. eprints@whiterose.ac.uk
Whlte Rose https://eprints.whiterose.ac.uk

N
(@) Rresearch onii
N’ esearc niine Universities of Leeds, Sheffield and York

Deposited via The University of York.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/id/eprint/215909/

Version: Published Version

Article:

(2024) Depression prevalence of the Geriatric Depression Scale-15 was compared to
Structured Clinical Interview for DSM using individual participant data meta-analysis.
Scientific reports. 17430. ISSN: 2045-2322

https://doi.org/10.1038/s41598-024-68496-3

Reuse

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs
(CC BY-NC-ND) licence. This licence only allows you to download this work and share it with others as long
as you credit the authors, but you can’'t change the article in any way or use it commercially. More
information and the full terms of the licence here: https://creativecommons.org/licenses/

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

ﬁ <&, | University of

UNIVERSITY OF LEEDS & Sheffleld



mailto:eprints@whiterose.ac.uk
https://doi.org/10.1038/s41598-024-68496-3
https://eprints.whiterose.ac.uk/id/eprint/215909/
https://eprints.whiterose.ac.uk/

www.nature.com/scientificreports

scientific reports

OPEN

W) Check for updates

Depression prevalence

of the Geriatric Depression Scale-15
was compared to Structured
Clinical Interview for DSM using
individual participant data
meta-analysis

Marc Parsons'?, Lu Qiu3, Brooke Levis?, Suigiong Fan?, Ying Sun3, Lara S. N. Amiri3,
Daphna Harel®, Sarah Markham?®, Simone N. Vigod®, Roy C. Ziegelstein?, Yin Wu3%,

Jill T. Boruff®, Pim Cuijpers??, Simon Gilbody'?, Scott B. Patten!%!3% Andrea Benedettil%15,
Brett D. Thombs®%3:81516,17: & the DEPRESsion Screening Data (DEPRESSD) GDS Group®

Depression questionnaire cutoffs are calibrated for screening accuracy and not to assess prevalence,
but the Geriatric Depression Scale (GDS-15) is often used to estimate diagnostic prevalence among
older adults, most commonly with scores of = 5. We conducted an individual participant data meta-
analysis to compare depression prevalence based on GDS-15 =5 to Structured Clinical Interview

for Diagnostic and Statistical Manual (SCID) diagnoses and assessed whether an alternative cutoff
could be more accurate. We used generalized linear mixed models to estimate prevalence. Data

from 14 studies (3602 participants, 434 SCID major depression) were included. Pooled GDS-15=25
prevalence was 34.2% (95% confidence interval [CI] 27.5-41.6%), and pooled SCID prevalence was
14.8% (95% Cl 10.0-21.5%; difference of 17.6%, 95% Cl 11.6-23.6%). GDS-15 = 8 provided the closest
estimate to SCID with mean difference of - 0.3% (95% prediction interval - 17.0-16.5%). Prevalence
estimate differences were not associated with study or participant characteristics. In sum, GDS-

15 = 5 substantially overestimated depression prevalence. A cutoff of =8 was accurate overall, but
heterogeneity was too high for implementation in practice. Validated diagnostic interviews should be
used to estimate major depression prevalence among older adults.
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Objectives

Accurate estimates of depression prevalence are important to understand disease burden, interpret research on
etiology, and use healthcare resources efficiently’. In mental health research, validated diagnostic interviews are
required to determine whether a disorder is present, including major depression?. These interviews, however,
are regarded as costly to administer, particularly in large studies, due to the time and trained personnel required.
Because of this, self-reported screening tools are often used in research instead of diagnostic interviews, and the
percentage of study participants who score above a cutoft threshold is sometimes described as the prevalence
of depression®*. Score cutoffs, however, are typically set for screening and, thus, to cast a wide net to identify
people who may have depression. These cutoffs are not intended to be used to classify diagnostic status, and they
typically overestimate prevalence of disorders, sometimes substantially*~’.

