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IMPORTANCE The Patient Health Questionnaire depression module (PHQ-9) is a 9-item
self-administered instrument used for detecting depression and assessing severity of
depression. The Patient Health Questionnaire-2 (PHQ-2) consists of the first 2 items of the
PHQ-9 (which assess the frequency of depressed mood and anhedonia) and can be used as a
first step to identify patients for evaluation with the full PHQ-9.

OBJECTIVE To estimate PHQ-2 accuracy alone and combined with the PHQ-9 for detecting
major depression.

DATA SOURCES MEDLINE, MEDLINE In-Process & Other Non-Indexed Citations, PsycINFO,
and Web of Science (January 2000-May 2018).

STUDY SELECTION Eligible data sets compared PHQ-2 scores with major depression diagnoses
from a validated diagnostic interview.

DATA EXTRACTION AND SYNTHESIS Individual participant data were synthesized with bivariate
random-effects meta-analysis to estimate pooled sensitivity and specificity of the PHQ-2
alone among studies using semistructured, fully structured, or Mini International
Neuropsychiatric Interview (MINI) diagnostic interviews separately and in combination with
the PHQ-9 vs the PHQ-9 alone for studies that used semistructured interviews. The PHQ-2
score ranges from O to 6, and the PHQ-9 score ranges from O to 27.

RESULTS Individual participant data were obtained from 100 of 136 eligible studies (44 318
participants; 4572 with major depression [10%]; mean [SD] age, 49 [17] years; 59% female).
Among studies that used semistructured interviews, PHQ-2 sensitivity and specificity (95%
Cl) were 0.91(0.88-0.94) and 0.67 (0.64-0.71) for cutoff scores of 2 or greater and 0.72
(0.67-0.77) and 0.85 (0.83-0.87) for cutoff scores of 3 or greater. Sensitivity was significantly
greater for semistructured vs fully structured interviews. Specificity was not significantly
different across the types of interviews. The area under the receiver operating characteristic
curve was 0.88 (0.86-0.89) for semistructured interviews, 0.82 (0.81-0.84) for fully
structured interviews, and 0.87 (0.85-0.88) for the MINI. There were no significant subgroup
differences. For semistructured interviews, sensitivity for PHQ-2 scores of 2 or greater
followed by PHQ-9 scores of 10 or greater (0.82 [0.76-0.86]) was not significantly different
than PHQ-9 scores of 10 or greater alone (0.86 [0.80-0.90]); specificity for the combination
was significantly but minimally higher (0.87 [0.84-0.89] vs 0.85 [0.82-0.87]). The area under
the curve was 0.90 (0.89-0.91). The combination was estimated to reduce the number of
participants needing to complete the full PHQ-9 by 57% (56%-58%).

CONCLUSIONS AND RELEVANCE In an individual participant data meta-analysis of studies that

compared PHQ scores with major depression diagnoses, the combination of PHQ-2 (with Author Affiliations: Author

cutoff =2) followed by PHQ-9 (with cutoff =10) had similar sensitivity but higher specificity affiliations are listed at the end of this
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Accuracy of the PHQ-2 Alone and in Combination With the PHQ-9 for Screening to Detect Major Depression

n depression screening, questionnaires are used to iden-

tify patients with scores above a cutoff threshold for evalu-

ation to determine whether depression is present.! One
strategy is to administer a brief screening tool followed by a
longer tool for positive screens.?*> The Patient Health Ques-
tionnaire-2 (PHQ-2),* which consists of the first 2 items (de-
pressed mood and anhedonia) of the Patient Health Question-
naire-9 (PHQ-9),”> has been recommended as a prescreen prior
to administering remaining PHQ-9 items (Table 1).%-%-6-”

A 2016 aggregate-data meta-analysis on PHQ-2 accuracy in-
cluded 21 published studies of the PHQ-28; however, it did not
include PHQ-2 data from an additional 37 studies of the
PHQ-9.%° Except for clinical setting, subgroup results were not
reported in primary studies and not evaluated; all primary stud-
ies were synthesized regardless of the diagnosticinterview used,
despite differences in their likelihood of classifying major
depression'"'3; and PHQ-2 accuracy was not evaluated in com-
bination with the PHQ-9, as typically used in practice. Two pri-
mary studies'*!> have evaluated the PHQ-2 and PHQ-9 combi-
nation and produced inconsistent results; one examined score
cutoffs for PHQ-2 of 2 or greater and for PHQ-9 of 10 or greater
in older community-dwelling adults,'* and the other exam-
ined score cutoffs for PHQ-2 of 2 or greater and for PHQ-9 of 6
or greater in patients with acute coronary syndrome.!®

The objectives of this meta-analysis of individual partici-
pant data were to evaluate PHQ-2 screening accuracy in adults
(1) among studies that used different types of reference stan-
dards separately; (2) among participants verified as not diag-
nosed or in treatment vs all participants and by subgroups
based on age, sex, country Human Development Index, and
recruitment setting; and (3) alone and in combination with the
PHQ-9 vs the PHQ-9 alone.

