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Abstract

Background. Item 9 of the Patient Health Questionnaire-9 (PHQ-9) queries about thoughts
of death and self-harm, but not suicidality. Although it is sometimes used to assess suicide
risk, most positive responses are not associated with suicidality. The PHQ-8, which omits
Item 9, is thus increasingly used in research. We assessed equivalency of total score correla-
tions and the diagnostic accuracy to detect major depression of the PHQ-8 and PHQ-9.
Methods. We conducted an individual patient data meta-analysis. We fit bivariate random-
effects models to assess diagnostic accuracy.
Results. 16 742 participants (2097 major depression cases) from 54 studies were included. The
correlation between PHQ-8 and PHQ-9 scores was 0.996 (95% confidence interval 0.996 to
0.996). The standard cutoff score of 10 for the PHQ-9 maximized sensitivity + specificity
for the PHQ-8 among studies that used a semi-structured diagnostic interview reference
standard (N = 27). At cutoff 10, the PHQ-8 was less sensitive by 0.02 (−0.06 to 0.00) and
more specific by 0.01 (0.00 to 0.01) among those studies (N = 27), with similar results for stud-
ies that used other types of interviews (N = 27). For all 54 primary studies combined, across all
cutoffs, the PHQ-8 was less sensitive than the PHQ-9 by 0.00 to 0.05 (0.03 at cutoff 10), and
specificity was within 0.01 for all cutoffs (0.00 to 0.01).
Conclusions. PHQ-8 and PHQ-9 total scores were similar. Sensitivity may be minimally
reduced with the PHQ-8, but specificity is similar.

Introduction

The 9-item Patient Health Questionnaire (PHQ-9) (Kroenke et al., 2001) is a self-report ques-
tionnaire that is commonly used for identifying people who may have depression based on
matching symptoms to diagnostic criteria or, more commonly, on a standard cutoff of a
score of 10 or greater (Moriarty et al., 2015; Levis et al., 2019). It is also used as a continuous
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measure to assess depressive symptom severity in research and
clinical care (Kroenke et al., 2001). The nine items of the
PHQ-9 are designed to capture the nine Diagnostic and
Statistical Manual of Mental Disorders (DSM) symptom criteria
for a major depressive episode (American Psychiatric
Association 2013). Response options on the items range from
‘not at all’ (0 points) to ‘nearly every day’ (3 points). Per the
DSM-5, the ninth criterion for major depression requires
‘Recurrent thoughts of death (not just fear of dying), recurrent
suicidal ideation without a specific plan, or a suicide attempt or
a specific plan for committing suicide’ (American Psychiatric
Association, 2013). Item 9 of the PHQ-9 taps into this criterion
but also assesses self-harm, which is not part of the DSM criter-
ion, or passive thoughts of death within the last two weeks: ‘…
how often have you been bothered by…thoughts that you
would be better off dead or of hurting yourself in some way?’ It
does not query specifically about suicidality, and positive
responses may be due to thoughts about death or to thoughts
about self-harm.

Item 9 is sometimes used as an indicator of suicide risk, and it
may be useful as a component of modelling approaches for strati-
fying suicide risk among participants in psychiatric settings
(Simon et al., 2013; 2016). However, responses to the item may
not accurately reflect whether or not suicide risk is present, par-
ticularly among patients with serious medical conditions for
whom thoughts of death may not reflect suicidal ideation, and
it appears to perform poorly in identifying individuals at risk in
these settings. Four studies in non-psychiatric settings have com-
pared positive responses on Item 9 to responses to questions that
explicitly assess suicidal thoughts or intentionality. In these stud-
ies, which included US military veterans in primary care (Corson
et al., 2004), patients with coronary artery disease (Razykov et al.,
2012; Suarez et al., 2015), and cancer patients (Walker et al.,
2011), 7% to 21% of all study participants had positive responses
on Item 9, but of those, only 18% to 35% had thoughts of suicide
based on questions designed specifically to address suicide risk,
and only 3% to 20% had a plan (Corson et al., 2004; Walker
et al., 2011; Razykov et al., 2012; Suarez et al., 2015). Thus, concerns
have been raised that using Item 9 to identify individuals at risk
would result in a high rate of false indications, compared to ques-
tions designed specifically to assess suicidal thoughts or intentional-
ity (Walker et al., 2011; Razykov et al., 2012; Suarez et al., 2015).

The PHQ-8 omits Item 9 from the PHQ-9. Many research stud-
ies use the PHQ-8 as a depression screening tool or to assess
depressive symptom severity in order to avoid the high risk of
inaccurate indications of suicide risk based on Item 9 (Corson
et al., 2004; Kroenke et al., 2009; Razykov et al., 2012; Wells
et al., 2013; Barrera et al., 2017). This is a particularly important
consideration in studies that are not focused on depression or psy-
chiatric disorders, but would need to allocate substantial resources
to follow-up on responses to Item 9 of the PHQ-9. Similarly, many
large epidemiological studies that include assessments of depressive
symptoms are not able to provide adequate assessment and inter-
vention with telephone or internet surveys (Kroenke et al., 2009).

