New pooled diagnostic accuracy estimates were completed for the
CSDD (cut-off 212) (SN =0.61, 95% Cl=0.42-0.77; SP =0.83, 95% Cl =0.76-0.88),
GDS-15 (best cut-off) (SN = 0.65, 95% Cl = 0.40-0.83; SP = 0.72, 95% Cl = 0.55-0.85),
and Montgomery Asberg Depression Rating Scale (MADRS) (best cut-off) (SN = 0.77,
95% Cl =0.67-0.85; SP = 0.68, 95% Cl = 0.60-0.75).

Impact statement: We certify that this work is confirmatory of recent novel clinical research by updating and adding to the following relevant research: “Goodarzi ZS, Mele BS, Roberts DJ,
Holroyd-Leduc J. Depression case finding in individuals with dementia: a systematic review and meta-analysis. Journal of the American Geriatrics Society. 2017 May;65(5):937-48." The present
research adds updated pooled diagnostic accuracy estimates for the Cornell Scale for Depression in Dementia at the best cut-off, 26, and 28. New pooled diagnostic accuracy estimates were
completed for the Cornell Scale for Depression in Dementia at the 212 cut-off, the Geriatric Depression Scale-15 item (best cut-off), and the Montgomery Asberg Depression Rating Scale (best
cut-off) which provides a better understanding of the clinical utility of these tools. Two tools, the Neuropsychiatric Inventory-depression items and Depression in Old Age Scale, not previously
identified as being validated using a criterion standard were identified and showed adequate sensitivity to identify depression in the context of dementia. The Cornell Scale for Depression in
Dementia has the most evidence and highest sensitivity with adequate specificity and, therefore, is supported for use.
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medium, provided the original work is properly cited and is not used for commercial purposes.

© 2024 The Author(s). Health Science Reports published by Wiley Periodicals LLC.

Health Sci. Rep. 2024;7:€70058. wileyonlinelibrary.com/journal/hsr2 1of9

https://doi.org/10.1002/hsr2.70058


http://orcid.org/0000-0002-2216-1791
http://orcid.org/0000-0002-5296-6013
http://orcid.org/0000-0002-8858-4076
www.twitter.com/zahrasgoodarzi
mailto:zahra.goodarzi@albertahealthservices.ca
https://onlinelibrary.wiley.com/journal/23988835
http://creativecommons.org/licenses/by-nc/4.0/

20f9 _Health Science Reports
WILEY P

ATCHISON ET AL.

OpenAccess

practice.

KEYWORDS

1 | INTRODUCTION

Depression commonly occurs in persons with dementia and is often
under-detected.’ A total of 37%-41% of persons with dementia ex-
perience depressive symptoms.? Depression is common across clinical
settings for persons with dementia including long-term care.*
Although depression is a common co-morbidity in persons with
dementia it also appears to increase the risk of dementia in those
without dementia (odds ratio: 2.64 [95% confidence interval, Cl: 2.43,
2.86]) representing a possible risk factor or prodrome for dementia.®

Depression is challenging to detect in persons with dementia,
due to overlapping symptoms between depression, bereavement,
dementia or other behaviors (e.g., apathy).® Severity of cognitive
impairment impacts detection of depression, as communication,
recall, and insight can vary or be impaired.” Use of accurate tools can
facilitate detection by aligning questions with clinical criterion,
involving care-partners, and using consistent questions. Depression
can be insidious, and can present subtly with changes in appetite,
energy, or isolation.® Given the challenges with discerning depressive
symptoms, the use of tools is pivotal to ensure accurate detection
and thus appropriate management. There is a need to identify
accurate and easy to use tools to detect depression in persons with
dementia to improve care for this population.

The original systematic review”® completed on May 27, 2015,
sought to evaluate the diagnostic accuracy of screening tools for
depression in persons with dementia. Twenty studies that evaluated
eight unique depression screening tools were identified. The Cornell
Scale for Depression in Dementia (CSDD), Geriatric Depression Scale
(GDS)-30 item, Hamilton Depression Rating Scale (HDRS), GDS-15 item,
and Montgomery Asberg Depression Rating Scale (MADRS) were the
most commonly studied tools. Criterion standard assessments of
depression were completed based on the Diagnostic and Statistical
Manual of Mental Disorders (DSM) (versions Ill, IlI-R, IV), International
Classification of Diseases (ICD) 10th Revision, Research Diagnostic
Criteria (RDC), or Provisional Diagnostic Criteria for Depression in
Alzheimer's Disease (PDC-dAD). The pooled prevalence estimate for
major depression was calculated (30.3%, 95% Cl =22.1%-38.5%) and
pooled estimates of diagnostic accuracy outcomes were completed at
the best cut-offs for the CSDD (sensitivity [SN]=0.84, 95%
Cl=0.73-0.91; specificity [SP]=0.80, 95% Cl=0.65-0.90), GDS-30