Methods

We published a protocol'® and registered in PROSPERO
(CRD42014010673). Results were reported per PRISMA-DTA!”
and PRISMA-IPD.!® Previous publications reported PHQ-8'° and
PHQ-92° accuracy. Individual prediction models described in
the protocol will be developed in future studies. Analysis of
the PHQ-2 and PHQ-9 combination was not prespecified. This
study involved analysis of previously collected deidentified
data, and included studies were required to have obtained eth-
ics approval and informed consent; thus, the research ethics
committee of the Jewish General Hospital determined that eth-
ics approval was not required.

Study Eligibility

Studies were sought with data sets that (1) included PHQ-2
scores or item data to calculate PHQ-2 scores; (2) included cur-
rent major depressive disorder or major depressive episode
classification based on Diagnostic and Statistical Manual of Men-
tal Disorders (DSM)?'-23 or International Classification of Dis-
eases (ICD)?* criteria and a validated diagnostic interview; (3)
administered the PHQ and diagnosticinterview within a 2-week
period because diagnostic criteria include only symptoms from
the last 2 weeks; (4) included participants 18 years and older
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Key Points

Question What is the accuracy of the Patient Health
Questionnaire (PHQ)-2 alone and in combination with the PHQ-9
for screening for depression?

Findings In an individual participant data meta-analysis that
included 10 627 participants from 44 studies with semistructured
diagnostic interviews, the combination of PHQ-2 (with cutoff =2)
followed by PHQ-9 (with cutoff =10) had a sensitivity of 0.82,
specificity of 0.87, and area under the receiver operating
characteristic curve of 0.90.

Meaning PHQ-2 followed by PHQ-9 may provide acceptable
accuracy for screening for depression.

not recruited from school or university settings; and (5) did not
recruit participants only from psychiatric settings or with de-
pression symptoms because screening is done to identify
people not suspected of having depression.?® In data sets where
only some participants were eligible, we included only those
participants. There were no language restrictions.

Database Searches and Study Selection

The database search was designed by a medical librarian and
peer-reviewed?® and included MEDLINE, MEDLINE In-Process
& Other Non-Indexed Citations via Ovid, PsycINFO, and Web
of Science (January 1, 2000-May 9, 2018) (eMethods 1 in the
Supplement). We searched from 2000 because the PHQ-9 was
published in 2001.> We reviewed review articles and queried
contributing authors about nonpublished studies or studies not
identified by the search. We uploaded results into RefWorks
(RefWorks-COS; Bethesda, Maryland), removed duplicates,
then uploaded references into DistillerSR (Evidence Partners;
Ottawa, Ontario, Canada).

Titles and abstracts were independently reviewed by vary-
ing pairs of 2 investigators. If 1 identified a study as poten-
tially eligible, the full text was reviewed by pairs of 2 investi-
gators independently. Any differences were resolved by
consensus, with a third investigator consulted if necessary.

We conducted aliterature search on April 6, 2020, to seek
eligible published results that could be included. No studies
published since the original search provided results for PHQ-2
and PHQ-9 combined.

Data Contribution, Extraction, and Synthesis

We emailed corresponding authors of studies with eligible data
sets at least 3 times, as necessary, to invite them to contribute
data sets. If there was no response, we emailed coauthors and
attempted contact by telephone.

Country, recruitment setting (nonmedical, primary care,
inpatient, outpatient specialty), and diagnostic interview were
extracted from published reports by 2 investigators indepen-
dently, with disagreements resolved by consensus. Countries
were categorized as having very high, high, or low-medium de-
velopment based on the United Nation’s 2019 Human Devel-
opment Index.?” Individual participant records included sex,
age, major depression status, current mental health diagno-
sis or treatment, and PHQ-2 and PHQ-9 total and item scores.
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Table 1. Items Included in the Patient Health Questionnaire-2 (PHQ-2) and Full Patient Health

Questionnaire-9 (PHQ-9)°

Over the last 2 weeks, how often have you been bothered by Notat Several More than half Nearly
any of the following problems? all days the days every day
1 Little interest or pleasure in doing things® 0 1 2 3
2 Feeling down, depressed, or hopeless® 0 1 2 3
3 Trouble falling or staying asleep, or sleeping too much 0 1 2 3
4 Feeling tired or having little energy 0 1 2 3
. . 2 The total score for the PHQ-2 and
5 Poor appetite or overeating 0 1 2 3 the PHQ-9 are calculated by
6 Feeling bad about yourself—or that you are a failure 0 1 2 3 summing the item scores for the
or have let yourself or your family down items included in each. The PHQ-9
7  Trouble concentrating on things, such as reading 0 1 2 3 was developed by Robert L.
the newspaper or watching television Spitzer, MD, and colleagues, with an
8 Moving or spea_king so slowly that other people 0 1 2 3 educational grant from Pfizer Inc.
could have noticed The PHQ-2 and PHQ-9 can be found
Or the opposite—being so fidgety or restless that you at https://www.integration.samhsa.
have been moving around a lot more than usual gov/images/res/PHQ%20-%
9 Thoughts that you would be better off dead or 0 1 2 3 20Questions.pdf.

