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Supplementary Method 1. Search Strategy, Study Selection, Data Acquisition and Data

Extraction for Included IPDMA Datasets

Data Sources and Study Selection

We searched Medline, Medline In-Process & Other Non-Indexed Citations and
PsycINFO via OvidSP, and Web of Science via ISI Web of Knowledge from January 1, 2000
to May 9, 2018 for the PHQ-9 studies [1], from inception to June 10, 2016 for the EPDS [2],
and from inception to June 14, 2016 for the HADS-D [3], using peer-reviewed [4] search
strategies that were developed by an experienced medical librarian. We additionally reviewed
reference lists from relevant reviews and queried authors who contributed datasets about non-
published studies. We uploaded search results into RefWorks (RefWorks-COS, Bethesda,
MD, USA); after de-duplication, unique citations were uploaded into DistillerSR (Evidence
Partners, Ottawa, Canada) to manage the search process and data extraction.

Two investigators reviewed titles and abstracts for eligibility, independently. If either
identified a study as potentially eligible, full-text review was done by two investigators, also
independently. Any disagreements were resolved by consensus, with a third investigator
consulted as necessary. Translators were consulted for languages for which team members
were not fluent.

Data Extraction and Synthesis

We invited authors of eligible datasets to contribute de-identified primary data. As
necessary, we emailed corresponding authors of eligible primary studies up to three times. If
we did not receive a response, we emailed study co-authors and attempted to contact
corresponding authors by phone.

Diagnostic interview used, health care setting, and country of primary studies were

extracted from published articles by two investigators independently, and disagreements were



resolved by consensus. Countries were categorized as “very high”, “high” or “low-medium”
development based on the United Nations’ Human Development Index [5]. This is a
statistical composite index that includes indicators of life expectancy, education, and income.
Participant-level data included age, sex, health care setting (when studies included
participants from multiple settings), screening tool score, and major depression status (major
depression case or non-case) for PHQ-9 and HADS-D datasets, and age, pregnancy status,
screening tool score, and major depression status for the EPDS dataset. For major depression
classification, we considered MDD or MDE based on the DSM or ICD, and if more than one
was reported, we prioritized DSM over ICD. We prioritized DSM since it was more
commonly used in included studies, and we prioritized MDE over MDD, because screening
is done to attempt to detect depressive episodes, and further assessments must be done to
determine if the episode is related to MDD, bipolar disorder or persistent depressive disorder
[6].

We converted individual participant data to a standard format and synthesized with
study-level data into a single dataset. We compared published participant characteristics and
screening accuracy results with results from raw datasets, and we resolved any discrepancies
in consultation with the original investigators. For the present study, we only included data

from participants with complete data for all variables in analyses.
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Supplementary Method 2. Differences between IPDMAs in the Present Study and Previous

Published IPDMAs

We previously synthesized results in three IPDMASs [1-3] that examined the
performance of commonly used diagnostic interviews for major depression. There were
several differences, however, between the original IPDMAs and the results from each
IPDMA that we synthesized in the present analysis. First, the PHQ-9 IPDMA database has
been updated since the original IPDMA publication and now includes almost three times as
many participants. Thus, we used the updated database in the present analysis.
Supplementary Method 3 reports results for data acquisition for the updated PHQ-9 database,
and Supplementary Figure 1 illustrates the study selection process. Second, the original
published PHQ-9 IPDMA [1] included a small number of primary studies that used semi- and
fully structured interviews other than the SCID, CIDI, and MINI and did not compare the
MINI with the SCID directly, whereas the EDPS [2] and HADS-D [3] IPDMAs included
only the SCID, CIDI, and MINI and compared each of them directly. Thus, our re-analysis of
the PHQ-9 included only the SCID, CIDI, and MINI and included comparable analyses to
those for the EPDS and HADS-D. Third, to enable direct comparison across IPDMAs, we

converted raw screening tool scores in each IPDMA to standardized scores.
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Supplementary Method 3. Update of PHQ-9 IPDMA Database

To obtain the updated PHQ-9 IPDMA database, we used the same methods described
in a previous publication [1]. A medical librarian searched Medline, Medline In-Process &
Other Non-Indexed Citations via Ovid; PsycINFO; and Web of Science (January 1, 2000-
May 9, 2018) using a peer-reviewed search.