Conclusions: The CSDD continues to have the most evidence for depression case
finding in persons living with dementia. The CSDD and Hamilton Depression Rating
Scale have the highest sensitivities and may be recommended for use over other
common tools like the GDS-15 and MADRS. Newly identified tools like the NPI-D
and DIA-S require further study before they can be recommended for use in

dementia, depression, detection, systematic review

Key points

e We updated our existing systematic review identifying
tools to detect depression in persons with dementia
compared to a criterion standard.

e The Cornell Scale for Depression in Dementia continues
to have the most evidence and adequate sensitivity and
specificity for use in identifying depression in the context
of dementia.

o Two tools, the NPI-D and DIA-S, not previously identi-
fied in the original systematic review were identified and
had adequate sensitivity in detecting depression in the
context of depression.

e It is critical for clinicians to understand which tools
accurately detect depression in the context of dementia
so that depression can be diagnosed, treatment can be
initiated, and care can be improved for persons canwith

dementia.

(SN=0.62, 95% Cl=0.45-0.76; SP=0.81, 95% Cl=0.75-0.85), and
HDRS (SN = 0.86, 95% Cl = 0.63-0.96; SP =0.84, 95% Cl = 0.76-0.90).”

This review was updated to ensure we had the best possible
evidence to inform clinical implementation and clinical practice
guidelines as well as ensure the best evidence is available for accu-
rate identifications of patients with depression in the setting of
dementia as compared to a criterion standard.”

2 | METHODS

The search strategy, inclusion criteria, data extraction, and review
procedures detailed in the original review publication were replicated
for the review update.” The original review search strategy using four
search concepts (dementia, depression, older adult, diagnostic accu-
racy) was used to search MEDLINE, Embase, and PsycINFO on June
15, 2023. Two independent reviewers screened eligible studies,
completed risk of bias assessments, and extracted data from included
studies.
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The active machine learning feature in Covidence®® was used to
display the most relevant articles at the level of title/abstract review.
Articles that described the diagnostic accuracy of a tool to identify
index cases of depression in persons with dementia were included at
the level of title/abstract review. Diagnostic accuracy studies com-
paring depression tools with a criterion standard (e.g., Diagnostic and
Statistical Manual of Mental Disorders) in outpatients with dementia
were included at the level of full text review.

Risk of bias for included studies was assessed using the Quality
Assessment for Diagnostic Accuracy Studies-2 (QUADAS-2) tool.** The
following data were extracted from included studies: participant char-
acteristics, setting characteristics, depression prevalence and assess-
ment information, depression tool characteristics, criterion standard
characteristics, and diagnostic accuracy outcomes (sensitivity, speci-
ficity, likelihood ratios).

The methods for deriving the pooled prevalence and diagnostic
accuracy outcomes described in the original review publication were
replicated to update existing diagnostic accuracy estimates and new
estimates with four or more studies.”*2"** Analyzes were done across
the individual studies best reported cut-off, meaning the cut-off re-
ported by each article with the highest sensitivity and specificity.
Where able we also did analyzes comparing sensitivity and specificity at
the same cut-off. Diagnostic accuracy estimates were completed for
comparisons when there were three or more studies. To replicate the
modeling completed in the original review, we estimated pooled
prevalence using a Mantel-Haenszel weighted DerSimonian and Laird
model with the midas command in Stata.??'®> Meta-analyzes of diag-
nostic accuracy outcomes were estimated using a bivariate random-
effects model.?>¢ Forest plots were produced to graphically display
the diagnostic accuracy results. Between study heterogeneity was
assessed using the I? statistic and p-value of Cochran's Q-statistic® for
pooled prevalence. The metadta command in Stata, using a bivariate
random-effects model, was used to estimate pooled diagnostic accu-
racy outcomes with three studies.’® In pooled diagnostic accuracy es-
timates with three studies, the I? statistic” was used to assess between
study heterogeneity. All analyzes were completed using Stata version
17.0.28 This study is reported as per the PRISMA-DTA statement.'?

Ethical approval was not required due to the nature of the study.

