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Abstract

Background: Depression symptom questionnaires are commonly used to assess symptom severity and as screening
tools to identify patients who may have depression. They are not designed to ascertain diagnostic status and, based on
published sensitivity and specificity estimates, would theoretically be expected to overestimate prevalence.
Meta-analyses sometimes estimate depression prevalence based on primary studies that used screening tools
or rating scales rather than validated diagnostic interviews. Our objectives were to determine classification
methods used in primary studies included in depression prevalence meta-analyses, if pooled prevalence differs
by primary study classification methods as would be predicted, whether meta-analysis abstracts accurately
describe primary study classification methods, and how meta-analyses describe prevalence estimates in abstracts.

Methods: We searched PubMed (January 2008–December 2017) for meta-analyses that reported pooled depression
prevalence in the abstract. For each meta-analysis, we included up to one pooled prevalence for each of
three depression classification method categories: (1) diagnostic interviews only, (2) screening or rating tools,
and (3) a combination of methods.

Results: In 69 included meta-analyses (81 prevalence estimates), eight prevalence estimates (10%) were based
on diagnostic interviews, 36 (44%) on screening or rating tools, and 37 (46%) on combinations. Prevalence
was 31% based on screening or rating tools, 22% for combinations, and 17% for diagnostic interviews. Among 2094
primary studies in 81 pooled prevalence estimates, 277 (13%) used validated diagnostic interviews, 1604 (77%) used
screening or rating tools, and 213 (10%) used other methods (e.g., unstructured interviews, medical records).
Classification methods pooled were accurately described in meta-analysis abstracts for 17 of 81 (21%) prevalence
estimates. In 73 meta-analyses based on screening or rating tools or on combined methods, 52 (71%) described the
prevalence as being for “depression” or “depressive disorders.” Results were similar for meta-analyses in journals with
impact factor ≥ 10.
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Conclusions: Most meta-analyses combined estimates from studies that used screening tools or rating scales instead
of diagnostic interviews, did not disclose this in abstracts, and described the prevalence as being for “depression” or
“depressive disorders ” even though disorders were not assessed. Users of meta-analyses of depression
prevalence should be cautious when interpreting results because reported prevalence may exceed actual
prevalence.
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Background
Validated diagnostic interviews are designed to be used in
research to replicate diagnostic criteria and facilitate ac-
curate classification of diagnostic status [1–8]. Prior to the
1980s, diagnostic classification of psychiatric disorders in
research, including major depression, was done almost ex-
clusively via unstructured clinician interviews [1–3]. The
poor reliability of unstructured interviews, however, led to
the development and validation of semi-structured and
fully structured diagnostic interviews. Since then, many
studies have demonstrated the improved performance of
validated diagnostic interviews compared to unstructured
interviews for classifying cases [2–5]. Today, it is expected
that validated diagnostic interviews be used for major de-
pression classification in research, including for the pur-
pose of estimating prevalence [6, 7].
Administration of validated diagnostic interviews is

time and resource intensive, however. Thus, instead of
validated diagnostic interviews, researchers sometimes
use self-report depression symptom questionnaires, or
screening tools, and report the percentage of patients
above standard screening cutoff thresholds as prevalence
[8]. Depression symptom questionnaires have important
uses. They are commonly used for the assessment of
symptom severity, regardless of diagnostic status, and as
screening tools to identify people who may have depres-
sion based on scores above cutoff thresholds. When
used as screening tools, they apply score-based cutoff
thresholds to classify patients as positive or negative
screens. These thresholds are calibrated to maximize
sensitivity and specificity for screening, but not for clas-
sification of disorder or, in aggregate, to estimate the
prevalence of disorder based on diagnostic criteria.
Theoretically, based on sensitivity and specificity esti-

mates, screening tools would be expected to exaggerate
prevalence compared to rates based on diagnostic cri-
teria [8], although the degree to which one would expect
this to be the case would depend on the specific screen-
ing tool and cutoff used. Because the false positive rate
of screening tools is disproportionately high in lower
prevalence populations, such as primary health care, es-
timated prevalence based on screening tools would be
expected to be exaggerated most when true prevalence

is lowest [8]. Table 1 shows the percentage of patients
who would theoretically score above standard cutoffs for
screening for commonly used depression screening tools
based on sensitivity and specificity estimates from
meta-analyses for each screening tool and for true preva-
lence of 5%, 10%, and 15% [9–12]. No studies, however,
to the best of our knowledge, have examined how often
screening tools are used to estimate the prevalence of
major depression or depressive disorders in published
research and if this results in higher estimates of preva-
lence compared to research based on diagnostic inter-
views that replicate standard diagnostic criteria.
Meta-analyses are cited more than any other study de-

sign, and evidence from meta-analyses is prioritized in
clinical practice guidelines [13, 14]. If prevalence esti-
mates were inflated in meta-analyses due to overesti-
mation based on cutoffs designed for screening with
self-report questionnaires, this would misinform evi-
dence users, including healthcare decision-makers.
There are numerous examples of recently published
meta-analyses of depression prevalence that have relied
primarily on depression screening tools, including
meta-analyses in very high-impact journals [15–18]. It is
not known, however, how common this practice is,
whether reported prevalence is greater when screening
tools are used, and whether meta-analysis authors clearly
report the classification methods used in studies pooled
to generate prevalence estimates.
The objective of the present study was to review