of hurting yourself in some way

PHQ-9 items reflect the 9 DSM symptoms of major depres-
sion; PHQ-2 items reflect depressed mood and anhedonia. We
prioritized major depressive episode over major depressive dis-
order, if both were provided, because screening attempts to
detect episodes, and we prioritized DSM over ICD. For 4 stud-
ies with multiple recruitment settings, setting was coded by
participant. When primary studies provided sampling weights,
we used those weights. If weighting should have been done
but was not, we used inverse selection probability weights. If
all study participants with scores above a threshold but only
arandom subset of 50% below the threshold received a diag-
nostic interview, for instance, those above the threshold re-
ceived a weight of 1 and those below received a weight of 2.
For each included data set, we attempted to replicate pub-
lished participant characteristics and accuracy results. We worked
with primary study investigators to resolve any discrepancies.

Risk of Bias Assessment

Risk of bias was assessed with the Quality Assessment of
Diagnostic Accuracy Studies-2 tool (QUADAS-2; eMethods 2
in the Supplement).?® This was done by 2 investigators inde-
pendently with discrepancies resolved by consensus, involv-
ing a third investigator, if necessary.

Statistical Analyses

The PHQ-2 score ranges from O to 6, and the PHQ-9 score ranges
from O to 27. We estimated sensitivity and specificity for all pos-
sible PHQ-2 cutoffs (scores 1-6) by reference standard type sepa-
rately: semistructured diagnostic interviews; fully structured
diagnostic interviews, excluding the Mini International Neuro-
psychiatric Interview (MINI)?°-3%; and the MINI. We did this be-
cause, controlling for depressive symptom scores, the Compos-
ite International Diagnostic Interview (CIDI),3! the most
commonly used fully structured interview, may classify more
participants with low-level symptoms as depressed, but fewer
participants with higher-level symptoms, than semistruc-
tured interviews.!"® The MINI may classify more participants
as depressed.!'* This is consistent with interview designs. Semi-
structured interviews are intended for administration by expe-
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b Comprise the PHQ-2.

rienced diagnosticians, require clinical judgment, and allow
question rephrasing and probes. Fully structured interviews are
designed for lay interviewer administration and are fully scripted
with no deviation allowed. They are intended to achieve stan-
dardization but may sacrifice accuracy.?>* The MINI was de-
signed for rapid administration and to be overinclusive.2°-3°

Within each reference standard category, we conducted
subgroup analyses. We estimated sensitivity and specificity
among participants who could be verified as not currently di-
agnosed or receiving mental health treatment vs all partici-
pants. This is because some primary studies included people
already diagnosed or receiving treatment, but those partici-
pants would not be screened in practice. We estimated sensi-
tivity and specificity by age (<60, =60 years), sex, country
Human Development Index, and recruitment setting.

Among studies that used a semistructured interview, we
evaluated accuracy of the PHQ-2 and PHQ-9 combination based
on commonly used cutoffs.-2° We compared sensitivity and
specificity for PHQ-2 scores of 2 or greater and 3 or greater alone
and combined with PHQ-9 scores of 10 or greater vs PHQ-9
scores of 10 or greater alone. In each scenario, we calculated
the number of participants who scored above the PHQ-2 thresh-
old and, in practice, would need to complete the full PHQ-9.
For these analyses, we excluded studies and participants with-
out PHQ-9 scores. In additional analyses, we compared sen-
sitivity and specificity for PHQ-2 scores of 2 or greater in com-
bination with PHQ-9 cutoff scores of 5 to 15 vs PHQ-9 alone at
cutoff scores of 5 to 15.

In all meta-analyses, for all cutoff scores separately, we fit
bivariate random-effects models using Gauss-Hermite
quadrature.®® This 2-stage approach simultaneously models sen-
sitivity and specificity, accounting for the correlation between
them and within-study precision estimates. Within each refer-
ence standard category, we constructed empirical receiver op-
erating characteristic plots and calculated area under the curve
(AUC). To compare results between subgroups and for the PHQ-2
and PHQ-2 and PHQ-9 combination vs PHQ-9 alone, we esti-
mated sensitivity and specificity differences and constructed
confidence intervals for differences via the cluster bootstrap
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approach,®”*® resampling at study and participant levels. We ran
1000 bootstrap iterations for each comparison, omitting itera-
tions where difference estimates were not produced. We con-
sidered differences to be statistically significantly different if
their confidence intervals did not include O.