Although differences in performance between the PHQ-8 and
PHQ-9 might be expected to be minimal, to the best of our knowl-
edge, only one study has attempted to verify this by comparing
diagnostic accuracy between the PHQ-8 and PHQ-9 (Razykov
et al., 2012). That study evaluated the diagnostic testing accuracy
of the PHQ-8 v. the PHQ-9 and the correlation between PHQ-8
and PHQ-9 scores in a sample of 1022 coronary artery disease out-
patients (233 major depression cases). Differences between

sensitivity and specificity for the PHQ-8 (50%, 91%) and PHQ-9
(54%, 90%) based on a cutoff score of 10 or greater were minimal.
In addition, PHQ-8 and PHQ-9 scores were highly correlated (r =
0.997) (Razykov et al., 2012). One additional study reported corre-
lations between continuous PHQ-8 and PHQ-9 scores (Corson
et al., 2004). That study, which included over 1000 patients from
a US Department of Veterans Affairs primary care setting, reported
a correlation of r = 0.998 (Corson et al., 2004).

We have synthesized a large database of individual participant
data (IPD) from primary studies on the PHQ-9 (Levis et al., 2018;
2019). In the present study we included studies from that database
that provided individual item scores (not just total PHQ-9 scores),
which allowed for calculation of PHQ-8 scores. The objectives of
the present study were (1) to evaluate the equivalency of the cor-
relation between PHQ-8 and PHQ-9 scores for assessing depres-
sive symptom severity; and (2) to assess the equivalency of the
diagnostic accuracy of PHQ-8 and PHQ-9 across relevant cutoffs
for screening to detect major depression.

Method

Data source

The present study used a subset of participants from an IPD
database of PHQ-9 (Levis et al., 2018; 2019). The main PHQ-9
IPD meta-analysis (IPDMA) was registered in PROSPERO
(CRD42014010673), and a protocol was published (Thombs
et al., 2014). Analyses of the diagnostic accuracy of the PHQ-8
were conducted according to protocol with two exceptions: (1)
we stratified results by reference standard categories and (2) we
added an examination of equivalency with the PHQ-9. Results
from the main IPDMA of the PHQ-9 are available elsewhere
(Levis et al., 2019).

Search strategy

A medical librarian searched Medline, Medline In-Process & Other
Non-Indexed Citations, PsycINFO, and Web of Science from 1
January 2000 through 7 February 2015, using a peer-reviewed
search strategy (Canadian Agency for Drugs and Technologies in
Health, 2016) (online Supplementary Methods1). We limited our
search to these databases based on research showing that adding
other databases when the Medline search is highly sensitive does
not identify additional eligible studies (Rice et al., 2016). The search
was limited to the year 2000 forward because the PHQ-9 was ori-
ginally published in 2001 (Kroenke et al., 2001). In addition to the
database search, we 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), which was
used to store and track search results, conduct screening for eligi-
bility, document correspondence with primary study authors, and
extract study characteristics.

Identification of eligible studies

Datasets from articles in any language were eligible for inclusion if
they included diagnostic classification among participants aged 18
or older for current Major Depressive Disorder (MDD) or Major
Depressive Episode (MDE) based on a validated semi-structured
or fully structured interview conducted within two weeks of
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PHQ-9 administration, since diagnostic criteria for major depres-
sion are for symptoms in the last two weeks. Datasets where not
all participants were at least 18 years of age were included if the
primary data allowed us to select participants who were at least
18 years of age. Datasets where not all participants were adminis-
tered the PHQ-9 within two weeks of the diagnostic interview
were included if the primary data allowed us to select participants
who were administered both instruments within two weeks. Data
from studies where the PHQ-9 was administered exclusively to
individuals with known psychiatric diagnoses or symptoms or
who were seeking psychiatric care were excluded, because screen-
ing is not indicated for patients already seeking care or managed
in psychiatric settings. For defining major depression cases, we
considered MDD or MDE based on the DSM or the
International Classification of Diseases (ICD). If more than one
was reported, we prioritized MDE over MDD and DSM over
ICD. Across all studies, there were only 23 discordant diagnoses
that depended on classification prioritization (0.1% of partici-
pants). For the present study, we only included primary studies
that provided individual PHQ-9 item scores and not just
PHQ-9 total scores, because only those datasets allowed us to gen-
erate PHQ-8 scores and compare the PHQ-8 with the PHQ-9.

Two investigators independently reviewed titles and abstracts
for eligibility. If either reviewer deemed a study potentially eli-
gible, full-text article review was done by two investigators, inde-
pendently. Disagreement between reviewers after full-text review
was resolved by consensus, consulting a third investigator when
necessary. Translators were consulted to evaluate titles, abstracts
and full-text articles for languages other than those for which
team members were fluent.