published meta-analyses of depression prevalence to
determine (1) whether diagnostic interviews, screen-
ing or rating tools, or a combination of methods
were used to classify depression in primary studies
synthesized in meta-analyses; (2) if pooled prevalence
values differed when based on primary studies that
used diagnostic interviews only, screening or rating
tools only, or a combination of methods; (3) if clas-
sification methods used in pooled studies were ac-
curately described in meta-analysis abstracts; and (4)
how meta-analysis abstracts described the synthe-
sized prevalence estimates (e.g., major depression,
depression, depressive symptoms). For objectives 3
and 4, we focused on what was reported in abstracts
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because many users read only the abstracts of jour-
nal articles [19–22].

Methods
Data sources and searches
We searched PubMed to identify a sample of meta-analyses
on depression prevalence published in a 10-year period
(January 1, 2008, through December 5, 2017), using the fol-
lowing search terms:

((((depression[Title/Abstract] OR depressive[Title/
Abstract] OR depressed[Title/Abstract])) AND
meta-analysis[Title/Abstract]) AND (prevalence[Title/
Abstract] OR rate[Title/Abstract] OR rates[Title/
Abstract])) AND (“2008”[Date - Publication]:
“3000”[Date - Publication]).

Study selection
We included articles in any language that (1) indicated in
the title or abstract that they conducted a meta-analysis to
determine the prevalence of depression, a depressive dis-
order, or depressive symptoms; (2) reported at least one
pooled depression prevalence value in the abstract; and (3)
included, either in the full text or in the supplementary

files, a list of all meta-analyzed primary studies along with
the depression classification methods used in each study
(e.g., diagnostic interview, screening or rating tool, medical
records). Eligible meta-analyses had to have documented
that a systematic review was conducted and pooled results
from at least two primary studies. Meta-analyses that re-
ported prevalence for participants known to have mental
disorders and meta-analyses on the diagnostic test accuracy
of depression classification tools were excluded.
Search results were uploaded into DistillerSR, which

was used to store and track search results and to track
results of the review process. We used the duplicate de-
tection function in DistillerSR to identify and remove
potential duplicate citations that occurred, for instance,
if there were updates to a previously published
meta-analysis. In those cases, we retained only the most
recently published update.
Two investigators independently reviewed titles and

abstracts for eligibility. If either reviewer deemed a study
potentially eligible, full-text article review was done by
two investigators independently. Disagreement between
reviewers after the full-text review was resolved by con-
sensus, including consultation with a third reviewer as
necessary. Detailed inclusion/exclusion coding guides
are provided in Additional file 1: Methods S1–S2.

Table 1 Comparison of true depression prevalence and expected percentage of patients above a cutoff based on sensitivity and
specificity from commonly used depression screening tools

True prevalence (%) Sensitivity Specificity % above screening
test cutoff

% above test
cutoff—true prevalence

Ratio of % above test
cutoff/true prevalence

Patient Health Questionnaire-9 ≥ 10 [9]

5% 78% 87% 16% 11% 3.3

10% 78% 87% 20% 10% 2.0

15% 78% 87% 23% 8% 1.5

Hospital Anxiety and Depression Scale ≥ 8 [10]

5% 82% 74% 29% 24% 5.8

10% 82% 74% 32% 22% 3.2

15% 82% 74% 34% 19% 2.3

Hospital Anxiety and Depression Scale ≥ 11 [10]

5% 56% 92% 10% 5% 2.1

10% 56% 92% 13% 3% 1.3

15% 56% 92% 15% 0% 1.0

Edinburgh Postnatal Depression Scale ≥ 12 [11]

5% 86% 87% 17% 12% 3.3

10% 86% 87% 20% 10% 2.0

15% 86% 87% 24% 9% 1.6

Geriatric Depression Scale-15 ≥ 5 [12]

5% 89% 77% 26% 21% 5.3

10% 89% 77% 30% 20% 3.0

15% 89% 77% 33% 18% 2.2
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Data extraction
For each included meta-analysis, we recorded the author,
year of publication, journal, journal impact factor for the
year of publication, and participant group for which
prevalence values were extracted.

Objectives 1 and 2: depression classification methods
used and prevalence estimates
For each included meta-analysis, we recorded whether
the abstract presented pooled depression prevalence
estimates based on three categories of classification
methods: (1) diagnostic interviews only (validated diag-
nostic interview or unstructured interview), (2) depres-
sion screening or rating tools only, or (3) a combination
of diagnostic interviews, screening or rating tools, or
other methods (e.g., medical records, self-report). See
Additional file 1: Methods S3 for the coding guide used
to classify methods.
For each meta-analysis, we then extracted data for up to

one prevalence estimate from each of the three classifica-
tion method categories. We extracted data for the first
prevalence reported in the abstract for each category, with
the following exceptions: (1) if the abstract presented
prevalence values for an overall sample and subgroups, we
prioritized the overall sample; (2) if the abstract presented
prevalence values for multiple periods of prevalence (e.g.,
current, past year), we prioritized the most recent period;
and (3) if the abstract reported prevalence for multiple
diagnostic classifications (e.g., major depression, any de-
pressive disorder), we prioritized major depression.
For each prevalence value that we extracted, from the