To evaluate heterogeneity, for each included study, we pro-
duced sensitivity and specificity forest plots by reference stan-
dard category and for all studies in each subgroup within each
category. We quantified heterogeneity by reporting 12, the es-
timated variances of the random effects for sensitivity and
specificity, and estimating R, the ratio of the estimated stan-
dard deviation of pooled sensitivity or specificity from the ran-
dom-effects model to estimated standard deviation from the
corresponding fixed-effects model.>®

We generated hypothetical nomograms to illustrate possible
positive and negative predictive values of PHQ-2 cutoff scores
of 2 or greater and 3 or greater alone and in combination with
PHQ-9 scores of 10 or greater for assumed major depression
prevalence of 5% to 25%. These were based on summary sensi-
tivity and specificity estimates from the analysis of studies that
used semistructured interviews and had PHQ-9 scores available.

In sensitivity analyses, within each reference standard cat-
egory, we evaluated whether there were accuracy differences
by subgroups based on QUADAS-2 items. We did this for all
items with at least 100 major depression cases and noncases
rated as low vs unclear or high risk of bias.

For all analyses, we excluded studies with no major de-
pression cases or noncases, because this did not allow appli-
cation of the bivariate random-effects model, and partici-
pants missing data for a covariate of interest. There was a
maximum of 74 participants excluded from any analysis. For
clinical setting, we excluded 1 MINI study (130 participants)
that recruited inpatients and outpatients but did not have par-
ticipant-level setting data.

We did not conduct sensitivity analyses that combined ac-
curacy results with published results from studies that did not
contribute data. This is because, among 36 eligible studies that
did not contribute data, only 2 studies with a semistructured
reference standard“®-4! (908 participants, 65 cases), 1 study
with a fully structured reference standard*? (201 partici-
pants, 42 cases), and 4 studies using the MINI*3>-4¢ (878 par-
ticipants, 220 cases) published accuracy results eligible for any
analyses. The other studies with eligible data sets did not pub-
lish eligible accuracy results (eTable 1b in the Supplement).

All analyses were run in R (R version R 3.4.1 and R Studio
version 1.0.143) using the glmer function within the Ime4
package.*” For cutoff scores of 1 or greater for fully structured
and 5 or greater for MINI reference standards, the default op-
timizer failed to converge, and bobyqa was used. In each analy-
sis, pooled sensitivity and specificity and corresponding
2-sided 95% CIs were estimated.

. |
Results

Search Results and Data Set Inclusion
The database search identified 9674 unique citations, of which
9198 were excluded after title and abstract review and 289 after
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full-text review, leaving 187 eligible articles with 131 unique data
sets. Of these, 100 (76%) contributed data sets with PHQ-9
scores, PHQ-2 scores, or both. Authors of included studies con-
tributed data from 5 additional unpublished studies, for a total
of 105 data sets. Five data sets with PHQ-9 total scores did not
have item data necessary to calculate PHQ-2 scores and were
excluded. Thus, 100 data sets (44 318 participants; 4572 cases
[10%]; mean [SD] age, 49 [17] years; 59% female) were in-
cluded (Figure1). eTable 1in the Supplement shows study char-
acteristics of included studies and eligible studies that did not
provide data. Not counting the 5 unpublished studies, of 54 633
participants in 131 eligible published studies, we included
43787 participants (80%) from 95 published studies (73%).
Ofthe 100 included data sets, 48 were from studies that used
semistructured interviews, 20 from studies that used fully struc-
tured interviews (MINI excluded), and 32 from studies that used
the MINI. The Structured Clinical Interview for the DSM (SCID)*&
(45 studies, 9713 participants) and CIDI (17 studies, 15 899 par-
ticipants) were the most commonly used semistructured and
fully structured interviews (Table 2; eTable 2 in the Supplement).

PHQ-2 Sensitivity and Specificity

Among studies with a semistructured interview, sensitivity and
specificity for PHQ-2 scores of 2 or greater were 0.91 (95% CI,
0.88-0.94) and 0.67 (95% CI, 0.64-0.71); for PHQ-2 scores of 3
or greater, sensitivity and specificity were 0.72 (95% CI, 0.67-
0.77) and 0.85 (95% CI, 0.83-0.87), respectively. Across cut-
offs, sensitivity with semistructured interviews was 0.04 (95%
CI, 0.01-0.08) t0 0.20 (95% CI, 0.10-0.28) higher than with fully
structured interviews (significantly higher for cutoffs 1-6) and
0.02 (95% CI, 0.00-0.04) to 0.05 (95% CI, -0.04-0.13) higher
than with the MINI (not significantly different at any cutoff);
specificity was not significantly different across reference stan-
dard types (Table 3; eFigure 1in the Supplement). The AUC was
0.88 (95% CI, 0.86-0.89) for semistructured interviews, 0.82
(95% CI, 0.81-0.84) for fully structured diagnostic inter-
views, and 0.87 (95% CI, 0.85-0.88) for the MINI.