Data contribution and synthesis

Authors of eligible datasets were invited to contribute de-identified
primary data. Primary study country, clinical setting, language, and
diagnostic interview administered were extracted from published
reports by two investigators independently, with disagreements
resolved by consensus. Countries were categorized as ‘very high’,
‘high’, or ‘low-medium’ development level based on the United
Nation’s human development index (Whiting et al., 2011).
Recruitment settings were categorized as ‘non-medical’, ‘primary
care’, ‘inpatient specialty care’, or ‘outpatient specialty care.’
Participant-level data included age, sex, major depression status,
current diagnosis or treatment for a mental health problem, and
PHQ-9 item scores. In two primary studies, multiple recruitment
settings were included, thus recruitment setting was coded at the
participant-level. When primary study datasets included appropri-
ate statistical weighting to reflect sampling procedures, we used the
provided weights. For studies where sampling procedures merited
weighting, but the original study did not weight, we constructed
appropriate weights using inverse selection probabilities.
Weighting occurred, for instance, when all participants with posi-
tive screens, but only a random subset of participants with negative
screens, were administered a diagnostic interview.

Individual participant data were converted to a standard for-
mat and entered into a single dataset that also included study-
level data. We compared published participant characteristics
and diagnostic accuracy results with those obtained using the
raw datasets. When primary data and original publications were
discrepant, we identified and corrected errors when possible
and resolved any outstanding discrepancies in consultation with
the original investigators.

Statistical analyses

To evaluate the equivalence of the PHQ-8 and PHQ-9 scores for
assessing depressive symptom severity, a Pearson correlation with
a 95% confidence interval (CI) was calculated between the total
scores of PHQ-8 (which excluded Item 9) and PHQ-9.

To estimate the diagnostic accuracy of the PHQ-8 and compare
with the PHQ-9, we analyzed primary studies separately by the
type of diagnostic interview that was used as the reference standard,
as we did in the previously published main PHQ-9 meta-analysis
(Levis et al., 2019). This was done because of differences in the per-
formance of the different types of interviews. Semi-structured inter-
views involve clinical judgement and are designed to be administered
by clinically trained professionals; fully structured interviews are
completely scripted and designed for lay administration, but the
resulting increased standardization and reliability across interviewers
may lead to increased misclassification (Brugha et al., 1999; Nosen
and Woody, 2008). The Mini International Neuropsychiatric
Interview (MINI), which is a fully structured interview, was devel-
oped to be administered in a fraction of the time necessary for
other fully structured interviews and was described by its developers
as designed to be over-inclusive (Robins et al., 1988; Sheehan et al.,
1997). In a previous study, we found that semi-structured and fully
structured diagnostic interviews are not interchangeable reference
standards for major depression and that fully structured interviews
may diagnose depression at higher rates than semi-structured inter-
views at low symptom levels and at lower rates at high symptom
levels (Levis et al., 2018). We also found that the MINI classifies
approximately twice as many participants as cases compared to
the most commonly used fully-structured interview, the Composite
International Diagnostic Interview (CIDI) (Levis et al., 2018). In
the main PHQ-9 meta-analysis, the diagnostic accuracy of the
PHQ-9 differed substantially depending on the reference standard
used for the comparison (Levis et al., 2019). Thus, for the present
study, we analyzed primary studies separately based on whether
they used a semi-structured interview, a fully structured interview
(non-MINI), or the MINI.

For each reference standard and for the PHQ-8 and PHQ-9
cutoffs 5–15, separately, bivariate random-effects models were fit-
ted using an adaptive Gauss Hermite quadrature with 1 quadra-
ture point (Riley et al., 2008). This 2-stage meta-analytic
approach models sensitivity and specificity at the same time, tak-
ing the inherent correlation between them and the precision of
estimates within studies into account. A random-effects model
was used as we assumed true values of sensitivity and specificity
would likely to vary across primary studies.

In order to examine the equivalence between PHQ-8 and
PHQ-9 across reference standards, for each analysis, we used the
results of the random-effects meta-analyses at each cutoff to con-
struct separate empirical receiver operating characteristic (ROC)
curves based on the pooled estimates. Equivalence tests between
PHQ-8 and PHQ-9 sensitivity and specificity were conducted at
each cutoff. This allowed us to test whether the sensitivity and spe-
cificity of the PHQ-8 was similar to that of the PHQ-9, up to a pre-
specified maximum clinically acceptable difference, that is, an
equivalence margin (Walker and Nowacki, 2011). In the present
study, an equivalence margin of δ = 0.05 was used, which is the
same margin that was used in a previous study that used the
same IPD database (Ishihara et al., 2019). CIs for the differences
between PHQ-8 and PHQ-9 sensitivity and specificity at each cut-
off were constructed via a cluster bootstrap approach (van der
Leeden et al., 1997; 2008), with resampling at the study and subject
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level. For each comparison, we ran 1000 iterations of the bootstrap.
For each bootstrap iteration, the bivariate random-effects model
was fitted to the PHQ-8 and PHQ-9 data, and the pooled sensitiv-
ities and specificities were computed separately, as described
above, for each cutoff score. Equivalence tests were done by com-
paring the CIs around the pooled sensitivity and specificity differ-
ences to the equivalence margin of δ = 0.05. If the entire CI was
included within the interval of +/− 0.05, then we rejected the
hypothesis that there were differences large enough to be import-
ant and concluded that equivalence was present. If the entire CI
was outside of the interval, then we failed to reject the hypothesis
that the PHQ-8 and PHQ-9 were not equivalent. When the CIs
crossed the +/− 0.05 threshold, findings were deemed equivocal,
and the equivalence was indeterminate.