full text of the meta-analysis or any published supple-
mentary material, we recorded the number of studies
pooled, the pooled sample size, and details on the classi-
fication methods used in each included primary study.
For primary studies that used diagnostic interviews, we
recorded whether they used a validated diagnostic inter-
view versus an unstructured diagnostic interview. If it
was not possible to determine from material published
with the meta-analysis whether an included primary
study used a validated versus unstructured interview, we
extracted this from the primary study.
For meta-analysis articles that reported pooled prevalence

based only on screening or rating tools or based on com-
bined methods in the abstract, a prevalence estimate based
on diagnostic interviews may have been generated, but
de-emphasized. Thus, in these articles, we searched the full
texts for a prevalence value based on diagnostic interviews.

Objective 3: reporting in abstracts of classification
methods used in pooled primary studies
For each meta-analysis, for each extracted prevalence
value, we recorded the abstract terminology, if any, used

to describe the types of classification methods used in
pooled studies (e.g., diagnostic interviews only, screening
or rating tools only, combination of methods).

Objective 4: terminology used in abstracts to describe
pooled prevalence values
For each extracted prevalence value in each
meta-analysis, from the study abstract, we recorded
the terminology used to describe the prevalence
value (e.g., major depression, depression, depressive
disorder, depressive symptoms, percentage above a
cutoff ).
For all objectives, one investigator extracted data from

abstracts and published reports, and a second investiga-
tor reviewed and validated the extracted data using the
DistillerSR Quality Control function. Any disagreements
were resolved by consensus, including consultation with
a third reviewer as necessary.

Data synthesis and analysis
Our analysis was descriptive and aimed to report what
meta-analysis authors did and reported at the
meta-analysis level, but not to estimate actual preva-
lence, which was beyond the scope of our study and
would have required different methodology.
We described the number of prevalence values identi-

fied and extracted for each depression classification
method category and details on the classification
methods used in the meta-analyses. When pooled preva-
lence values included primary studies that used diagnos-
tic interviews, we described whether the diagnostic
interviews were validated versus unstructured
interviews.
For each category of depression classification

method, we described the mean (standard deviation)
and median (minimum, maximum) of extracted
prevalence estimates and generated forest plots. Since
our purpose was to describe reporting of prevalence
estimates and not to estimate a pooled prevalence
that could be applied to a particular participant group
or setting, each prevalence estimate was weighted
equally.
For meta-analysis articles that reported pooled preva-

lence values for multiple depression classification
method categories in the abstract, we compared preva-
lence across categories. Similarly, for articles that did
not report prevalence based on diagnostic interviews in
the abstract, but did in the full text, we compared preva-
lence estimates.
In sensitivity analyses, we assessed whether findings

were similar among meta-analyses published in
high-impact journals (impact factor ≥ 10).
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Results
Article selection
The search retrieved 865 citations, of which 15 were du-
plicate citations. Of 850 unique citations, 756 were ex-
cluded after the title and abstract review and 25 after the
full-text review. In total, 69 eligible articles were in-
cluded (Fig. 1) from which 81 meta-analysis prevalence
estimates reported in abstracts were included.

Objective 1: classification methods used for depression
prevalence estimates
As shown in Table 2, of 81 extracted prevalence esti-
mates, eight (10%) were based on diagnostic interviews
only, 36 (44%) on depression screening or rating tools
only, and 37 (46%) on a combination of classification
methods. In 12 meta-analysis articles that reported
prevalence based on more than one classification cat-
egory in the abstract, five estimated prevalence based on
diagnostic interviews only and based on depression
screening or rating tools only; seven estimated preva-
lence based on screening or rating tools only and based
on a combination of classification methods.
Of the eight meta-analyses based on diagnostic inter-

views, four (50%) only included studies that used vali-
dated diagnostic interviews, whereas four also included
studies that used unstructured clinician interviews.
Overall, 76 of 105 (72%) primary studies in the eight
meta-analyses used validated diagnostic interviews to

classify depression. In 37 meta-analyses based on a com-
bination of classification methods, 201 of 1230 included
primary studies (16%) used validated diagnostic inter-
views to classify depression. Overall, among 2094 pri-
mary studies included in the 81 pooled prevalence
estimates, 277 (13%) used validated diagnostic inter-
views, 1604 (77%) used screening or rating tools, and
213 (10%) used other methods (e.g., unstructured inter-
views, medical records, self-report; Table 2).
See Additional file 1: Tables S1a–c for characteristics

of meta-analyses based on each classification method.

Objective 2: pooled prevalence estimates by depression
classification method category
Mean pooled depression prevalence was 17% (median
15%) for meta-analyses based on diagnostic interviews,
31% (median 30%) based on screening or rating tools,
and 22% (median 23%) based on a combination of
methods (Table 3). See Additional file 1: Figures S1a–c
for forest plots of pooled prevalence estimates from
meta-analyses based on each classification method.
For the five meta-analyses that reported prevalence in

the abstract for both diagnostic interviews plus screening
or rating tools and the seven that reported for both a
combination of methods plus screening or rating tools,
prevalence was always greater based on screening or rat-
ing tools (mean difference = 10 percentage points). See
Additional file 1: Figures S2a-b.