Of 9,674 unique titles and abstracts identified in the database search, 9,198 were
excluded after title and abstract review and 308 after full-text review, leaving 168 eligible
articles with data from 117 unique samples, of which 89 (76.1%) contributed datasets. In
addition, authors of included studies contributed data from five unpublished studies, for a
total of 94 datasets. Thus, 94 datasets (40,986 participants, 4,104 cases) were included in the
updated PHQ-9 IPDMA database.

In the present study, we reanalysed a subset of the updated PHQ-9 database. Of the 100
included studies, 45 studies used the SCID, 17 studies used the CIDI, and 32 used the MINI.
Among 94 studies that used the SCID, CIDI and MINI, one primary dataset did not include
data for one of the key covariates included in analyses (age) and was excluded, leaving 93
primary datasets (40,790 participants, 4,079 cases) included for analyses in the present study.

See Supplementary Figure 1.
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Supplementary Figure 1. Flow Diagram of Study Selection Process — PHQ-9 Update
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Supplementary Table 1. Characteristics of Included Primary Studies (N = 212; 199 unique
study samples)

Major
First Author, . . Screenin  Classification Tota Depressio
Year Country Recruited Population g Tool System IN n
N (%)
Structured Clinical Interview for DSM Disorders (SCID)
Aceti, 2012'  Ttaly Pregnant womeninthe  ppryg poy 1y 4 22(50)
third trimester
Akechi, 2006 Japan ~ Ouatientswithcancer g by poy R 23 17(8)
in palliative care setting
Saudi Hospitalized elderly in
Alamri, 2017 . medical and surgical PHQ-9 DSM-IV 199 24 (12)
Arabia
wards
%‘;‘;ﬁfag”’ Canada  Migraine patients HADS-D  DSM-IV 102 51(50)
PHQ-9 203 49 (24)
Amtmann, Multiple sclerosis
2015° USA patients PHQ-9 DSM-IV 164 48 (29)
Ayalon, 2010°  Israel Elderly primary care PHQ-9  DSM-IV 151 6 (4)
patients
Socially disadvantaged
Barnes, 2009’ UK mothers at 2 months EPDS DSM-III-R 347 25(7)
postpartum

Pregnant women
recruited from an
Bavle, 2016° India outpatient obstetrics EPDS DSM-1V 318 6(2)
department in a tertiary
care hospital

Beck, 2001° USA Postpartum mothers EPDS DSM-1V 150 18 (12)
Beraldi, Haemato-oncological
20141% Germany patients HADS-D DSM-IV 120 10 (8)
PHQ-9 115 7 (6)
Egi’g?fem’ Canada  IBD patients PHQ-9  DSM-IV 240 21(9)
»  South . .
Bhana, 2015 Africa Chronic care patients PHQ-9 DSM-1V 679 78 (11)
Bombardier, Inpatients with spinal
201213 USA cord injuries PHQ-9 DSM-IV 160 14 (9)
Bunevicius Lithuani Pregnant women 12 to 16
14 ’ weeks pregnant attending EPDS DSM-III-R 230 12 (5)
2009 a AR
an obstetric clinic
5 . Outpatients with ) i
Chagas, 2013  Brazil Parkinson's Disease PHQ-9 DSM-IV 84 19 (23)
Postpartum women
Chaudron recruited from Well-
6 USA Child Care visits with EPDS DSM-IV 187 70 (37)
2010 )
infants 0-14 months of
age
. . A primary care
%1112??‘13" vzvgnbab population with high HIV  PHQ-9  DSM-IV 254 147 (58)
prevalence
Cukor, 2008"  USA Patients with ESRD HADS-D DSM-IV 70 14 (20)
3: };?)il;?ge Sil Brazil Patients with stroke HADS-D DSM-IV 47 14 (30)
de Figueiredo,  Brazil Postpartum women EPDS DSM-1V 241 94 (39)
2015% enrolled in prenatal care
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14 (13)
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32 (6)
60 (34)
28 (33)
7 (16)
20 (14)