Although we previously found that sensitivity and specificity of
the PHQ-9 differs by type of reference standard, we did not believe
that the differences in sensitivity and specificity between the
PHQ-8 and PHQ-9 would vary depending on the reference stand-
ard. This is because for each included study the PHQ-8 and
PHQ-9 were compared to the same reference standard. Thus, we
reported pooled sensitivity and specificity only stratified by refer-
ence standards, but we investigated equivalence both stratified by
reference standards and pooled across all studies. To investigate
heterogeneity across studies, by reference standard and overall,
we generated forest plots for the differences in sensitivity and spe-
cificity estimates between PHQ-8 and PHQ-9 for the standard cut-
off 10 for each study. We also quantified heterogeneity at cutoff 10,
by reporting the estimated variances of the random effects for the
differences in PHQ-8 and PHQ-9 sensitivity and specificity (τ2)
(Higgins and Thompson, 2002; Fagerland et al., 2014).

All analyses were run in R (R version R 3.5.0 and R Studio ver-
sion 1.1.423) using the lme4 package.

Results

Search results and inclusion of primary data

For the main IPDMA, of 5248 unique titles and abstracts identi-
fied from the database search, 5039 were excluded after title and
abstract review and 113 after full-text (online Supplementary
List1), leaving 96 eligible articles with data from 69 unique partici-
pant samples (online Supplementary Fig.1). Of the 69 unique
samples, 55 contributed data (80%). In addition, authors of
included studies contributed data from three unpublished studies,
for a total of 58 PHQ-9 datasets contributed to our IPDMA. Four
studies without PHQ-9 individual item scores were excluded from
the present study (see online Supplementary Table1b). Thus, 16
742 participants (2097 major depression cases) from 54 studies
were analyzed (78% of 21 572 participants from the 69 eligible
published studies and 3 eligible unpublished studies). Included
study characteristics are shown in online Supplementary
Table1a. Characteristics of eligible studies that did not provide
data, including the 4 studies excluded because they only provided
PHQ-9 total scores, are shown in online Supplementary Table1b.

There were 27 included primary studies that used semi-
structured interviews to assess major depression (6362 partici-
pants), 13 that used fully structured interviews other than the
MINI (7596 participants), and 14 that used the MINI (2784 par-
ticipants). The Structured Clinical Interview for DSM Disorders
(SCID) was the most commonly used semi-structured interview
(24 studies, 4378 participants), and the CIDI was the most com-
monly used fully structured interview (10 studies, 6291

participants). The average study sample size and number of
major depression cases was 236 and 29 for studies that used a
semi-structured interview; 584 and 61 for studies that used a
fully structured interview; and 199 and 37 for studies that used
the MINI.

Participant characteristics are shown in Table 1.

PHQ-8 and PHQ-9 scores

Among all participants in all studies, the mean [standard
deviation (S.D.)] PHQ-8 score (range = 0–24) was 5.3 (5.2),

Table 1. Participant characteristics by subgroup

Participant subgroup
N

Participants
N (%) Major
depression

All participants 16 742 2097 (13)

Type of diagnostic interview

Semi-structured diagnostic
interview

6362 790 (12)

Fully structured diagnostic interview 7596 790 (10)

Mini International Neuropsychiatric
Interview

2784 517 (19)

Agea

<60 11 144 1402 (13)

⩾60 5552 692 (12)

Sexa

Women 9552 1259 (13)

Men 7180 835 (12)

Care setting

Non-medical care 1832 252 (14)

Primary care 7846 760 (10)

Inpatient specialty care 1245 136 (11)

Outpatient specialty care 5819 949 (16)

Country human development index

Very high 13 297 1577 (12)

High 1337 276 (21)

Low-medium 2108 244 (12)

aDue to missing participant data, total participant numbers for these variables were <16
742.

Table 2. Characteristics of participants who rated Item 9 as present for several
days, more than half the days, or nearly every day (i.e. scores 1–3) in last two
weeks by total PHQ-8 score

Total PHQ-8
score

N of
participantsa

% with non-zero
Item 9

Item 9
mean (S.D.)