Fig. 1 Flow diagram of the study selection process
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Eight meta-analyses did not report a prevalence value
based on diagnostic interviews in the abstract but pro-
vided one in the article text. In all eight, the prevalence
reported in the abstract from screening or rating tools
or from a combination of methods was greater than the
prevalence estimate based on diagnostic interviews that
was not reported in the abstract (mean difference = 7
percentage points).

Objective 3: reporting in abstracts of classification
method categories in pooled primary studies
Only two of eight (25%) abstracts with prevalence es-
timates based on diagnostic interviews noted that the
meta-analysis pooled only studies that used diagnostic
interviews; the other six (75%) did not describe classi-
fication methods. For prevalence values based on
screening or rating tools only, 11 of 36 abstracts
(31%) indicated that the meta-analysis combined stud-
ies that used screening or rating tools, while two (6%)
used the terms “a structured tool” or “a validated in-
strument,” and 23 (64%) did not describe classifica-
tion methods. For prevalence values based on a
combination of classification methods, only four of 37
abstracts (11%) reported that the meta-analysis pooled
studies that used a combination of classification
methods, while six (16%) used terms such as

“interview,” “diagnostic codes,” or “clinician diagno-
sis,” and 27 (73%) did not describe classification
methods. In total, only 17 of 81 (21%) prevalence es-
timates included an accurate description of the classi-
fication methods used in pooled primary studies
(Fig. 2).

Objective 4: terminology used in abstracts to describe
pooled prevalence values
For prevalence values based on diagnostic interviews
only, all eight abstracts (100%) referred to the prevalence
as being for “depression” or “depressive disorders.” For
prevalence values based on screening or rating tools
only, 21 of 36 abstracts (58%) referred to the prevalence
as being for “depression” or “depressive disorders,”
whereas 11 (31%) used the term “depressive symptoms,”
one (3%) used the term “depression or depressive symp-
toms,” one (3%) used the term “clinically significant de-
pressive symptoms,” one (3%) used the term “clinically
significant levels of depression,” and one (3%) used the
term “probable depression.” For prevalence values based
on a combination of classification methods, 31 of 37 ab-
stracts (84%) referred to the prevalence as being for “de-
pression” or “depressive disorders,” four (11%) used the
term “depression or depressive symptoms,” and two
(5%) used the term “depressive symptoms.” Overall,

Table 2 Summary of classification methods used in primary studies synthesized in meta-analyses for each depression classification
method category (N meta-analyses = 69; N extracted prevalence values = 81)

N (%) Validated
diagnostic interviews

N (%) Unstructured
diagnostic interviews

N (%) Screening
or rating tools

N (%) Other
methods

N total

Diagnostic interviews only
(N = 8)

76 (72%) 29 (28%) – – 105 (100%)

Screening or rating tools only
(N = 36)

– – 759 (100%) – 759 (100%)

Combination of classification methods
(N = 37)

201 (16%) 57 (5%) 845 (69%) 127 (10%) 1230 (100%)

Total 277 (13%) 86 (4%) 1604 (77%) 127 (6%) 2094 (100%)

Five meta-analysis abstracts reported depression prevalence based on diagnostic interviews plus based on screening or rating tools only, and seven meta-analysis
abstracts reported depression prevalence based on a combination of classification methods plus based on screening or rating tools only

Table 3 Prevalence estimates in meta-analyses for each depression classification method category (N meta-analyses = 69, N extracted
prevalence values = 81)

N included primary studies N pooled participants Pooled prevalence (%)

Diagnostic interviews only
(N = 8)

Median (range) 5 (2 to 49) 3093 (299 to 11,286) 15 (7 to 31)

Mean (SD) 13 (17) 4043 (3902) 17 (9)

Screening or rating tools only
(N = 36)

Median (range) 17 (2 to 81) 7236 (659 to 442,482) 30 (9 to 62)

Mean (SD) 21 (17) 27,487 (74,504) 31 (13)

Combination of classification methods
(N = 37)

Median (range) 21 (3 to 183) 19,468 (197 to 495,229) 23 (1 to 48)

Mean (SD) 33 (41) 47,361 (89,237) 22 (12)

Five meta-analysis abstracts reported depression prevalence based on diagnostic interviews plus based on screening or rating tools only, and seven meta-analysis
abstracts reported depression prevalence based on a combination of classification methods plus based on screening or rating tools only
Abbreviations: SD standard deviation
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among 73 prevalence estimates not based exclusively on
diagnostic interviews, 52 (71%) nonetheless described
the estimate as the prevalence of “depression” or “de-
pressive disorders.”