42 (27)

12 (9)

13 (18)

20 (9)

11 (10)

17 (13)

95 (25)

29 (8)

50 (48)



Rooney,
2013%¢

Ryan, 20128™

Sanchez-
Gistau, 2012"
Sanchez,
20127
Sanchez,
20147
Schwarzbold,
2014™

Shinn, 20177
Sidebottom,
20127

Simard, 2015”

Simning,
201278

Singer, 20087

Singer, 2009%°
Siu, 2012%
Spangenberg,
2015%

Stewart, 2013%
Stone, 2004

Tandon, 2012%

Tendais,
20148%

Toreki, 2013%
Toreki, 2014%
Tran, 2011%
Tung, 2015%°
Turner, 2009°!

Turner, 2012°%

Turner,
Unpublished*

Africa

UK

Ireland
Spain
Spain
Spain

Brazil
USA
USA

Canada
USA
Germany

UK
China

Germany

Malawi

UK

USA

Portugal

Hungary

Hungary

Vietnam

China

Italy

Australia

Australia

their antenatal
appointment at a primary
health care clinic
between 26 and 34 weeks
of pregnancy

Patients with cerebral
glioma

Patients with advanced
cancer

Patients with epilepsy

Patients had cardiac
tranplatation

Heart transplantation
candidates

Patients with severe TBI
Cancer patients
Pregnant women

Patients with cancer in
non-medical setting
Older adults living in
public housing
Patients with laryngeal
cancer

Patients with cancer in
acute care

Postpartum women

Primary care patients

Pregnant women
attending antenatal clinic
in rural Malawi
Outpatients after stroke
Pregnant and postpartum
women enrolled in home
visitation programs
Pregnant women
recruited in an obstetrics
outpatient unit

Women at 12 weeks
antenatal

Women between 6 and 8
weeks postpartum
Pregnant and postpartum
Vietnamese women
recruited from the
commune health centre
Patients with diabetes
Women from a regional
epilepsy center in Italy
between 5 and 8 weeks
postpartum

Stroke patients

Cardiac rehabilitation
patients

HADS-D
PHQ-9
HADS-D

HADS-D
HADS-D
HADS-D

HADS-D
PHQ-9
PHQ-9

HADS-D
PHQ-9
HADS-D

HADS-D
EPDS
PHQ-9

EPDS
HADS-D
EPDS
EPDS
EPDS
EPDS
EPDS
HADS-D
EPDS
HADS-D
PHQ-9

PHQ-9
HADS-D

12

DSM-1V

DSM-1V

DSM-1V

DSM-1V

DSM-1V

DSM-1V
DSM-1V
DSM-1V

DSM-1V

DSM-1V

DSM-1V

DSM-1V
DSM-1V
DSM-1V

DSM-1V

DSM-1V

DSM IV

DSM-1V

DSM-1V

DSM-1V

DSM-1V

DSM-1V

DSM-IV-TR

DSM-1V

DSM-1V

133
126
203

296

22

120

44
136
242

60

190

141

580
805
160

186

35

89

141

219

265

359

136

54

72

72

51
52

15 (11)
14 (11)
8(4)

35(12)
3 (14)
8(7)

14 (32)
12 (9)
12 (5)

7(12)
10 (5)
8(6)

55 (9)
126 (16)
1(1)

34 (18)
4(11)
25 (28)
18 (13)
703)
8(3)
52 (14)
33 (24)
5(9)
13 (18)
13 (18)

4(8)
4(8)