3 | RESULTS

A total of 8980 studies were retrieved from the databases searched. A
total of 374 articles of the 6780 screened at the level of title/abstract
were reviewed in full text. Three articles met the review inclusion
criteria (Figure S1). Agreement between reviewers was 95.6% at the

level of title/abstract review and 93.3% at the level of full text review.

3.1 | New studies added to review

Four depression screening tools, the CSDD, GDS-15, Neuro-
psychiatric Inventory-Depression items (NPI-D), and Depression in

Open Access

Old Age Sale (DIA-S) were identified in the three newly identified
studies. One study recruited 46 participants with dementia from
outpatient clinics (median age: 66.5, 73.9% female, mean Mini Mental
Status Exam [MMSE] score of 17.6, 69.6% Alzheimer's disease) and
looked only at the CSDD.?° The second study evaluated the CSDD,
GDS-15, and NPI-D in a sample of 136 participants (mean age: 76.7,
66.9% female, mean MMSE score of 11.5, 66.2% Alzheimer's disease)
with dementia recruited from outpatient clinics.?* The third study
evaluated the GDS-15 and DIA-S but did not describe the char-
acteristics of the 148 participants from the dementia sub-group of
the study sample®? (Table 1 and Table S1). All studies used the DSM
as the criterion standard to assess for major depression. The preva-
lence of major depression in the two reporting study samples was
21.7%%° and 18.4%.*

The diagnostic accuracy outcomes for the CSDD from the two

reporting studies?®2*

were added to existing pooled estimates.
Diagnostic accuracy outcomes for the GDS-15 could not be pooled
with existing review evidence because not all study participants
completed the GDS-15 assessment (n = 104/136)?! and the preva-
lence of depression was not reported for the dementia sub-group of
the study sample.?? Reviewers were unable to back-calculate the true
positive, true negative, false positive, and false negative values from
the sensitivity, specificity, and prevalence reported.

The NPI and DIA-S for depression screening in dementia were
not identified in the original review.

Neuropsychiatric Inventory: The NPl is a caregiver-rated tool that
rates thefrequency, severity, and distress of 10 behavioral areas.?® At
a cut-off of 20, the NPI had an SN of 0.88, SP of 0.68, and area under
the curve (AUC) of 0.81 (Table 1).

Depression in Old Age Scale: The DIA-S is a self-rated depression
screening tool developed for use with clinical older adult popula-
tions.2® At a cut-off of 23, the DIA-S had an SN of 0.86, SP of 0.63,
and AUC of 0.83.

3.2 | Risk of bias

The three included studies had a low risk of bias related to the
applicability of the study to the review question (Table S2). Bias
resulted from not enrolling a consecutive or random sample of par-

ticipants,2?2 lack of blinding of the index test rater to the criterion

21,22

standard results, not pre-specifying a threshold cut-off,2°~22 lack

of blinding for the criterion standard rater to the index test

21,22

results, and not specifying the time between administering the

index and criterion standard tests.?%:22

3.3 | Pooled depression prevalence estimate

The pooled depression prevalence estimate was completed with

15 studies with unique study populations from the original review

20,21

and the two newly identified studies reporting prevalence esti-

mates from the review update. The pooled prevalence for depression
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was found to be 29% ([n = 17], 95% Cl = 21.6%-36.5%, I = 96.7%,
p <0.001).

3.4 | Pooled diagnostic accuracy estimates

The results of the updated and newly completed pooled diagnostic
accuracy estimates for the CSDD, GDS-15, and MADRS are displayed
in Table 2.

Cornell Scale for Depression in Dementia: Two of the new studies?%?*
were added to the existing pooled estimate for the CSDD best reported
cut-off ([n=12] SN=0.83 [95% Cl=0.74-0.90, I>=71.71%, p < 0.001];
SP=0.81 [95% Cl =0.69-0.89, I? = 91.14%, p < 0.001]; AUC = 0.89 [95%
Cl =0.86-0.92]) (Figure 1). Updates to the existing pooled estimates for

—Wl LEY—@

the CSDD at cut-offs of 26 ([n = 52*"27] SN = 0.90 [95% Cl = 0.82-0.95,
I>=0.00, p=0.89]; SP=0.74 [95% Cl=0.50-0.89, I>=93.17, p < 0.001])
and 28 ([n= 5?0227 SN =0.79 [95% Cl =0.69-0.87, I*>=0%, p = 0.44];
SP=0.81[95% Cl = 0.60-0.93, 1> = 89.12, p < 0.001]) were completed. A
new pooled estimate was completed for the CSDD at the 212 cut-off
([n=4%%"2] SN=0.61 [95% Cl=042-0.77, I*=66.10%, p=0.03];
SP=0.83 [95% Cl =0.76-0.88, I> = 50.83%, p = 0.11]).