Sensitivity analysis of meta-analyses published in journals
with impact factor ≥ 10
Seven meta-analyses were published in journals with im-
pact factors ≥ 10 (Additional file 1: Table S1d). These ar-
ticles were published in journals with impact factors
from 18 to 44 for the years of publication. All seven arti-
cles reported only pooled prevalence based on a combin-
ation of classification methods. Of 365 primary studies
included in the seven meta-analyses, 39 (11%) used a
validated diagnostic interview to classify depression.
Mean pooled prevalence was 20% (median 19%).
Two of the seven abstracts (29%) reported that the

meta-analysis combined studies that classified depres-
sion using a combination of classification methods, while
one (14%) used the term “psychiatric interviews” and
four (57%) did not describe classification methods. Five
of the seven abstracts (71%) referred to the prevalence
value as being for “depression,” and two (29%) used the
term “depression or depressive symptoms.”

Discussion
We reviewed 69 published meta-analyses on depression
prevalence, including 81 separate prevalence estimates.
There were four main findings. First, only 10% of pooled
prevalence estimates were based exclusively on primary
studies that used diagnostic interviews to classify depres-
sion, and only half of these were restricted to validated
diagnostic interviews. Among 2094 primary studies in-
cluded in 81 prevalence estimates, only 13% used validated

diagnostic interviews, and 77% used screening or rating
tools (10% used other methods). Second, meta-analysis
authors rarely disclosed this. Classification methods from
pooled primary studies were described accurately in ab-
stracts for only 21% of prevalence estimates. Third, 71% of
meta-analyses that pooled results from screening or rating
tools or from a combination of methods described the
prevalence as being for “depression” or “depressive disor-
ders” even though disorders were not assessed. Fourth,
prevalence estimates based on depression screening or rat-
ing tools were on average 14% greater than estimates
based on diagnostic interviews. Within meta-analyses,
when prevalence was estimated with more than one classi-
fication method, prevalence based on screening or rating
tools was on average 10% greater than other methods.
Depression accounts for more years of “healthy” life

lost than any other medical condition [19–22]. Improv-
ing depression identification and management is an im-
portant challenge, and improving depression care is a
global priority [23–27]. The etiology of depression is
multifactorial and associated with many different risk
factors, including poor physical health, job strain, trauma
and loss, social economic factors, genetic factors, and
others [28, 29]. Understanding differences in the preva-
lence of depression in different populations is important
for making decisions about how best to address it.
Estimating prevalence with inappropriate methods, how-
ever, misinforms evidence users, including health care
decision-makers. It could also lead to misdiagnosis and
treatment of non-depressed patients by clinicians who
are led to believe that screening tools are diagnostic and
can form the basis of treatment decisions [30].
When published in high-impact journals, misleadingly

high prevalence estimates based on inappropriate

Fig. 2 Number of meta-analyses per classification category and whether abstracts described the depression classification methods pooled
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classification methods can be highly influential and may
distort efforts to address an important problem. As an ex-
ample, a meta-analysis published in 2016 in JAMA [18] re-
ported an overall pooled prevalence of what was labeled
“depression or depressive symptoms” among medical stu-
dents of 27%. This estimate, however, was based on de-
pression symptom questionnaires in 182 of 183
included studies. The only included study that used a
validated diagnostic interview [31] reported a preva-
lence of major depression of 9%, which is not sub-
stantively different than the 11% among
18 to 25-year-olds and 7% among 26 to 49-year-olds
in the US general population [32]. Despite this, re-
sults from the meta-analysis were widely dissemi-
nated, and the meta-analysis was listed by Altmetric
as among the top 100 “most-discussed” journal arti-
cles out of the 2.2 million research outputs tracked
by Altmetric in 2017 [33]. Mental health and
well-being are important concerns for medical
trainees at all levels. Supporting trainees to cope with
stress and effectively address mental health problems
are important priorities [34]. The use of research
methods that dramatically over-identify depression
cases, however, makes it difficult to understand where
needs are greatest, identify factors associated with the
onset of mental health problems, and find effective
solutions.
Some authors of meta-analyses label percentages of

patients above cutoffs on screening tools or identified by
other non-diagnostic methods as the prevalence of “de-
pressive symptoms” or similar terms rather than “de-
pression” or “depressive disorders.” This, however, does
little to mitigate the problem. In these cases, results
from different screening tools and cutoffs are often syn-
thesized. There is no way to link such a pooled preva-
lence to any single method that could be reproduced in
a specific clinical setting, since percentages above cutoffs
vary dramatically depending on the screening tool and
cutoff used. Furthermore, even if studies that all use the
same screening tool are pooled in a meta-analysis, there
is no evidence that classification cutoffs from screening
questionnaires reflect a meaningful divide between im-
pairment and non-impairment [8].
Given the importance of accurately estimating de-

pression prevalence and the high level of resources
needed to administer validated diagnostic interviews,
less resource-intensive alternatives are desirable. We
recently examined several options and found that re-
searchers can obtain reasonably precise prevalence es-
timates by using a two-stage approach [8]. In this
approach, first, all study participants are administered
a screening tool. Then, all participants with positive
screens, but only a random sample of those with
negative screens, are evaluated with a diagnostic

interview. In one example, in a sample of 1000 study
participants and a true prevalence of 10%, interview-
ing only 10% of those with negative screening results
resulted in a total of 28% of participants needing to
be interviewed and a relatively small increase in the
width of the 95% confidence interval from 3.7% if all
1000 received diagnostic interviews to 7.0% with 276
receiving interviews [8].
Another approach, prevalence matching, would in-