There was moderate heterogeneity. For cutoffs 2 to 3, the
?valuesranged from 0.47 to 1.29 for sensitivity and 0.27t0 0.78
for specificity, while R values ranged from 2.22 to 3.50 for sen-
sitivity and 3.47 to 9.30 for specificity. Forest plots are shown
in eFigure 2 and t® and R values in eTable 3 in the Supplement.

Subgroup Analyses

Sensitivity and specificity estimates were not significantly dif-
ferent for participants verified as not currently diagnosed or
receiving mental health treatment compared with all partici-
pants across reference standard categories. Among other sub-
group comparisons, there were no statistically significant or
substantive differences that replicated across cutoffs and ref-
erence standard categories (eTable 4; forest plots: eFigure 2;
12 and R values: eTable 3 in the Supplement).

Comparison of PHQ-2, PHQ-2 in Combination

With PHQ-9 = 10, and PHQ-9 > 10

Based on 44 studies that used a semistructured reference stan-
dard and provided both PHQ-2 and PHQ-9 scores, compared
with PHQ-9 scores of 10 or greater alone, all strategies resulted
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Figure 1. Flow Diagram of Study Selection Process

9674 Unique titles/abstracts identified and
screened for potential eligibility

9198 Titles/abstracts excluded

476 Full-text articles reviewed for eligibility

289 Excluded
13 No original data
35 No PHQ
126 No major depression
25 No validated interview to assess major depression
26 >2 wk Between PHQ and diagnostic interview
64 Sample selected for known distress, mental
health diagnosis, or psychiatric setting

187 Articles met eligibility criteria

56 Excluded (duplicate patient sample)

131 Unique studies met eligibility criteria

31 Eligible PHQ studies did not provide primary data
29 Author unable to contribute
2 Decision to contribute still pending

100 Eligible PHQ studies that contributed
primary data

5 Unpublished studies (provided by authors of
published eligible studies) that contributed
primary data

‘ 105 PHQ data sets with primary data ‘

5 Data sets excluded (did not provide
data to calculate PHQ-2 scores)

100 PHQ-2 studies included in the present study

| !

2294

48 PHQ-2 studies with a semistructured
diagnostic interview as the reference

20 PHQ-2 studies with a (non-MINI) fully
structured diagnostic interview as the
reference standard

32 PHQ-2 studies that used the MINI diagnostic
interview as the reference standard

standard
!

44 Semistructured PHQ-2 studies
with PHQ-9 scores available

MINI indicates Mini International Neuropsychiatric Interview; PHQ, Patient Health Questionnaire.

in substantially reduced sensitivity or specificity, except PHQ-2
scores of 2 or greater in combination with PHQ-9 scores of 10
or greater. For this combination, sensitivity was 0.82 (95% CI,
0.76-0.86) vs 0.86 (95% CI, 0.80-0.90) (not statistically sig-
nificant) and specificity was slightly higher (0.87[95% CI, 0.84-
0.89] vs 0.85 [95% CI, 0.82-0.87]) (statistically significant;
Table 4; eTable 5 in the Supplement; Figure 2). The AUC was
0.90 (95% CI, 0.89-0.91). Nomograms of positive and nega-
tive predictive values are shown in eFigure 3 in the Supple-
ment. Using PHQ-2 scores of 2 or greater in combination with
other PHQ-9 cutoffs (5-9, 11-15) resulted in lower combined sen-

JAMA June9,2020 Volume 323, Number 22

sitivity and specificity compared with PHQ-2 scores of 2 or
greater with PHQ-9 scores of 10 or greater (eTable 6 in the
Supplement).

With PHQ-2 scores of 2 or greater then PHQ-9 scores of 10
or greater, 43% (95% CI, 42%-44%) of participants had posi-
tive PHQ-2 screens and would have needed to complete the
full PHQ-9 in practice; 23% (95% CI, 22%-24%) of all partici-
pants would have had a positive PHQ-9 screen and needed fur-
ther mental health assessment compared with 25% (95% CI,
24%-26%) for PHQ-9 scores of 10 or greater alone and 43% (95%
CI, 42%-44%) for PHQ-2 scores of 2 or greater alone.
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Table 3. Comparison of PHQ-2 Sensitivity and Specificity Estimates Among Semistructured, Fully Structured, and MINI Reference Standards