Geriatric Depression Scale: Three studies®°~32 identified in the

Health Science Reports

Open Access

original review were pooled in an estimate for the GDS-15 best cut-
off (SN=0.65 [95% Cl=0.40-0.83, [>=58.47%]; SP=0.72 [95%
Cl=0.55-0.85, I>=52.54%]). Three studies®**?>?® identified in the
original review were pooled in an estimate for the MADRS best cut-
off (SN=0.77 [95% Cl=0.67-0.85, 1°=0%]; SP=0.68 [95%
Cl=0.60-0.75, I = 0%)).

TABLE 2 Meta-analysis findings for updated and new comparisons completed for the CSDD, GDS-15, and MADRS.

Tool, cut-off Study ID? (first author, year) Total sample size (n) Total depression (n) Sensitivity Specificity

CSDD, Best reported (n = 12)
da Gloria Portugal et al., 2011 71 51 0.80 0.65
Huynh et al., 2022 46 10 0.70 0.92
Jeon et al, 2014 46 13 0.69 0.58
Knapskog et al., 2011 55 13 0.92 0.52
Korner et al., 2006 51 38 0.95 0.92
Leontjevas et al., 2012 101 18 0.94 0.49
Lim et al,, 2012 121 59 0.87 0.98
Maixner et al., 1995 115 23 0.65 0.85
Mougias et al., 2017 136 25 0.88 0.79
Porta-Etessam et al., 2011 1239 67 0.57 0.83
Vida et al.,, 1993 34 10 0.90 0.75
Wongpakaran et al., 2013 35 13 0.92 0.95

Pooled estimate: Sensitivity = 0.83 (95% Cl = 0.74-0.90, I> = 71.71%, p < 0.001), Specificity = 0.81 (95% Cl = 0.69-0.89, I* = 91.14%, p < 0.001)

CSDD, 26 (n = 5)

Knapskog et al., 2011 55
Leontjevas et al., 2012 101
Lim et al.,, 2012 121
Mougias et al., 2017 136
Vida et al.,, 1993 34

13 0.85 0.59
18 1.00 0.43
59 0.91 0.96
25 0.88 0.79
10 0.90 0.67

Pooled estimate: Sensitivity = 0.90 (95% Cl = 0.82-0.95, I?=0%, p = 0.89), Specificity = 0.74 (95% Cl = 0.50-0.89, ?=93.17%, p <0.001)

CSDD, 28 (n = 5)

Huynh et al., 2022 46
Knapskog et al., 2011 55
Leontjevas et al., 2012 101
Lim et al., 2012 121
Vida et al.,, 1993 34

10 0.90 0.69
13 0.62 0.74
18 0.83 0.58
59 0.82 1.00
10 0.80 0.83

(Continues)
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TABLE 2 (Continued)

Tool, cut-off Study ID? (first author, year)

Total sample size (n)

Total depression (n) Sensitivity Specificity

Pooled estimate: Sensitivity = 0.79 (95% Cl = 0.69-0.87, I?> = 0%, p = 0.44), Specificity = 0.81 (95% Cl = 0.60-0.93, I?> = 89.12%, p < 0.001)

CSDD, 212 (n = 4)
da Gloria Portugal et al., 2011 71

Huynh et al., 2022 46
Porta-Etessam et al., 2011 1239
Vida et al., 1993 34

51 0.78 0.69
10 0.70 0.89
67 0.56 0.83
10 0.40 0.96

Pooled estimate: Sensitivity = 0.61 (95% Cl = 0.42-0.77, I? = 66.10%, p = 0.03), Specificity = 0.83 (95% Cl =0.76-0.88, I* = 50.83%, p = 0.11)

GDS-15, Best reported (n = 3)

Burke et al,, 1991 72
Korner et al., 2006 47
Li et al., 2015 45

10 0.60 0.63
36 0.81 0.73
13 0.38 0.88

Pooled estimate: Sensitivity = 0.65 (95% Cl = 0.40-0.83, I? = 58.47%), Specificity = 0.72 (95% Cl = 0.55-0.85, I = 52.54%)

MADRS, Best reported (n = 3)
da Gloria Portugal et al., 2011 71

Knapskog et al., 2011 55

Leontjevas et al., 2012 101

51 0.75 0.75
13 0.85 0.67
18 0.78 0.66

Pooled estimate: Sensitivity = 0.77 (95% Cl = 0.67-0.85, I? = 0%), Specificity = 0.68 (95% Cl =0.60-0.75, I?> = 0%)

Abbreviations: Cl, confidence interval; CSDD, Cornell Scale for Depression in Dementia; GDS, Geriatric Depression Scale-15 item; MADRS, Montgomery

Asberg Depression Rating Scale; n, number of participants.