volve calibrating cutoffs on depression symptom ques-
tionnaires to estimate case prevalence in a population
rather than to maximize sensitivity and specificity for
screening. This could be done by administering a screen-
ing tool and a validated diagnostic interview to all pa-
tients in a study and setting a cutoff score that results in
the percentage above the cutoff matching as closely as
possible the number of patients with depression, based
on the validated diagnostic interview [8, 35]. We do not
know, however, of any examples where this has been
done.
The present study is the first to demonstrate that the

vast majority of meta-analyses of depression prevalence
are based on primary studies that use inappropriate de-
pression classification methods known to inflate preva-
lence, that this information is not accurately described
in meta-analysis abstracts, that prevalence values are
most commonly described as “depression” or “depressive
disorders” even when diagnostic interviews are not used,
and that this distorts reported prevalence estimates
substantially.
One limitation of our study was the extensive hetero-

geneity across meta-analyses. The purpose of our study
was not to determine the true prevalence of depression
in any particular participant group or setting, but to de-
scribe methods of synthesis and reporting. Beyond de-
scriptive analyses, we did not attempt to conduct a
meta-analysis of the magnitude by which depression
screening or rating tools exaggerated depression preva-
lence due to the broad heterogeneity in the included
meta-analyses, including participant populations, the
range of different depression screening tools and cutoffs
included within and across meta-analyses, and the differ-
ent depressive disorders that were assessed when diag-
nostic interviews were used (e.g., major depression, any
depressive disorder). Nonetheless, based on descriptive
analyses, it appears that, consistent with what has been
shown previously on a theoretical level [8], screening or
rating tools generate prevalence estimates substantially
greater than those obtained from diagnostic interviews.
Future work should quantify the extent of prevalence in-
flation based on specific depression screening or rating
tools by comparing prevalence based on a specific
screening tool and cutoff in comparison to a specific
diagnostic interview and disorder.
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A second possible limitation is that we did not exam-
ine the differential performance of different types of vali-
dated diagnostic interviews as this was beyond the scope
of the study. Indeed, there are differences in the per-
formance of different validated diagnostic interviews, as
we demonstrated in a recent meta-analysis [36], and dif-
ferent types of diagnostic interviews may be differentially
reliable [37, 38]. Furthermore, these interviews may not
be used in the way that they are intended or by the types
of interviewers for who they are designed, which could
also influence their performance.

Conclusion
In summary, most existing meta-analyses of depression
prevalence are based primarily on studies that used
methods other than validated diagnostic interviews to
classify depression, do not disclose in the abstract the
classification methods used in pooled studies, and in-
accurately refer to prevalence values as reflecting “de-
pression” or “depressive disorders.” Researchers and
policy makers who use meta-analyses of depression
prevalence should refer to the full texts of meta-analyses
to determine what methods were used and whether the
abstract may have reported an inflated estimate.

Additional file

Additional file 1: Methods S1. Title and abstract eligibility coding
guide. Methods S2. Full-text eligibility coding guide. Methods S3.
Categorization of depression classification methods. Table S1. a: Charac-
teristics of included meta-analyses based on diagnostic interviews only.
Table S1. b: Characteristics of included meta-analyses based on screen-
ing tools and rating scales only. Table S1. c: Characteristics of included
meta-analyses based on a combination of classification methods (vali-
dated diagnostic interview, unstructured diagnostic interview, screening
tool or rating scale, other—e.g., medical records). Table S1. d: Character-
istics of included meta-analyses published in journals with impact factor
≥ 10 (all were based on a combination of classification methods (vali-
dated diagnostic interview, unstructured diagnostic interview, screening
tool or rating scale, other—e.g., medical records)). Figure S1. a: Forest
plot of pooled prevalence estimates from meta-analyses based on diag-
nostic interviews only. Figure S1. b: Forest plot of pooled prevalence es-
timates from meta-analyses based on screening tools and rating scales
only. Figure S1. c: Forest plot of pooled prevalence estimates from
meta-analyses based on a combination of classification methods (vali-
dated diagnostic interview, unstructured diagnostic interview, screening
tool or rating scale, other—e.g., medical records). Figure S2. a: Forest
plots of pooled prevalence estimates from studies with meta-analyses
based on screening tools and rating scales only and meta-analyses based
on diagnostic interviews only. Figure S2. b: Forest plots of pooled preva-
lence estimates from studies with meta-analyses based on screening
tools and rating scales only and meta-analyses based on a combination
of classification methods (validated diagnostic interview, unstructured diag-
nostic interview, screening tool or rating scale, other—e.g., medical records).
(DOCX 1126 kb)

Abbreviation
PHQ-9: Patient Health Questionnaire-9

Acknowledgements
The authors thank Drs. Roland Grad, Ian Shrier, and Roy Ziegelstein and
Ms. Kira Riehm for their helpful comments on an earlier version of the
manuscript. They were not compensated for their contributions.