In older adults, accurately diagnosing depression can be challenging because of the high prevalence of medi-
cal comorbidities whose symptoms overlap with those of a depressive disorder. Moreover, as individuals age,
polypharmacy and medication adverse reactions become more common and may overlap with symptoms of
depression. The Geriatric Depression Scale (GDS) is used as a screening tool to identify possible depression in
older adults, including those with a medical illness or with mild to moderate cognitive impairment®. To avoid
overlap with symptoms of physical illness, the GDS does not include somatic symptoms, such as insomnia, loss
of appetite, or fatigue; this may, though, remove key features of depressive disorders that could be evaluated in
a diagnostic interview to assess origin. The GDS included 30-item and 15-item versions, as well as briefer 10-,
5- and 4-item versions’'!. For the GDS-30, cutoffs of > 11 for at least mild depression and > 21 for moderate to
severe depression have been recommended'*". For the GDS-15, cutoffs of > 5 for at least mild depression and > 10
for moderate to severe depression are used'>"? for the purpose of screening.

The GDS is often used to estimate prevalence. We reviewed recent studies indexed in PubMed (2020-2022)
and identified 35 studies that reported one or more estimates of “prevalence” of depression based on a version of
the GDS. There were 27 estimates from 25 studies based on the GDS-15, 12 estimates from 10 studies based on
the GDS-30, and no estimates based on other GDS versions. For the GDS-15, reported cutoffs used to estimate
prevalence ranged from 5 to 12 with the most common being >5 (11 studies; 44%) and > 6 (6 studies; 24%). See
eMethodsl and eTablel.

No studies have compared prevalence estimates based on GDS score cutoffs and validated diagnostic inter-
views. Three previous studies have used an individual participant data meta-analysis (IPDMA) approach to
compare prevalence based on other depression screening tool cutoffs with prevalence based on a validated
diagnostic interview. One found that prevalence based on the Patient Health Questionnaire-9 (PHQ-9) and its
standard cutoff of > 10 exceeded prevalence based on the Structured Clinical Interview for the DSM (SCID) by
a mean of 11.9% among 9,242 participants from 44 primary studies®. Among perinatal women (29 studies, 7,315
participants), cutoffs of 210 (22.2%) and>13 (11.5%) on the Edinburgh Postnatal Depression Scale (EPDS)
overestimated prevalence compared to the SCID (9.0%)°. Pooled prevalence using the Hospital Anxiety and
Depression Scale — depression subscale (HADS-D; 41 studies, 6,005 participants), was 24.5% for HADS-D > 8
and 10.7% for HADS-D > 11 compared to 11.6% for SCID major depression’. In all three IPDMAs, alternative
cutoffs were evaluated to attempt to match SCID-based prevalence. However, prediction intervals, which were
used to estimate the expected difference between cutoft-based prevalence and SCID-based prevalence in a new
study, were —13.6 to 14.5% for PHQ > 14°, — 13.7 to 12.3% for EPDS > 14°, and — 21.1 to 19.5% for the HADS-D’,
all too imprecise to be useful in the interpretation of individual study results.

The objectives of the present study were to use an IPDMA approach to: (1) compare GDS-15 25 prevalence
to major depression prevalence based on the most commonly used semi-structured diagnostic interview, the
SCID;'"* and (2) use a prevalence matching approach>" to determine whether any cutoff threshold on the GDS-15
matches SCID major depression prevalence closely and with sufficiently low heterogeneity to be able to estimate
major depression prevalence in individual studies. We did not attempt to estimate prevalence with the GDS-30
due to the small number of studies with required data in our dataset.

Methods

This study used a subset of data collected for an IPDMA of the diagnostic accuracy of the GDS for screening
to detect major depression in older adults. Detailed methods of this IPDMA were registered in PROSPERO
(CRD42018104329), and a protocol was published'®. The PROSPERO registration was updated to include the
analyses described in the present protocol as an addendum.