0–4 11 034 1.9 0.02 (0.16)

5–9 5071 13.2 0.16 (0.45)

10–14 2231 31.3 0.44 (0.74)

15–19 1044 48.3 0.78 (0.97)

20–24 380 64.7 1.39 (1.25)

aNumbers of participants add up to >16 742 as they were weighted by sampling weights.
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Fig. 1. (a) ROC curves for PHQ-8 and PHQ-9 among studies
that used a semi-structured reference standard. (b) ROC
curves for PHQ-8 and PHQ-9 among studies that used a
fully structured reference standard (MINI excluded). (c)
ROC curves for PHQ-8 and PHQ-9 among studies that
used the MINI reference standard.
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Table 3. Comparison of sensitivity and specificity estimates between PHQ-8 and PHQ-9 among studies that used a semi-structured reference standard

PHQ-8a PHQ-9 PHQ-8 – PHQ-9b

Cutoff Sensitivity 95% CI Specificity 95% CI Sensitivity 95% CI Specificity 95% CI Sensitivity 95% CI Specificity 95% CI

5 0.98 (0.95–0.99) 0.55 (0.50–0.60) 0.98 (0.95–0.99) 0.55 (0.50–0.60) 0.00 (−0.01 to 0.00) 0.00 (0.00–0.01)

6 0.98 (0.95–0.99) 0.63 (0.58–0.68) 0.98 (0.95–0.99) 0.63 (0.58–0.67) 0.00 (−0.00 to 0.00) 0.00 (0.00–0.01)

7 0.97 (0.93–0.99) 0.70 (0.66–0.74) 0.98 (0.93–0.99) 0.70 (0.65–0.74) −0.01 (−0.02 to 0.00) 0.00 (0.00–0.01)

8 0.94 (0.89–0.96) 0.76 (0.72–0.79) 0.95 (0.90–0.97) 0.75 (0.71–0.79) −0.01 (−0.03 to 0.00) 0.01 (0.00–0.01)

9 0.89 (0.84–0.92) 0.81 (0.78–0.84) 0.91 (0.87–0.95) 0.80 (0.77–0.83) −0.02 (−0.06 to −0.00) 0.01 (0.00–0.01)

10b 0.86 (0.80–0.90) 0.86 (0.83–0.89) 0.88 (0.82–0.92) 0.86 (0.82–0.88) −0.02 (−0.06 to −0.00) 0.00 (0.00–0.02)

11 0.81 (0.75–0.87) 0.90 (0.87–0.92) 0.84 (0.84–0.84) 0.89 (0.89–0.89) −0.03 (−0.06 to −0.00) 0.01 (0.00–0.02)

12 0.74 (0.68–0.79) 0.92 (0.89–0.93) 0.78 (0.71–0.83) 0.91 (0.89–0.93) −0.04 (−0.09 to −0.01) 0.01 (0.00–0.01)

13 0.67 (0.60–0.73) 0.94 (0.92–0.95) 0.69 (0.63–0.75) 0.93 (0.91–0.95) −0.02 (−0.07 to −0.00) 0.01 (0.00–0.01)

14 0.59 (0.53–0.65) 0.96 (0.94–0.97) 0.64 (0.57–0.70) 0.95 (0.93–0.96) −0.05 (−0.09 to −0.01) 0.01 (0.00–0.01)

15 0.51 (0.44–0.57) 0.97 (0.95–0.98) 0.55 (0.48–0.62) 0.96 (0.94–0.97) −0.04 (−0.09 to −0.02) 0.01 (0.00–0.01)

CI, confidence interval.
aN Studies = 27; N Participants = 6362; N major depression = 790.
bFor PHQ-8 cutoff 10, among studies that used semi-structured interviews as the reference standard, the default optimizer in glmer failed to converge, thus bobyqa was used instead.

Table 4. Comparison of sensitivity and specificity estimates between PHQ-8 and PHQ-9 among studies that used a fully structured reference standard (MINI excluded)

PHQ-8a PHQ-9 PHQ-8 – PHQ-9

Cutoff Sensitivity 95% CI Specificity 95% CI Sensitivity 95% CI Specificity 95% CI Sensitivity 95% CI Specificity 95% CI

5 0.92 (0.85–0.96) 0.57 (0.49–0.66) 0.93 (0.85–0.96) 0.57 (0.48–0.65) −0.01 (−0.03 to 0.00) 0.00 (0.00–0.02)

6 0.88 (0.79–0.93) 0.65 (0.57–0.73) 0.90 (0.81–0.95) 0.65 (0.56–0.72) −0.02 (−0.07 to 0.00) 0.00 (0.00–0.02)

7 0.83 (0.73–0.90) 0.72 (0.64–0.79) 0.84 (0.73–0.90) 0.71 (0.63–0.78) −0.01 (−0.01 to 0.00) 0.01 (0.00–0.02)

8 0.77 (0.66–0.85) 0.78 (0.71–0.84) 0.79 (0.68–0.86) 0.77 (0.70–0.83) −0.02 (−0.07 to −0.00) 0.01 (0.00–0.01)

9 0.69 (0.59–0.77) 0.83 (0.76–0.87) 0.71 (0.62–0.80) 0.81 (0.75–0.86) −0.02 (−0.07 to −0.00) 0.02 (0.01–0.02)