Difference®

Fully structured MINI® Semistructured reference Semistructured reference

Semistructured reference standard reference standard - fully structured  standard - MINI
reference standard (MINI excluded) standard reference standard reference standard

No. of 48 20 32

studies

No. of 11703 17319 15296

participants

No. of 1538 1365 1669

participants

with major

depression

AuC 0.88(0.86 t0 0.89) 0.82(0.81t00.84) 0.87 (0.851t0 0.88)

(95% Cl)

Cutoff score  Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
(95% CI) (95% Cl) (95%CI) (95% ClI) (95% Cl) (95%CI) (95%ClI) (95% Cl) (95%CI) (95% ClI)

1 0.98(0.96 0.46(0.42 0.93(0.88 0.48(0.38 0.96(0.94 0.48(0.43 0.04(0.01 -0.02(-0.10 0.02(0.00 -0.01(-0.07
t00.99) t00.51) t00.96) t00.58) t00.98) t00.53) t0 0.08) t0 0.08) t0 0.04) t0 0.04)

2 0.91(0.88 0.67(0.64 0.82(0.75 0.71(0.63 0.89(0.84 0.68(0.64 0.10(0.03 -0.03(-0.09 0.02(-0.02 -0.01(-0.06
t0 0.94) t00.71) t0 0.87) t00.77) t00.92) t00.73) t00.18) to 0.04) t0 0.09) t0 0.04)

3 0.72(0.67 0.85(0.83 0.53(0.44 0.89(0.84 0.69(0.62 0.87(0.84 0.19(0.08 -0.04(-0.07 0.03(-0.06 -0.02(-0.05
t00.77) t0 0.87) t00.62) t00.92) t0 0.75) t0 0.90) t00.29) t0 0.00) t00.11) 10 0.02)

4 0.55(0.50 0.93(0.91 0.36(0.30 0.94(0.92 0.50(0.44 0.94(0.93 0.20(0.10 -0.01(-0.03 0.05(-0.04 -0.01(-0.03
t00.61) t0 0.94) t00.43) t0 0.96) t0 0.56) t0 0.96) t00.28) t00.01) t00.13) t00.01)

5 0.35(0.31 0.97(0.96 0.21(0.16 0.98(0.97 0.30(0.25 0.98(0.97 0.14(0.06 -0.01(-0.02 0.05(-0.03 -0.01(-0.01
to 0.40) t00.98) t00.26) t0 0.99) t0 0.36) t00.98) t00.21) t00.01) t00.13) t00.01)

6 0.23(0.19 0.99(0.98 0.13(0.09 0.99(0.98 0.18(0.15 0.99(0.99 0.10(0.04 0.00(-0.01 0.05(-0.02 0.00(-0.01
t00.27) t0 0.99) t00.17) t00.99) t00.22) t00.99) t00.16) to 0.00) t00.10) t0 0.00)

Abbreviations: AUC, area under the curve; MINI, Mini International
Neuropsychiatric Interview; PHQ-2, Patient Health Questionnaire-2.

2The MINI is a very brief fully structured diagnostic interview that was designed

b Because semistructured interviews are the type of diagnostic interview that
most closely replicates diagnostic procedures, differences are not shown for

for rapid administration by lay interviewers and intended to be overinclusive.

fully structured reference standards - MINI reference standards.

Table 4. Comparison of Sensitivity and Specificity Estimates and Number of Participants Requiring Full PHQ-9 for PHQ-2 Alone, PHQ-2
in Combination With PHQ-9, and PHQ-9 Alone Among 44 Studies (No. of Participants = 10 627; No. of Participants With Major Depression = 1361)
That Used a Semistructured Reference Standard and Had Both PHQ-2 and PHQ-9 Item Scores Available?

Screening strategy

PHQ-2 score =2 alone

PHQ-2 score =3 alone

PHQ-2 score 22

then PHQ-9 score 210

PHQ-2 score 23

then PHQ-9 score =10

PHQ-9 score 210 alone

PHQ-2
Administered, No. 10627 10627 10627 10627
Positive screens, No. (%) 4529 (42.6) 2650 (24.9) 4529 (42.6) 2650 (24.9)
PHQ-9
Administered, No. (%) 4529 (42.6) 2650 (24.9) 10627 (100.0)
Positive screens, No. (%) 2461 (23.2) 1946 (18.3) 2655 (25.0)

2296

Sensitivity and specificity

(95% ClI)
Sensitivity 0.92 (0.88t00.95) 0.72 (0.67 t0 0.77)
Specificity 0.67 (0.63 t0 0.70) 0.85(0.83t00.87)

Difference in accuracy estimates
(each strategy - PHQ-9 alone)

(95% CI)
Sensitivity 0.06 (0.01 t0 0.11) -0.13 (-0.20 to -0.09)
Specificity -0.18(-0.21t0-0.16)  0.01 (-0.02 t0 0.03)

0.82(0.76 t0 0.86)
0.87 (0.84 t0 0.89)

0.70 (0.64 t0 0.75)
0.91(0.89t00.93)

0.86 (0.80 t0 0.90)
0.85(0.82t00.87)

-0.04 (-0.09 to 0.01) -0.16 (-0.23t0 -0.12)
0.02 (0.00 t0 0.03) 0.06 (0.04 t0 0.08)

Abbreviation: PHQ, Patient Health Questionnaire.
2 Among the 48 PHQ-2 studies that used a semistructured reference standard,

4 studies did not have PHQ-9 item scores available and thus could not be
included in the comparison of screening strategies.