Study selection criteria

In the main IPDMA, datasets from studies in any language were eligible for inclusion if (1) they included GDS
scores for any version of the GDS; (2) they included diagnostic classifications for current Major Depressive Epi-
sode (MDE) or Major Depressive Disorder (MDD) based on Diagnostic and Statistical Manual or International
Classification of Diseases criteria, using a validated semi-structured or fully structured interview; (3) the GDS
and diagnostic interview were administered within two weeks of each other, since diagnostic criteria for major
depression are for symptoms experienced in the last two weeks; and (4) participants were not recruited from
psychiatric settings or because they were identified as having symptoms of depression, since screening is done
to identify unrecognized cases. Datasets where not all participants were eligible were included if primary data
allowed for the selection of eligible participants.

For the present analysis, we only included studies with GDS-15 scores or individual item scores that we could
use to calculate GDS-15 total scores. We also only included primary studies that classified major depression
using the SCID. The SCID is a semi-structured diagnostic interview designed to be conducted by an experienced
clinician; it requires professional judgment and allows rephrasing questions and probes to follow up responses.
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We did not include other semi-structured interviews because they are not commonly used in screening accu-
racy studies. We did not include studies that evaluated major depression with fully structured interviews. Fully
structured interviews are entirely scripted so that they can be administered by a trained lay interviewer. They are
intended to increase standardization, but this may come at the cost of reduced validity'’-%*’, and several studies
have shown that they perform differently than clinician-administered semi-structured interviews?'~*. Interrater
reliability for diagnosing major depression by independent raters with the SCID has been shown to be moderate
to high (kappa:0.66 to 0.93)*%,

Internationally, major guidelines on depression screening from the UK National Institute for Health and Care
Excellence,?”?® the United States Preventive Services Task Force?’, and the Canadian Task Force on Preventive
Health Care® all address screening for major depression, but do not consider screening for less severe mood
indications (e.g., dysthymic disorder or minor depression), for which treatment options and efficacy are much
less well delineated. Thus, we similarly compare prevalence estimates based on GDS-15 scores to major depres-
sion prevalence.

Data sources, search strategy and study selection

A health sciences librarian searched Medline, Medline In-Process & Other Non-Indexed Citations (Ovid), Psy-
cINFO (Ovid), and Web of Science from inception to July 16, 2018, using a peer-reviewed search strategy’!
(see supplementary material eMethods 2). We also reviewed reference lists of relevant reviews and queried
contributing authors about non-published studies. Search results were uploaded into RefWorks (RefWorks-COS,
Bethesda, MD, USA). After de-duplication, unique citations were uploaded into DistillerSR (Evidence Partners,
Ottawa, Canada) for screening.

Two investigators independently reviewed studies by title and abstract for eligibility. If either investigator
deemed a study to be potentially eligible, a full-text review was done by both investigators independently. Any
disagreements were resolved by consensus and consulting a third investigator when necessary. For languages
other than those in which team members were fluent, translators were consulted.

Data contribution and synthesis
Authors of eligible datasets were invited to contribute de-identified primary data, including GDS scores and
major depression classification statuses. We emailed corresponding authors of eligible primary studies at least
three times, as necessary, with at least two weeks between each email. If we did not receive a response, we emailed
co-authors and attempted to contact corresponding authors by phone.

Before integrating individual datasets into our synthesized dataset, we compared published participant char-
acteristics and diagnostic accuracy results with results from raw datasets and resolved any discrepancies in
consultation with the original investigators.

Data analysis
Comparison of GDS-15 2 5 prevalence and SCID major depression prevalence
First, for each primary study, we estimated four values: (1) the percentage of participants who scored > 5 on the
GDS-15; (2) the percentage of participants classified as having major depression based on the SCID; (3) the differ-
ence of these percentages, and (4) the ratio of these percentages. Then, across all studies, we pooled prevalence for
GDS-1525, prevalence of major depression based on the SCID, and the difference in prevalence from each study.
To estimate pooled prevalence values, we fit generalized linear mixed-effects models with a logit link func-
tion using the glmer function in R*2. All analyses were conducted in R (version 4.2.1) using RStudio (version
2022.07.2)%***, We fit fifteen models for the indicator of having a GDS score greater than or equal to each GDS
cutoff (one model for each possible cutoff of 1 to 15). We fit another model for the indicator of classification with
SCID major depression. We also fit linear mixed-effects models using the Imer function in R to estimate pooled
prevalence differences®. The outcome for each cutoff was the participant-level difference in binary outcomes that
reflected scoring at or above each GDS cutoff and major depression classification using the SCID. To account
for between-subject correlation within the same primary study, we included random intercepts. As an estimate
of heterogeneity, we calculated 12, estimating between-study variance, and I?, estimating the proportion of vari-
ability due to heterogeneity. T can range from 0 (no heterogeneity) to 1 (extreme heterogeneity) and I from 0
to 100%. To describe the range of expected prevalence differences if a new study were included in our analysis,
we estimated a 95% prediction interval for the difference.