10 0.63 (0.52–0.72) 0.86 (0.81–0.90) 0.67 (0.57–0.76) 0.85 (0.80–0.90) −0.04 (−0.09 to −0.01) 0.01 (0.00–0.02)

11 0.57 (0.45–0.67) 0.89 (0.85–0.93) 0.59 (0.49–0.69) 0.88 (0.84–0.92) −0.02 (−0.07 to −0.01) 0.01 (0.00–0.02)

12 0.51 (0.38–0.64) 0.92 (0.88–0.94) 0.54 (0.43–0.65) 0.90 (0.86–0.93) −0.03 (−0.16 to −0.01) 0.02 (0.01–0.02)

13 0.43 (0.32–0.55) 0.94 (0.91–0.96) 0.47 (0.36–0.58) 0.93 (0.89–0.95) −0.04 (−0.12 to −0.01) 0.01 (0.00–0.01)

14 0.36 (0.26–0.47) 0.95 (0.93–0.97) 0.41 (0.31–0.53) 0.95 (0.92–0.96) −0.05 (−0.14 to −0.01) 0.00 (0.00–0.01)

15 0.30 (0.22–0.39) 0.96 (0.95–0.98) 0.33 (0.24–0.42) 0.96 (0.94–0.97) −0.03 (−0.07 to −0.00) 0.00 (0.00–0.00)

CI, confidence interval.
aN Studies = 13; N Participants = 7596; N major depression = 790.
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Table 5. Comparison of sensitivity and specificity estimates between PHQ-8 and PHQ-9 among studies that used the MINI reference standard

PHQ-8a PHQ-9 PHQ-8 – PHQ-9

Cutoff Sensitivity 95% CI Specificity 95% CI Sensitivity 95% CI Specificity 95% CI Sensitivity 95% CI Specificity 95% CI

5 0.96 (0.93–0.98) 0.58 (0.50–0.65) 0.97 (0.93–0.98) 0.57 (0.49–0.65) −0.01 (−0.01 to 0.00) 0.01 (0.00–0.02)

6 0.92 (0.85–0.96) 0.67 (0.59–0.74) 0.93 (0.86–0.97) 0.66 (0.59, 0.73) −0.01 (−0.03 to 0.00) 0.01 (0.00–0.02)

7 0.89 (0.81–0.94) 0.73 (0.67–0.79) 0.89 (0.81–0.94) 0.73 (0.66–0.79) 0.00 (−0.03 to 0.00) 0.01 (0.00–0.01)

8 0.83 (0.75–0.89) 0.80 (0.75–0.84) 0.86 (0.77–0.91) 0.79 (0.74–0.83) −0.03 (−0.06 to 0.00) 0.01 (0.00–0.02)

9 0.78 (0.69–0.85) 0.85 (0.81–0.89) 0.81 (0.71–0.88) 0.84 (0.80–0.88) −0.03 (−0.07 to −0.00) 0.01 (0.00–0.02)

10 0.72 (0.63–0.79) 0.88 (0.84–0.91) 0.75 (0.66–0.82) 0.88 (0.84–0.91) −0.03 (−0.08 to −0.01) 0.01 (0.00–0.02)

11 0.65 (0.57–0.73) 0.91 (0.88–0.94) 0.69 (0.61–0.77) 0.90 (0.87–0.93) −0.04 (−0.08 to −0.01) 0.01 (0.00–0.02)

12 0.59 (0.51–0.66) 0.93 (0.91–0.95) 0.65 (0.56–0.73) 0.92 (0.90–0.94) −0.06 (−0.11 to −0.02) 0.01 (0.00–0.02)

13 0.53 (0.44–0.62) 0.95 (0.93–0.97) 0.57 (0.49–0.66) 0.94 (0.92–0.96) −0.04 (−0.09 to −0.01) 0.01 (0.00–0.02)

14 0.43 (0.35–0.51) 0.97 (0.95–0.98) 0.49 (0.49–0.49) 0.96 (0.96–0.96) −0.06 (−0.11 to −0.02) 0.01 (0.00–0.02)

15 0.37 (0.29–0.45) 0.98 (0.96–0.99) 0.42 (0.42–0.42) 0.97 (0.97–0.97) −0.05 (−0.10 to −0.02) 0.01 (0.00–0.01)

CI, confidence interval; MINI, Mini International Neuropsychiatric Interview.
aN Studies = 14; N Participants = 2784; N major depression = 517.