Risk of Bias Sensitivity Analyses

eTable 7 in the Supplement shows QUADAS-2 ratings for
individual signaling items and risk of bias domains for
included primary studies. Among 400 total domain ratings

JAMA June9,2020 Volume 323, Number 22

(4 perincluded study), 131 (33%) were coded as having low risk
of'bias, 253 (63%) as having an unclear risk, 11 (3%) as having a
highrisk, and 5 (1%) as varying across participants within a study.
Three of 48 studies (6%) that used a semistructured interview,
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6 of 20 studies (30%) with a fully structured interview, and 9
of 32 studies (28%) with a MINI reference standard had low risk
of bias across all 4 domains.

PHQ-2 accuracy comparisons across QUADAS-2 items
within reference standard categories are shown in eTable 4 in
the Supplement. No statistically significant differences were
found that replicated across cutoffs for any reference stan-
dard category.

|
Discussion

In this individual participant data meta-analysis of 44 stud-
ies that used semistructured diagnostic interviews to classify
depression, sensitivity using the combination of PHQ-2 (cut-
off 22) and PHQ-9 (cutoff =10) was not significantly different
than using the full PHQ-9 (cutoff >10) for all participants. Speci-
ficity for the combination was significantly, though mini-
mally, higher. The combination approach was estimated to re-
duce the number of participants needing to do the full PHQ-9
by 57% (95% CI, 56%-58%). Compared with the PHQ-9 alone,
the PHQ-2 alone resulted in statistically significant lower sen-
sitivity or specificity, depending on the cutoff score.

Consistent with previous findings with the PHQ-9,2° PHQ-2
sensitivity was highest compared with semistructured inter-
views, which most closely replicate clinical interviews by
trained professionals, and lower compared with fully struc-
tured interviews and the MINI, although differences com-
pared with the MINI were small and not statistically signifi-
cant. Specificity estimates were not significantly different
across reference standards. There were no significant accu-
racy differences between subgroups that replicated across ref-
erence standard categories, although some subgroups had lim-
ited numbers of participants and cases.

The finding that PHQ-2 sensitivity was greater when com-
pared with semistructured rather than fully structured interviews
may have occurred because fully structured interviews are de-
signed for reliability at the cost of validity.>?=> Previous studies
found that among participants with low-level depressive symp-
toms, fully structured interviews may classify more participants
as having major depression than semistructured interviews but
fewer among participants with high-level symptoms.'"**In the
present meta-analysis, most participants did not have major de-
pression. Thus, misclassification of major depression among par-
ticipants with subthreshold depressive symptoms based on fully
structured interviews might explain the lower sensitivity com-
pared with semistructured interviews.

Among studies with semistructured interviews, PHQ-2 sen-
sitivity and specificity were generally similar to estimates re-
ported in a previous aggregate-data meta-analysis that com-
bined reference standards without adjustment.® Using
individual participant data from 48 studies with semistruc-
tured interviews in the present study, sensitivity and speci-
ficity were, respectively, 0.91 and 0.67 for cutoff scores of 2
or greater and 0.72 and 0.85 for cutoff scores of 3 or greater
compared with 0.91 and 0.70 for cutoff scores of 2 or greater
(17 studies) and 0.76 and 0.87 for cutoff scores of 3 or greater
(19 studies) in the previous meta-analysis. This differed from

jama.com
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Figure 2. Receiver Operating Characteristic (ROC) Plots Comparing
Sensitivity and Specificity Estimates for the Patient Health
Questionnaire-2 (PHQ-2) Alone, the Patient Health Questionnaire-9
(PHQ-9) Alone, and for PHQ-2 Scores of 2 or Greater Followed By PHQ-9

1.0 -
0.8
> 0.6
=
S
c
&
0.4
0.2 @® PHQ-2 alone
e ® PHQ-9 alone
PHQ-2 22 followed
by PHQ-9
09 -
0 0.2 0.4 0.6 0.8 1.0
1-Specificity