Prevalence matching

To identify which GDS-15 cutoff best matched SCID-based prevalence, we estimated the pooled differences in
prevalence for each possible GDS-15 cutoff compared to the SCID. The GDS-15 cutoft with the smallest pooled
difference was identified as the “prevalence-match cutoff” Then, for each included study, in addition to the
already estimated difference in prevalence based on the cutoff versus SCID major depression, we also estimated
the ratio of prevalence based on the prevalence-match cutoff to that of the SCID. We produced a scatter plot of
study-level differences by sample size.

In a sensitivity analysis, we fit a meta-regression generalised linear mixed model using the ImerTest package**
to assess whether differences in prevalence for the prevalence-matched cutoff and SCID were associated with
study (country human development index category, recruitment setting category, and sample size) or participant
(age, sex,) characteristics. We excluded participants if they were missing data on any characteristic. In a second
sensitivity analysis, we compared GDS-15 > 5 and SCID prevalence from eligible published studies that did not
provide individual participant data. See eMethods 3.
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Results

Search results and inclusion of primary study datasets

For the main IPDMA, of the 9,318 unique titles and abstracts identified from the search, 8,914 were excluded
after title and abstract review and 317 after full-text review. The 87 remaining articles comprised data from 75
unique samples, of which 21 (28%) contributed individual participant data. Authors of included studies also

contributed data from two unpublished studies, resulting in a total of 23 datasets.

For the present study analyses, we excluded nine studies that classified major depression using a diagnostic
interview other than the SCID. In total, our analyses included 3,062 participants (434 major depression cases;
prevalence 14.8%) from 14 primary studies (see Fig. 1). Table 1 shows characteristics of each included study. Of

the 14 included studies, two included GDS-30 data.

9318 Unique titles/abstracts
identified and
screened for potential

eligibility

A

404  Fulltext articles
reviewed for

={ 891

4 Titles/abstracts excluded

S 317  Articles excluded:
* No original data (19)
* No GDS (13)
« No major depression (80)
» No validated interview to assess major depression
(104)
» >2 weeks between GDS and diagnostic interview (61)
+ Sample selected for known distress, mental health
diagnosis, or psychiatric setting (38)
» Unknown Eligibility (2)
v
87 Articles meeting
eligibility criteria
12 Articles excluded:
* Duplicate patient sample
A 4
75 Unique studies
meeting eligibility
Kebsig baebiony 63  Aticles excluded:
R « Provided data but did not classify major depression
y using the SCID (9)
« Did classify major depression using the SCID but did
not provide primary data (26)
« Did not provide primary data and did not classify major
depression using the SCID (28)
A
12 Eligible GDS studies 2 Unpublished studies or articles did not come up in the
contributed primary search (provided by authors of published eligible studies)
data
14 GDS datasets with
primary data
v
14 GDS studies included in
the present study