Vega-

Women up to 12 months

Dienstmaier, Peru EPDS DSM-IV 306 19 (6)
2002 postpartum
;’(;’g;?ger’ Chile  Primary care patients PHQ9  DSM-IV 190 59(31)
Waener Patients starting
20 1%95 ’ USA radiotherapy for the first ~ PHQ-9 DSM-1V 54 6(11)
diagnosis of any tumor
Walterfang, . Patients with
2007 Australia Adrenomyeloneuropathy HADS-D DSM-IV 10 1(10)
Williams, Parkinson’s Disease
2012°7 USA patients PHQ-9 DSM-1V 235 61 (26)
. The . .
Wittkampf, Primary care patients at
2009% Ir:Idestherla risk for depression PHQ-9 DSM-IV 260 4507
Composite International Diagnostic Interview (CIDI)
SO Oman Patients with TBI HADS-D  ICD-10 67 38(57)
PR Oman  Patients with epilepsy ~ HADS-D  ICD-10 140 37(26)
w01 New . . ) i
Arroll, 2010 Zealand Primary care patients PHQ-9 DSM-IV 2522 156 (6)
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Elderly outpatients with
Cheung, New chronic obstructive HADS-D DSM-IV 55 12)
2011 Zealand .
pulmonary disease
Cholera, South Patients undergoing PHQ-9 DSM-IV 395 47 (12)
2014 Africa routine HIV counseling
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van The
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Abbreviations: DSM: Diagnostic and Statistical Manual of Mental Disorders; ICD: International Classification of
Diseases; UK: United Kingdom; USA: United States of America.

*Was unpublished at the time of electronic database search

"Was not retrieved at the time of electronic database search

“Included in both PHQ-9 and HADS-D datasets.

“Different studies used the same sample which was included in both PHQ-9 and HADS-D datasets.
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Supplementary Table 2. Comparison of Major Dession Classification Odds across

Diagnostic Interviews, Among Studies that Only Included One Depression Screening Tool

Model without
interaction® Model with interaction”
Diagnostic Adjusted odds Adjusted odds Adjusted odds ratio
interview Screening ratio aOR (95%  ratio aOR (95% aOR for interaction
comparison tool CI) CI) (95% CI)
CIDI vs. SCID® PHQ-9 0.92 (0.53,1.59) 1.25(0.70,2.23)  0.76 (0.68, 0.84)
EPDS 0.34 (0.09,1.34) 0.66 (0.15,2.82) 0.50(0.41, 0.61)
HADS-D  1.38(0.64,2.97) 1.66(0.77,3.56)  0.76 (0.63, 0.93)
Pooled 091 (0.51,1.62) 1.29(0.84,2.01) 0.67(0.52, 0.85)
I’ 35% 0% 85%
MINI vs. SCID* PHQ-9 1.59(0.98,2.59) 1.32(0.80,2.17)  1.17(1.04, 1.30)
EPDS 0.91(0.43,1.94) 1.15(0.52,2.50) 0.76 (0.62, 0.93)
HADS-D  1.51(1.01,2.25) 1.42(0.94,2.13) 1.09 (0.94 1.26)
Pooled 1.43 (1.07,1.90) 1.33 (1.00, 1.80)  1.01 (0.80, 1.26)
I? 0% 0% 85%
MINI vs. CIDI* PHQ-9 1.83 (1.00,3.33) 1.19(0.65,2.20) 1.54(1.39, 1.71)
EPDS 3.72(1.21,11.43) 2.83(0.85,9.33) 1.49(1.18, 1.88)
HADS-D  1.38(0.64,2.98) 1.13(0.54,2.34) 1.41 (1.18, 1.68)
Pooled 1.86 (1.20,2.89) 1.30(0.84,2.18)  1.51(1.39, 1.63)
I? 2% 0% 0%

*No interaction; adjusted for depression symptom severity (standardized PHQ-9, EPDS, or
HADS-D scores), age, and country human development index for all three IPDMAs, sex and
patient care setting for the PHQ-9 and HADS-D IPDMAs, and pregnancy status (pregnant
versus postpartum) for the EPDS.

®Including an interaction between diagnostic interview and PHQ-9, EPDS, or HADS-D
scores; adjusted for depression symptom severity (standardized PHQ-9, EPDS, or HADS-D
scores), age, and country human development index for all three IPDMAs, sex and patient
care setting for the PHQ-9 and HADS-D IPDMAs, and pregnancy status (pregnant versus
postpartum) for the EPDS.