Funding
Ms. Levis was supported by a Canadian Institutes of Health Research Doctoral
Research Award outside of the present work. Drs. Benedetti and Thombs were
supported by Fonds de Recherche Québec - Santé researcher awards outside
of the present work. There was no specific funding for the submitted work. No
sponsor or funder was involved in the study design; in the collection, analysis
and interpretation of the data; in the writing of the report; or in the decision to
submit the paper for publication.

Availability of data and materials
All data extracted during this study are provided in Additional file 1: Tables
S1a-d.

Authors’ contributions
BL and BDT were responsible for the study conception and design of the
study. BL, XWY, CH, YS, and BDT were responsible for the title and abstract
and full-text review and data extraction of the study. BL, AB, and BDT
conducted the analyses and interpreted the results of the study. BL and
BDT drafted the manuscript. BDT is the guarantor of the study. All authors
provided a critical review and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details
1Lady Davis Institute for Medical Research, Jewish General Hospital, 4333
Cote Ste Catherine Road, Montreal, Quebec, Canada. 2Department of
Epidemiology, Biostatistics and Occupational Health, McGill University,
Montreal, Quebec, Canada. 3Respiratory Epidemiology and Clinical Research
Unit, McGill University Health Centre, Montreal, Quebec, Canada.
4Department of Psychiatry, McGill University, Montreal, Quebec, Canada.
5Department of Medicine, McGill University, Montreal, Quebec, Canada.
6Department of Psychology, McGill University, Montreal, Quebec, Canada.
7Department of Educational and Counselling Psychology, McGill University,
Montreal, Quebec, Canada.

Received: 5 November 2018 Accepted: 27 February 2019

References
1. Jones KD. The unstructured clinical interview. J Couns Dev. 2010;88:220–6.
2. Robins LN, Helzer JE, Croughan J, Ratcliff KS. National Institute of Mental

Health diagnostic interview schedule: its history, characteristics, and validity.
Arch Gen Psychiatry. 1981;38:381–9.

3. Grove WM, Andreasen NC, McDonald-Scott P, Keller MB, Shapiro RW.
Reliability studies of psychiatric diagnosis. Arch Gen Psychiatry. 1981;38:
408–13.

4. Basco MR. Is there a place for research diagnostic methods in clinic
settings? In Oldham JM & Riba MD (Eds.). Standardized Evaluation in Clinical
Practice. Washington, DC: American Psychiatric Press. Rev Psychiatry 2003;
22:1–28.

5. Miller PR. Inpatient diagnostic assessments: 2. Interrater reliability and
outcomes of structured vs. unstructured interviews. Psychiatry Res. 2001;105:
265–71.

Levis et al. BMC Medicine           (2019) 17:65 Page 9 of 10

https://doi.org/10.1186/s12916-019-1297-6


6. Wittchen H-U. Reliability and validity studies of the WHO-Composite
International Diagnostic Interview (CIDI): a critical review. J Psychiatr Res.
1994;28:57–84.

7. Spitzer RL, Williams JBW, Gibbon M, First MB. The Structured Clinical
Interview for DSM-III-R (SCID) – I: history, rationale, and description. Arch
Gen Psychiatry. 1992;49:624–9.

8. Thombs BD, Kwakkenbos L, Levis AW, Benedetti A. Addressing
overestimation of the prevalence of depression based on self-report
screening questionnaires. CMAJ. 2018;190:E44–9.

9. Moriarty AS, Gilbody S, McMillan D, Manea L. Screening and case finding for
major depressive disorder using the Patient Health Questionnaire (PHQ-9): a
meta-analysis. Gen Hosp Psychiatry. 2015;37:567–76.

10. Brennan C, Worrall-Davies A, McMillan D, Gilbody S, House A. The Hospital
Anxiety and Depression Scale: a diagnostic meta-analysis of case-finding
ability. J Psychosom Res. 2010;69:371–8.

11. Hewitt C, Gilbody S, Brealey S, et al. Methods to identify postnatal
depression in primary care: an integrated evidence synthesis and value of
information analysis. Health Technol Assess. 2009;13:1–230.

12. Pocklington C, Gilbody S, Manea L, McMillan D. The diagnostic accuracy of
brief versions of the Geriatric Depression Scale: a systematic review and
meta-analysis. Int J Geriatr Psychiatry. 2016;31:837–57.

13. Patsopoulos NA, Analatos AA, Ioannidis JP. Relative citation impact
of various study designs in the health sciences. JAMA. 2005;293:
2362–6.

14. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus on
rating quality of evidence and strength of recommendations. BMJ. 2008;336:
924–6.

15. Dawes AJ, Maggard-Gibbons M, et al. Mental health conditions among
patients seeking and undergoing bariatric surgery: a meta-analysis. JAMA.
2016;315:150–63.

16. Paulson JF, Bazemore SD. Prenatal and postpartum depression in fathers
and its association with maternal depression: a meta-analysis. JAMA. 2010;
303:1961–9.

17. Mata DA, Ramos MA, Bansal N, et al. Prevalence of depression and
depressive symptoms among resident physicians: a systematic review and
meta-analysis. JAMA. 2015;314:2373–83.

18. Rotenstein LS, Ramos MA, Torre M, et al. Prevalence of depression,
depressive symptoms, and suicidal ideation among medical students: a
systematic review and meta-analysis. JAMA. 2016;316:2214–36.