2Complete references available for each study available in Supporting Information Material.

4 | DISCUSSION

The pooled diagnostic accuracy estimates for the CSDD were up-
dated from the original review publication to include data from two
newly identified studies and pooled diagnostic accuracy estimates for
the CSDD at a new cut-off was added. Pooled estimates for the GDS-
15 and MADRS were not completed in the original review because
three studies were considered inadequate to complete comparisons
with meta-analytic methods available in Stata at that time. The new
Stata command, metadta, fits different models based on the number
of studies thus enabling further comparisons.>®

The CSDD was created to assess major depression in persons
with dementia and includes both patient and informant interview
components.>* Of the estimates pooled for specific cut-offs for the
CSDD, the updated pooled estimate at the 26 had the highest sen-
sitivity of the cut-off specific pooled estimates (SN=0.90) and
maintained the lowest specificity (SP = 0.74) with no significant het-
erogeneity. Given this, the cut-off of 26 would be considered best for
clinical practice with a high sensitivity indicating a low risk of false
negatives.

The CSDD cut-off of 212 had the highest specificity (SP =0.83)
for CSDD cut-off specific pooled estimates compared previously to a
cut-off of 28. The GDS-15 (SN = 0.65) and MADRS (SN =0.77) both
had lower sensitivities compared to the CSDD (SN = 0.83) at the best

cut-off. In the setting of case finding, depression tools with a higher
sensitivity may be favored.

In updated CSDD estimates, heterogeneity was not identified for
cut-off specific sensitivity estimates at 26 and 28. Significant het-
erogeneity was identified in the new pooled sensitivity estimate for
the 212 cut-off. A moderate degree of heterogeneity was identified
in both the pooled sensitivity and specificity estimates for the GDS-
15 at the best cut-off, while the analysis failed to identify hetero-
geneity in the pooled sensitivity and specificity estimates for the
MADRS at the best cut-off. There was insufficient evidence to
complete cut-off specific analyzes for the GDS-15 and MADRS.
Heterogeneity in pooled diagnostic accuracy estimates of best cut-
offs could likely be attributed to the use of different cut-offs in the
comparison. Differences in the study populations including dementia
type and severity could not readily be explored due to a lack of
reporting on participant characteristics in studies.

Two new tools, the NPI-depression items and DIA-S, were
identified in the review update. Both the NPI-depression items (cut-
off 20, SN =0.88) and DIA-S (cut-off 23, SN =0.86) had reasonable
sensitivities for identifying depression in persons with dementia. The
NPI may be used to assess solely depression in persons with
dementia or assess depression as part of global neuropsychiatric
symptom assessments.2> The DIA-S is intended for use across

healthcare settings and is easy to use and interpret.®®
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FIGURE 1 Forest plots of the pooled sensitivity and specificity for the CSDD at the best cut-off (n=12).

A lack of reporting of depression prevalence for study samples in

two newly identified articles???

prohibited the inclusion of the
GDS-15 findings in pooled diagnostic accuracy estimates. It is pos-
sible that relevant publications may have been missed in the review
update despite the use of the comprehensive search strategy detailed
in the original review publication.

The CSDD was designed specifically for depression in persons with
dementia. At the cut-off of 26 there is a high sensitivity with no dis-
cernable heterogeneity across five studies, indicating that this tool is
ideal for use to detect depressive symptoms for persons with dementia.
The CSDD tool uses an interview with the person with dementia and
their care-partner; it is likely this combination plus the tools focus on
the components of criterion for depression leads to high accuracy. The
current Canadian guidelines for behaviors and psychological symptoms

in persons with dementia recommend the use of this tool.”

5 | CONCLUSION

The review update identified three new studies comparing four
depression tools to a criterion standard in persons with dementia.

Two more tools, the NPI and DIA-S were evaluated and had adequate

sensitivity for depression case finding in dementia. Diagnostic accu-
racy analyzes were updated to include the newly identified evidence
and additional analyzes were completed for the GDS-15 and MADRS
using meta-analytic methods not previously available. The CSDD has
a high sensitivity and adequate specificity for depression case finding
in persons with dementia and continues to have the most evidence.
Recent guidelines’ have been made to reflect these findings rec-

ommending the use of the CSDD.
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