Figure 1. Flow diagram of the study selection process. GDS, Geriatric Depression Scale; IPDMA, individual
participant data meta-analysis; SCID, Structured Clinical Interview for DSM.
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% %
difference: | Ratio: difference: | Ratio:
GDS-1525 | GDS-1525 GDS-1528 | GDS-15>8
- SCID / SCID - SCID / SCID
N (%) major | Mean age N (%) major major N (%) major major
Author, year | Country | Population | N total | depression | (years) % female | GDS-15>5 | depression | depression | GDS-15>8 | depression | depression
Allgaier, Nursing
201g3 ? Germany | home resi- 92 13 (14.1%) 84.5 73.9% 43 (46.7%) 32.6% 33 19 (20.7%) 6.5% 1.5
dents
Chagas Parkinson
2015 > Brazil disease 84 19 (22.6%) 59.4 46.4% 46 (54.8%) 32.1% 24 23 (27.4%) 4.8% 12
outpatients
Dokuzlar. Geriatric
so1s | Turkey department | 435 106 (24.4%) | 72.9 63.9% 108 (24.8%) | 0.5% 1.0 58 (13.3%) | —-11.0% 0.5
outpatients
Outpatients
Dorow, 2018 | Germany | in primary 1183 51 (4.3%) 80.5 62.8% 264 (22.3%) | 18.0% 52 90 (7.6%) 3.3% 1.8
care
Michopou- Elderly
los 2011)0 Greece medical 190 27 (14.2%) 73.7 46.8% 80 (42.1%) 27.9% 3.0 44 (23.2%) 8.9% 1.6
> inpatients
Mougias, Patients with
Greece . 94 20 (21.3%) 77.3 72.3% 40 (42.6%) 21.3% 2.0 26 (27.7%) 6.4% 1.3
2017 dementia
Outpatients
Prisnie, 2016 | Canada in stroke 110 11 (10.0%) 60.0 54.5% 32(29.1%) 19.1% 29 15 (13.6%) 3.6% 1.4
clinic
Quinn, UK Stroke 41 4(9.8%) 702 33.3% 13 (31.7%) | 22.0% 32 7 (17.1%) 7.3% 1.8
Unpublished patients i ’ ) : ! i ’ ’ ’
Saracino, Outpatients o o N o o Y
2017 USA with cancer 163 5(3.1%) 76.9 51.9% 23 (14.1%) 11.0% 4.6 3(1.8%) 1.2% 0.6
Geriatric
Soysal, 2016 | Turkey . 186 53 (28.5%) 74.1 60.8% 44 (23.7%) | -4.8% 0.8 25 (13.4%) —-15.1% 0.5
outpatients
Outpatients
and nurs-
Taycan, 2009 | Turkey ing home 102 44 (43.1%) 78.3 63.7% 65 (63.7%) 20.6% 1.5 33 (32.4%) -10.8% 0.7
patients with
dementia
Patients in
Volz, 2016 Germany | stroke reha- | 88 14 (15.9%) | 66.4 45.5% 27 (30.7%) 14.8% 1.9 15 (17.0%) 1.1% 1.1
bilitation
Residential
yats"n’ USA carefassisted | ¢, 4(6.7%) 83.2 73.3% 21(35.0%) | 28.3% 5.2 6 (10.0%) 3.3% 1.5
009 living resi-
dents
Williams, Patients with N o o o o < q0
2012 USA Parkinsons 234 63 (26.9%) 66.3 33.3% 83 (35.5%) 8.5% 1.3 47 (20.1%) 6.8% 0.7

Table 1. Characteristics of included studies. Abbreviations: EPDS, Edinburgh Postnatal Depression Scale;
GDS, Geriatric Depression Scale; SCID, Structured Clinical Interview for DSM.

Among the 54 studies that did not contribute individual participant data, 26 used the SCID, but only 5
studies published major depression prevalence based on the SCID and data on participants above one or more
GDS-15 cutoffs.

Comparison of GDS-15 =5 prevalence and SCID major depression prevalence

In each of the 14 included studies, the percentage of participants with GDS-1525 ranged from 14.1 to 63.7%,
with a pooled prevalence of 34.2% (95% confidence interval [CI]: 27.5-41.6%; t% 0.321; I 92.5). The percentage
of participants with SCID major depression ranged from 3.1 to 43.1%, with a pooled prevalence of 14.8% (95%
CI: 10.0-21.5%; T 0.663; 1%: 92.6).