The figure is for the 44 studies (participants = 10 627; No. with major
depression = 1361) that used a semistructured reference standard and had both
PHQ-2 and PHQ-9 item scores available. Among the 48 PHQ-2 studies that used
a semistructured reference standard, 4 studies did not have PHQ-9 item scores
available, and thus could not be included in the comparison of screening
strategies. The PHQ-2 line has 7 calculated points (inflections), representing
possible scores of O (right) to 6 (left). The PHQ-9 alone and PHQ-2 scores of 2
or greater followed by PHQ-9 lines have 28 calculated points (inflections),
representing possible scores of O (right) to 27 (left). The area under the curve
was 0.88 (95% Cl, 0.87-0.89) for PHQ-2 alone, 0.92 (95% Cl, 0.91-0.93) for
PHQ-9 alone, and 0.90 (95% Cl, 0.89-0.91) for PHQ-2 scores of 2 or greater
followed by PHQ-9.

a meta-analysis of PHQ-9 individual participant data,?° in
which, among studies that used a semistructured interview,
sensitivity at the standard cutoff score of 10 or greater was sub-
stantially greater than reported in a previous aggregate-data
meta-analysis that combined reference standards.®-2°
No previous meta-analysis and only 2 primary studies
have evaluated the PHQ-2 in combination with the PHQ-9. The
2 primary studies, however, reported results using different cut-
off combinations and generated estimates of sensitivity and
specificity that differed among older community-dwelling adults
(N = 378; sensitivity = 0.81, specificity = 0.89) and patients with
coronary artery disease (N = 1024, sensitivity = 0.75, specific-
ity = 0.84). Using individual participant data from 44 primary
studies with semistructured interviews in the present study and
standard cutoffs, which maximized combined sensitivity and
specificity, sensitivity (0.82) for PHQ-2 scores of 2 or greater fol-
lowed by PHQ-9 scores of 10 or greater was not significantly dif-
ferent to PHQ-9 scores of 10 or greater alone, and specificity
(0.87) was significantly better, though minimally. Assuming that
screening procedures allow for quick calculation of PHQ-2 scores
before presenting remaining PHQ-9 items (eg, electronic ad-
ministration), the combination could improve efficiency.
Routine screening for depression in primary care has been
recommended in the United States.® National guidelines from
Canada and the United Kingdom, however, recommended

14,15
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against screening due to the lack of direct trial evidence of ben-
efitand concerns about harms and consumption of health care
resources.*°->2 Well-conducted trials that compare screening
vs no screening are needed to determine whether screening
improves mental health outcomes. Using the PHQ-2 in com-
bination with the PHQ-9 may be a resource-efficient ap-
proach. Many individuals who screen positive, however, will
not meet major depression diagnostic criteria and will need
to be evaluated by a clinician.

Strengths of the study included the large sample size, in-
clusion of results from all cutoffs from all studies (rather than
just those published), assessment of PHQ-2 accuracy sepa-
rately across reference standards and by participant sub-
groups, and evaluation of the PHQ-2 and PHQ-9 combina-
tion, which had not been previously done in meta-analyses.

Limitations
This study has several limitations. First, primary data from 36
of 131 published eligible data sets (27%) were not included.
Second, there was moderate heterogeneity across stud-
ies, although it improved in most cases when subgroups were
considered. Subgroup analyses based on medical comorbidi-
ties, as specified in the study protocol, and on country and lan-
guage could not be conducted. This is because data on the pres-
ence of nonpsychiatric medical diagnoses were not available
for 40% of participants, with higher percentages missing for
specific diagnoses, and because many countries and lan-
guages were represented in few primary studies.

Accuracy of the PHQ-2 Alone and in Combination With the PHQ-9 for Screening to Detect Major Depression

Third, many included studies did not explicitly exclude par-
ticipants who may have already been diagnosed or receiving care
for depression, although there were not statistically significant
differences between analyses of participants verified to not cur-
rently be diagnosed or receiving treatment and analyses of all par-
ticipants, including those without this information.

Fourth, studies in the meta-analysis of individual participant
data were categorized based on the interview administered, but
it is possible that interviews may not have always been used in
the way intended. Among 48 studies that used semistructured
interviews, 3 used interviewers who did not meet typical stan-
dards, and 11 were rated unclear. It is possible that use of non-
qualified interviewers may have reduced differences in accuracy
estimates across reference standard categories.

Fifth, few studies were rated as having a low risk of bias
across all QUADAS-2 domains; thus, sensitivity analyses using
only studies with all low ratings were not conducted.

. |
Conclusions

In an individual participant data meta-analysis of studies that
compared PHQ scores with major depression di-
agnoses, the combination of PHQ-2 (with cutoff >2) followed
by PHQ-9 (with cutoff 210) had similar sensitivity but higher
specificity compared with PHQ-9 cutoff scores of 10 or greater
alone. Further research is needed to understand the clinical
and research value of this combined approach to screening.
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