“There were 9 SCID studies and 2 CIDI studies from both PHQ-9 and HADS-D dataset were
removed from this comparison because of overlapping.

“There were 9 SCID studies and 2 MINI studies from both PHQ-9 and HADS-D dataset were
removed from this comparison because of overlapping.

“There were 2 CIDI studies and 2 MINI studies from both PHQ-9 and HADS-D dataset were
removed from this comparison because of overlapping.

Abbreviations: CIDI: Composite International Diagnostic Interview; EPDS: Edinburgh
Postnatal Depression Scale; HADS-D: Depression subscale of Hospital Anxiety and
Depression Scale; MINI: Mini International Neuropsychiatric Interview; PHQ-9: Patient
Health Questionnaire-9; SCID: Structured Clinical Interview for DSM
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Supplementary Figure 2. Probability of Major Depression Classification by PHQ-9 Score

for the SCID, CIDI, and MINI.
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Abbreviations: CIDI: Composite International Diagnostic Interview; PHQ-9: Patient Health Questionnaire-9;
MINI: Mini International Neuropsychiatric Interview; SCID: Structured Clinical Interview for DSM.

The histogram presents the number of subjects at each PHQ-9 score and corresponding standardized score
(mean of the PHQ-9 score is 4.99, SD is 5.26) for each diagnostic interview. The lines present the proportion
with major depression at each PHQ-9 score (actual and standardized) for each diagnostic interview. The lines
for each diagnostic interview were generating via logistic regression models with standardized PHQ-9 score as
the main predictor, and proportion with major depression as the outcome. The shapes of the associations were
estimated directly from the data, with the amount of smoothing estimated via generalized cross validation. The
graph was made for descriptive purpose. The analyses did not account for clustering by study. The proportion of
major depression cases was very high at the higher end of the score scale where there were not many
participants, while the proportion was lower in lower end of the scale where there were many participants.
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Supplementary Figure 3. Probability of Major Depression Classification by EPDS Score for

the SCID, CIDI, and MINL
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Abbreviations: CIDI: Composite International Diagnostic Interview; EPDS: Edinburgh Postnatal Depression
Scale; MINI: Mini International Neuropsychiatric Interview; SCID: Structured Clinical Interview for DSM.

The histogram presents the number of subjects at each EPDS score and corresponding standardized score (mean
of the EPDS score is 6.98, SD is 5.58) for each diagnostic interview. The lines present the proportion with major
depression at each EPDS score (actual and standardized) for each diagnostic interview. The lines for each
diagnostic interview were generating via logistic regression models with standardized EPDS score as the main
predictor, and proportion with major depression as the outcome. The shapes of the associations were estimated
directly from the data, with the amount of smoothing estimated via generalized cross validation. The graph was
made for descriptive purpose. The analyses did not account for clustering by study. The proportion of major
depression cases was very high at the higher end of the score scale where there were not many participants,
while the proportion was lower in lower end of the scale where there were many participants.
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Supplementary Figure 4. Probability of Major Depression Classification by HADS-D Score

for the SCID, CIDI, and MINI.
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Abbreviations: CIDI: Composite International Diagnostic Interview; HADS-D-D: Depression subscale of
Hospital Anxiety and Depression Scale; MINI: Mini International Neuropsychiatric Interview; SCID: Structured
Clinical Interview for DSM.

The histogram presents the number of subjects at each HADS-D score and corresponding standardized score
(mean of the HADS-D score is 5.16, SD is 4.07) for each diagnostic interview. The lines present the proportion
with major depression at each HADS-D score (actual and standardized) for each diagnostic interview. The lines
for each diagnostic interview were generating via logistic regression models with standardized HADS-D score
as the main predictor, and proportion with major depression as the outcome. The shapes of the associations were
estimated directly from the data, with the amount of smoothing estimated via generalized cross validation. The
graph was made for descriptive purpose. The analyses did not account for clustering by study. The proportion of
major depression cases was very high at the higher end of the score scale where there were not many
participants, while the proportion was lower in lower end of the scale where there were many participants.
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