Table 6. Comparison of sensitivity and specificity estimates between PHQ-8 and PHQ-9 across cutoffs 5–15 for all studies

PHQ-8 – PHQ-9

Cutoff Sensitivity 95% CI Specificity 95% CI

5 −0.01 (−0.01 to 0.00) 0.00 (0.00–0.01)

6 0.00 (−0.01 to 0.00) 0.01 (0.00–0.01)

7 −0.01 (−0.02 to 0.00) 0.00 (0.00–0.01)

8 −0.01 (−0.04 to −0.01) 0.00 (0.01–0.01)

9 −0.03 (−0.06 to −0.01) 0.01 (0.01–0.01)

10 −0.03 (−0.06 to −0.02) 0.01 (0.00–0.01)

11 −0.03 (−0.06 to −0.01) 0.01 (0.01–0.01)

12 −0.05 (−0.08 to −0.03) 0.01 (0.00–0.01)

13 −0.04 (−0.06 to −0.02) 0.00 (0.00–0.01)

14 −0.05 (−0.08 to −0.03) 0.01 (0.00–0.01)

15 −0.04 (−0.07 to −0.03) 0.01 (0.00–0.01)

CI, confidence interval.
aN Studies = 54; N Participants = 16 742; N major depression = 2097.
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Fig. 2. Forest plots of the difference in sensitivity and specificity estimates at cutoff 10 between PHQ-8 and PHQ-9 among all studiesa (N Studies = 54b; N Participants = 16 742; N major depression = 2097)c. a τ2 for the difference of
sensitivity and specificity were both <0.001. b The reference numbers refer to online Supplementary Material References. c Amoozegar, 2017 [1] and Lambert, 2015 [13] were unpublished at the time of the electronic database search
then subsequently published.
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and the mean (S.D.) PHQ-9 score (range 0–27) was 5.4 (5.4).
Overall, 11.8% of participants had a non-zero score on Item 9
(score of 1–3). As shown in Table 2, this included 1.9% among par-
ticipants with PHQ-8 scores 0–4 and increased to 64.7% among
those with scores 20–24. The correlation (95% CI) between
PHQ-8 and PHQ-9 scores was 0.996 (0.996, 0.996). The correl-
ation of the score of Item 9 with PHQ-8 scores was 0.480 (0.469,
0.492).

Diagnostic accuracy of the PHQ-8 and PHQ-9

ROC curves comparing sensitivity and specificity estimates for
cutoffs 5–15 between the PHQ-8 and PHQ-9 for the three refer-
ence standard categories, separately, are shown in Fig. 1. The
curves for the PHQ-8 and PHQ-9 were highly overlapping for
each reference standard, and the area under the curve for the
PHQ-8 and PHQ-9 were similar for semi-structured interviews
(0.930 v. 0.933), fully structured interviews (excluding the
MINI; 0.852 v. 0.856), and the MINI (0.894 v. 0.899).

Comparisons of sensitivity and specificity estimates between
PHQ-8 and PHQ-9 cutoffs 5–15 across the three reference stand-
ard categories are shown in Tables 3–5. Cutoff 10 maximized
combined sensitivity and specificity for PHQ-8 [sensitivity (95%
CI) = 0.86 (0.80–0.90), specificity (95% CI) = 0.86 (0.83–0.89)]
and PHQ-9 [sensitivity (95% CI) = 0.88 (0.82–0.92), specificity
(95% CI) = 0.86 (0.82–0.88)] among studies using a semi-
structured interview as the reference standard; cutoff 8 for
PHQ-8 [sensitivity (95% CI) = 0.77 (0.66–0.85), specificity (95%
CI) = 0.78 (0.71–0.84)] and PHQ-9 [sensitivity (95% CI) = 0.79
(0.68–0.86), specificity (95% CI) = 0.77 (0.70–0.83)] among stud-
ies using a fully structured interview; and cutoff 8 for PHQ-8
[sensitivity (95% CI) = 0.83 (0.75–0.89), specificity (95% CI) =
0.80 (0.75–0.84)] and PHQ-9 [sensitivity (95% CI) = 0.86 (0.77–
0.91), specificity (95% CI) = 0.79 (0.74–0.83)] among studies
using the MINI.

In comparisons stratified by reference standard, for sensitivity,
results of equivalence tests showed that for semi-structured diag-
nostic interviews, estimates were equivalent from cutoffs 5
through 9 and indeterminate from cutoffs 10 through 15; for
fully structured interviews (excluding the MINI), they were
equivalent on cutoffs 5 and 7 and indeterminate at cutoffs 6
and 8 through 15; and for the MINI, they were equivalent from
cutoffs 5 through 7 and indeterminate from cutoffs 8 through
15. Estimates of specificity were equivalent in all analyses, regard-
less of reference standards and cutoffs. See Tables 3–5.

Overall, including all 54 primary studies, as shown in Table 6,
across cutoffs, sensitivity was between 0.00 and 0.05 percentage
points lower for the PHQ-8 compared to the PHQ-9. At cutoff
10, the difference (95% CI) was −0.03 (−0.06 to −0.02). For spe-
cificity, the PHQ-8 and PHQ-9 were within 0.01 for all cutoffs.
For sensitivity, estimates were equivalent for cutoffs 5 to 8 and
indeterminate for cutoffs 9 to 15. For specificity, estimates were
equivalent for all cutoffs.