Differences in prevalence (GDS-15 2 5 minus SCID) ranged from —4.8 to 32.6%. The pooled difference was
17.6% (95% CI: 11.6-23.6%; 1% 0.012; I*: 96.2). The ratio of GDS-15>5 prevalence to SCID-based prevalence
ranged from 0.8 to 5.2 times (mean: 2.7; median: 2.7). The mean ratio was 4.6 times for the 4 studies with SCID-
based prevalence < 10% (mean difference: 19.8%), 2.8 times for the 4 studies with SCID-based prevalence between
10 and 20% (mean difference: 23.6%), and 1.5 times for the 6 studies with SCID-based prevalence of >20% (mean
difference: 13.0%). See eTable 2 for estimates of the proportion of participants at or above each GDS-15 cutoff
and differences between these proportions and SCID major depression with 95% prediction intervals for both.

Prevalence matching

Of all possible GDS-15 cutoffs, GDS-15 = 8 produced the pooled prevalence estimate that most closely matched
SCID major depression prevalence (difference =-0.3%, 95% CI: —4.5 to 3.9%; t% 0.005; I%: 92.3; Fig. 2). GDS-
1527 produced a pooled prevalence of 19.6% (pooled difference [95% CI]: 3.5% [—0.1%, 7.9%]), and GDS-15>9
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Figure 2. Prevalence estimates with 95% CIs based on a GDS-15 score at or above cutoff value of 1 to 15. CI,
confidence interval; GDS, Geriatric Depression Scale; SCID, Structured Clinical Interview for DSM.

produced a pooled prevalence of 12.3% (pooled difference [95% CI]: —3.5% [-7.8 to 0.8%]). However, across the
14 individual studies, differences between GDS-152 8 prevalence and SCID-based prevalence ranged from —15.1
to 8.9% (pooled difference [95% CI]: —0.3% [—4.5 to 3.9]). See Fig. 3. Specifically, 12 of the 14 studies (85.7%)
had GDS-15 28 prevalence estimates that were<0.75 times or>1.25 times the actual SCID-based prevalence
(Table 1). The 95% prediction interval for the difference between GDS-15> 8 and SCID-based prevalence was
—17.0 to 16.5%.

Sensitivity analyses
In sensitivity analyses (N =3,057), no study or participant characteristics were significantly associated with dif-
ferences in prevalence based on GDS-15 > 8 versus SCID. See eTable 3.

Of the 5 eligible studies that published MDD prevalence based on the SCID and one or more GDS-15 cutoffs
but which did not provide their data, 4 published results for GDS-15 2 5. For GDS-15 > 5, there was a weighted
prevalence of 3.7% (95% CI: 3.1-4.2%; % 0.03; I*: 93.6) for SCID-diagnosed MDD and 9.9% (95% CI: 9.0-10.7%;
1% 0.11; [% 99.4) for GDS-15 > 5. The weighted difference was 6.0% (95% CI: 5.1-7.0%; 1% 0.11; I% 98.8). The
mean ratio between the weighted prevalences was 2.7. See eMethods 3 and eTable 4.

Discussion

We found that the most commonly used GDS-15 cutoff for reporting depression prevalence (GDS-1525) over-
estimated depression prevalence by 17.6%, or 2.7 times, compared to the SCID. A GDS-15 cutoff of > 8 produced
pooled prevalence estimates most similar to SCID-based prevalence (pooled difference: —0.3%). However, study-
level differences showed considerable heterogeneity. Differences in estimated and real prevalence in individual
studies ranged from —15.1 to 8.9%, and the prediction interval was —17.0 to 16.5%, suggesting that a new study
using GDS-1525 may underestimate or overestimate prevalence by up to 17%. Many studies included people
with health problems (e.g., Parkinsons, stroke, cancer), but the largest ratio of GDS-1525 to SCID prevalence
was in a study of primary care patients. No study-level factors such as sample size or recruitment setting were
associated with differences.