19. Saint S, Christakis DA, Saha S, et al. Journal reading habits of internists. J
Gen Intern Med. 2000;15:881–4.

20. Dal-Ré R, Castell MV, García-Puig J. If the results of an article are noteworthy,
read the entire article; do not rely on the abstract alone. Rev Clin Esp. 2015;
215:454–7.

21. Read MEDLINE abstracts with a pinch of salt. Lancet. 2006;368:1394.
22. Burke DT, Judelson AL, Schneider JC, DeVito MC, Latta D. Reading habits of

practicing physiatrists. Am J Phys Med Rehabil. 2002;81:779–87.
23. Moussavi S, Chatterji S, Verdes E, et al. Depression, chronic diseases, and

decrements in health: results from the world health surveys. Lancet. 2007;
370:851–8.

24. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. Global and
regional burden of disease and risk factors, 2001: systematic analysis of
population health data. Lancet. 2006;367:1747–57.

25. Mathers CD, Lopez AD, Murray CJL. The burden of disease and mortality by
condition: data, methods, and results for 2001. In: Lopez AD, Mathers CD,
Ezzati M, Jamison DT, CJL M, editors. Global burden of disease and risk
factors. Washington (DC): The International Bank for Reconstruction and
Development/The World Bank Group; 2006.

26. Whiteford HA, Degenhardt L, Rehm J, et al. Global burden of disease
attributable to mental and substance use disorders: findings from the
global burden of disease study 2010. Lancet. 2013;382:1575–86.

27. Ngo VK, Rubinstein A, Ganju V, et al. Grand challenges: integrating mental
health care into the non-communicable disease agenda. PLoS Med. 2013;
10:e1001443.

28. Köhler CA, Evangelou E, Stubbs B, et al. Mapping risk factors for depression
across the lifespan: an umbrella review of evidence from meta-analyses and
Mendelian randomization studies. J Psychiatr Res. 2018;103:189–207.

29. Otte C, Gold SM, Penninx BW, et al. Major depressive disorder. Nat Rev Dis
Primers. 2016;2:16065.

30. Whooley MA. Depression and cardiovascular diseases: healing the broken-
hearted. JAMA. 2006;295:2874–81.

31. Cavestro JM, Rocha FL. Prevalência de depressão entre estudantes
universitários. J Bras Psiquiatria. 2006;55:264–7.

32. National Institute of Mental Health. Major depression. https://www.nimh.nih.
gov/health/statistics/major-depression.shtml. Accessed 3 Sept 2018.

33. Altmetric. Top Articles: 2017. https://www.altmetric.com/top100/2017/
#list&journal=JAMA%3A%20Journal%20of%20the%20American%20Medical%
20Association. Accessed 3 Sept 2018.

34. Baker K, Sen S. Healing medicine’s future: prioritizing physician trainee
mental health. AMA J Ethics. 2016;18:604–13.

35. Kelly MJ, Dunstan FD, Lloyd K, Fone DL. Evaluating cutpoints for the MHI-5
and MCS using the GHQ-12: a comparison of five different methods. BMC
Psychiatry. 2008;8:10.

36. Levis B, Benedetti A, Riehm KE, et al. Probability of major depression
diagnostic classification using semi-structured versus fully structured
diagnostic interviews. Br J Psychiatry. 2018;212:377–85.

37. Shankman SA, Funkhouser CJ, Klein DN, et al. Reliability and validity of
severity dimensions of psychopathology assessed using the Structured
Clinical Interview for DSM-5 (SCID). Int J Methods Psychiatr Res. 2018;27:
e1590.

38. Semler G, Wittchen HU, Joschke K, et al. Test-retest reliability of a
standardized psychiatric interview (DIS/CIDI). Eur Arch Psychiatry Neurol Sci.
1987;236:214–22.

Levis et al. BMC Medicine           (2019) 17:65 Page 10 of 10

https://www.nimh.nih.gov/health/statistics/major-depression.shtml
https://www.nimh.nih.gov/health/statistics/major-depression.shtml
https://www.altmetric.com/top100/2017/#list&journal=JAMA%3A%20Journal%20of%20the%20American%20Medical%20Association
https://www.altmetric.com/top100/2017/#list&journal=JAMA%3A%20Journal%20of%20the%20American%20Medical%20Association
https://www.altmetric.com/top100/2017/#list&journal=JAMA%3A%20Journal%20of%20the%20American%20Medical%20Association

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data sources and searches
	Study selection
	Data extraction
	Objectives 1 and 2: depression classification methods used and prevalence estimates
	Objective 3: reporting in abstracts of classification methods used in pooled primary studies
	Objective 4: terminology used in abstracts to describe pooled prevalence values
	Data synthesis and analysis

	Results
	Article selection
	Objective 1: classification methods used for depression prevalence estimates
	Objective 2: pooled prevalence estimates by depression classification method category
	Objective 3: reporting in abstracts of classification method categories in pooled primary studies
	Objective 4: terminology used in abstracts to describe pooled prevalence values
	Sensitivity analysis of meta-analyses published in journals with impact factor ≥ 10

	Discussion
	Conclusion
	Additional file
	Abbreviation
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