A forest plot of the difference of sensitivity and specificity esti-
mates for cutoff 10 between PHQ-8 and PHQ-9 for all studies is
shown in Fig. 2. At the commonly used cutoff of 10 or greater,
there was low heterogeneity in the differences across the 54 studies
with estimated inter-study heterogeneity (τ2) <0.01 for sensitivity
and <0.01 for specificity. Forest plots of the differences of sensitiv-
ity and specificity estimates for cutoff 10 between PHQ-8 and
PHQ-9 among studies by reference standard category are shown
in online Supplementary Fig. 2.

Discussion

In the present study, we assessed the correlation of continuous
PHQ-8 and PHQ-9 scores for assessing depression severity in
research and clinical practice, and we compared the diagnostic
accuracy of the PHQ-8 and PHQ-9 across all cutoffs for detecting
major depression. There were two main findings. First, the correl-
ation of continuous PHQ-8 and PHQ-9 scores was high (0.996).
Second, to screen for major depression, the PHQ-8 at different
possible cutoffs including the standard cutoff of 10 or greater,
was similarly accurate compared to the PHQ-9 overall and across
all three types of reference standards. The cutoffs that maximized
combined sensitivity and specificity were the same for the PHQ-8
and PHQ-9 across reference standard categories.

Overall, for all 54 primary studies combined, across all cutoffs,
the PHQ-8 was slightly less sensitive than the PHQ-9 by 0.00 to
0.05 (0.03 at cutoff 10). For specificity, the differences between
PHQ-8 and PHQ-9 were within 0.01 for all cutoffs. Although
the CIs for the difference in sensitivity for cutoff 10 did not fit
the study definition of equivalency, the reduction in sensitivity
if the PHQ-8 is used is small, and specificity is equivalent.

Previous studies have shown that Item 9 of the PHQ-9 does
not accurately assess suicide risk and identifies far more patients
or study participants as at risk than would be identified with
items designed to assess suicide risk (Corson et al., 2004;
Walker et al., 2011; Razykov et al., 2012). Thus, unintended con-
sequences of using Item 9 could include substantial additional
costs for research, as well as possible harms or inconvenience to
patients. Research ethics boards sometimes require follow-up
for all patients with positive responses to Item 9. Using the
PHQ-8, which is minimally different from PHQ-9 in terms of
diagnostic accuracy characteristics, would reduce unintended con-
sequences of false signals of suicide risk without substantive
changes to continuous measurement properties or diagnostic
accuracy for major depression.

It is possible that use of the PHQ-8 could result in not identi-
fying a small subset of people with suicidal thoughts, although, if
the case, based on our findings, this number would be small.
Furthermore, there is no evidence that using questionnaires to
screen for suicide in general medical settings, above and beyond
screening for depression, would reduce risk of suicide (Allaby,
2010; Crawford et al., 2011; Siu and the US Preventive Services
Task Force, 2016). Tools are available to screen patients or stratify
by risk for suicidality. However, a review concluded that they are
not accurate enough at this point for use in practice and that alter-
native methods are more appropriate (Carter and Spittal, 2018).
Indeed, in mental health settings or when there is reason to sus-
pect possible suicidality, standards of care indicate that engage-
ment with patients is needed to assess suicide risk and
determine the best management plan, as appropriate (Carter
and Spittal, 2018).

To our knowledge, this is the first meta-analysis and also the
first study using a large IPD database to compare diagnostic
accuracy characteristics of PHQ-8 and PHQ-9. Strengths of this
study included the large overall sample size, the ability to compare
results for PHQ-8 and PHQ-9 from all cutoffs from all studies
(rather than just published cutoff results), and the ability to assess
diagnostic accuracy separately in studies that used semi- and fully
structured diagnostic interviews as the reference standard. There
are also limitations to consider. First, for the full IPDMA data,
we were unable to include primary data from 14 of 69 published
eligible datasets (20% datasets; 17% of eligible participants), and
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we restricted our analyses to those with complete data for all indi-
vidual PHQ-9 item scores (95% of available data). Nonetheless,
this sample was much larger than the few previous primary stud-
ies that have compared the PHQ-8 and PHQ-9. Second, we cate-
gorized studies based on the diagnostic interview that was used,
but adaptations to interviews are sometimes made and, thus, all
studies may have not used the diagnostic interviews in the way
that they were originally designed. However, when we analyzed
data from all studies, regardless of reference standard, heterogen-
eity was minimal, suggesting that findings can be applied across
reference standards.

Conclusions

In summary, although the PHQ-9 was designed to reflect the 9
symptoms included in DSM criteria for major depression, the
item assessing suicide risk also assesses self-harm. This study
used a large IPD dataset and found that the PHQ-8 performs
similarly to the PHQ-9 in terms of the correlation of continuous
scores and the diagnostic accuracy across all cutoffs for detecting
major depression. Removing Item 9 and using the PHQ-8 instead
of the PHQ-9 has minimal influence on performance of the meas-
ure and will likely reduce the number of false positive signals from
people who endorse this item but would not be considered to be
at risk for suicide based on measures intended to assess suicide
risk.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291719001314
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