Our findings are consistent with what would be expected theoretically when screening tools are used to
estimate prevalence’. Thombs et al. (2018) showed that questionnaires and cutoffs that are typically used for
screening would be expected to exaggerate prevalence estimates, and that overestimation is inversely propor-
tional to underlying prevalence. We found that GDS-1525 overestimated depression prevalence substantially
and that the ratio of estimated to true prevalence was highest for studies with the lowest SCID-based prevalence.
The present findings are also consistent with previous IPDMAs of other depression screening tools. IPDMAs
that estimated prevalence based on commonly used cutoffs of the PHQ-9, EPDS, and HADS-D found that these
tools overestimated depression prevalence by an average of 12-13%°". Furthermore, as in the present study,
significant heterogeneity when using the prevalence-match cutoffs in the other IPDMAs precluded the possibility
of identifying an alternative screening tool cutoff for prevalence estimation.
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Figure 3. Plot of differences between prevalence estimates based on GDS-15 =8 and SCID major depression
and sample size by included study. GDS, Geriatric Depression Scale; SCID, Structured Clinical Interview for
DSM.

Many studies that report prevalence estimates based on screening cutoffs, do so with the caveat that they are
prevalence estimates of “symptoms” of depression or “clinically significant” depressive symptoms rather than a
depressive disorder®. However, this does not resolve the issue, as screening cutoff scores do not necessarily reflect
a clinically meaningful difference between mental health impairment and non-impairment®. Indeed, some GDS
items (e.g., “Do you prefer to stay at home, rather than going out and doing new things?”) may reflect personal
preferences unrelated to depression. While it is true that patients who score higher than a given cutoff tend to
have higher risk of depression than those scoring lower, this holds for any threshold that might be set. Reporting
the proportion of individuals scoring above a certain threshold can be useful for comparisons between samples
or across time points, but it should not be characterized as the percentage with depression or with symptoms
of depression.

Researchers should use validated diagnostic interviews to estimate depression prevalence. However, such
interviews are more time-intensive and costly to conduct compared to administering screening questionnaires.
They require the hiring of specialised healthcare professionals or training of research staff which may not be
feasible, especially in low-resource settings. Another option is to adopt a two-stage approach to prevalence
estimation. This involves first administering a screening questionnaire to all participants®*>*. Afterwards, all
patients screening positive but only a random sample of those screening negative, receive a diagnostic interview.
Prevalence can be estimated by adding the number of true positives from the positive screen group to those from
the negative group after weighting them by their overall proportion in the study sample. This reduces the total
number of diagnostic interviews needed, with minimal effects on precision®.

This is the first study to synthesize differences in depression prevalence estimates based on GDS-15 cutoffs
compared to results from a validated diagnostic interview. A strength of this study is that we were able to collect
participant-level data from 14 primary studies, including 3,062 participants (434 cases of SCID major depres-
sion), and that we were able to directly compare classifications based on GDS-15 scores versus classifications from
a validated diagnostic interview. A limitation is that we were not able to include data from 26 eligible datasets
identified in our literature search which used the SCID to classify major depression because the authors did not
provide individual participant data. In addition, we did not obtain sufficient data on the GDS-30 to include it in
our analysis, although the GDS-30 is less commonly used to estimate prevalence.

In conclusion, we found that the most commonly used GDS cutoff of > 5 overestimated prevalence substan-
tially compared to a semi-structured diagnostic interview. Estimates based on a cutoff of > 8 were most similar
to SCID-based estimates, however, there was significant between-study heterogeneity, and differences were not
associated with study or participant characteristics. Depression symptom questionnaires, including the GDS-15,
may be used for multiple purposes, such as facilitating discussions between health care providers and patients,
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supporting assessments if depression is suspected, or tracking progress for people receiving treatment®’. They
should not be used to identify cases or estimate prevalence. Prevalence estimates should be based on assessments
with validated diagnostic interviews. Estimating prevalence with screening tools like the GDS-15 misinforms
evidence users, including healthcare decision-makers. Clinicians should be aware that studies that estimate
prevalence based on standard cutoffs tend to generate much higher estimates than what they would expect to
see in clinical practice.

Data availability

Data contribution agreements with primary study authors do not include permission to make their data publicly
available, although the dataset used in this study will be archived through a McGill University repository (Borea-
lis, https://borealisdata.ca/dataverse.xhtml?alias=depressdproject/). Request to access for verification purposes
can be sent to Drs. Brett Thombs and Andrea Benedetti via the “Access Dataset” function on the repository
website.
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