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HIGHLIGHTS

- Patient Health Questionnaire 9 (PHQ-9) has been widely validated for depression screening in primary care in high- and low-income
countries.

- Atwo-stage screening is recommended for depression.

- A Mental Health Professional (MHP) should confirm the diagnosis by use of a semi-structured diagnostic interview.

- Systematic review according to PRISMA statement.

ABSTRACT Word count: 223

Background: Depression is a leading cause of disability. International guidelines recommend screening for depression and the Patient Health
Questionnaire 9 (PHQ-9) has been identified as the most reliable screening tool. We reviewed the evidence for using it within the primary care
setting.

Methods: We retrieved studies from MEDLINE, Embase, PsycINFO, CINAHL and the Cochrane Library that carried out primary care-based
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depression screening using PHQ-9 in populations older than 12, from 1995 to 2018.

Results: Forty-two studies were included in the systematic review. Most of the studies were cross-sectional (N=40, 95%), conducted in high-
income countries (N=27, 71%) and recruited adult populations (N=38, 90%). The accuracy of the PHQ-9 was evaluated in 31 (74%) studies with a
two-stage screening system, with structured interview most often carried out by primary care and mental health professionals. Most of the
studies employed a cut-off score of 10 (N=24, 57%, total range 5 — 15). The overall sensitivity of PHQ-9 ranged from 0.37 to 0.98, specificity from
0.42 to 0.99, positive predictive value from 0.09 to 0.92, and negative predictive value from 0.8 to 1.

Limitations: Lack of longitudinal studies, small sample size, and the heterogeneity of primary-care settings limited the generalizability of our
results.

Conclusions: PHQ-9 has been widely validated and is recommended in a two-stage screening process. Longitudinal studies are necessary to

provide evidence of long-term screening effectiveness.

Key words: depression, screening, primary care, PHQ-9.

Word count: 3257
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INTRODUCTION

Depression represents a significant contributor to the global burden of disease and affects more than 300 million people in all communities
across the world (World Health Organization, 2018). One in five people experiences a period of depression in their lives and it is the leading
cause of disability worldwide. Burden of disease is a complex concept with different connotations, and covers the burden to the patient,
caregiver, the health system, society and economy. Aside from the personal cost to sufferers and their families, the impact on the economy is
vast, with the cost in Europe alone amounting to €92 billion a year, much of which is down to lost productivity (The Economist, 2014).
Conversely, the recent economic crisis has overloaded the burden of mental disease and posed a further challenge to the prevention of
psychiatric disorders (Odone et al., 2018)

International guidelines recommend screening for depression starting from primary care settings (Siu et al., 2016), while some concerns
about possible harms of a massive screening have been raised (Thombs et al., 2012). A broad variety of depression screening tools have been
proposed and validated. Nevertheless, there is urgent need of choosing one tool to reach a standardized and globally accepted approach (El-Den
et al., 2018). Recently, the 9-item version of the Patient Health Questionnaire (PHQ-9) has been identified as the most reliable screening tool for

depression (El-Den et al., 2018; Levis et al., 2019).
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In recent years, the research around the diagnostic accuracy and psychometric properties of PHQ-9 has flourished within the
international scientific community and several studies have been published (El-Den et al., 2018; Levis et al., 2017; Manea et al., 2017; Wu et al.,
2019). This systematic review is the first to investigate how screening has been implemented in primary care settings using the PHQ-9.

Aim of the study
We systematically reviewed the literature to determine the clinical utility of the PHQ-9 as a screening tool for major depressive disorder

within the primary care setting.

MATERIAL AND METHODS
This systematic review was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

guidelines (Liberati et al., 2009), as previously done (Amerio et al., 2016; Amerio et al., 2018).

Information sources and search strategy
Studies were identified searching the electronic databases MEDLINE, Embase, Pyscinfo, CINAHL, and the Cochrane Library. We combined

free text terms and MeSH heading as following: ((primary[tiab] AND (care*[tiab] OR healthcare*[tiab] OR health[tiab])) OR ((general[tiab] OR
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family[tiab]) AND (practitioner*[tiab] OR physician*[tiab] OR medic*[tiab])) OR GP[tiab] OR "Physicians, Primary Care"[Mesh] OR "Primary
Health Care"[Mesh]) AND (Screening[tiab] OR (screening[tiab] AND (tool*[tiab] OR test*[tiab] OR instrument*[tiab] OR scale*[tiab] OR
intervention*[tiab])) OR “secondary prevention”[tiab] OR "Mass Screening"[Mesh]) AND (“Patient Health Questionnaire”[tiab] OR PHQ*[tiab] OR
"Patient Health Questionnaire"[Mesh]) AND (Depress*[tiab] OR ((unipolar[tiab] OR major[tiab]) AND (depress*[tiab] OR (“mood
disorder*”[tiab]))) OR "Depression/prevention and control"[Mesh] OR “Depression”[Mesh] OR "Depressive Disorder"[Mesh]). The strategy was
first developed in MEDLINE and then adapted for use in the other databases (Appendix). Studies in English, published from January 1st, 1995 to
October 31st, 2018 were included. In addition, further studies were retrieved from reference listing of relevant articles and consultation with

experts in the field.

Study population and study designs
We considered studies recruiting participants from primary care settings that focused on PHQ-9 screening of major depressive disorder
(American Psychiatric Association, 2013; World Health Organization, 2004) in primary care settings. Studies conducted using other screening
tools were excluded. Studies examining populations of both sexes older than 12 years of age were included.

Studies that focused on specific populations or that were carried out in specialized settings (e.g. hospital inpatient specialties) were

excluded.
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Studies that compared the PHQ-9 with a diagnostic tool based on DSM or ICD were included as well as studies that performed a
screening without diagnostic comparison.

Both observational and experimental studies were included. Grey literature was considered. Secondary literature reports and book
chapters were excluded. Studies included in former relevant systematic reviews and meta-analyses were individually evaluated. Studies not

applying correct epidemiological methodology were excluded.

Outcomes

Primary outcomes were PHQ-9 sensitivity and specificity for the presence of major depressive disorder according to DSM or ICD criteria.
Literature on the PHQ-9 suggests to adopt a cut-off score of 10 in a 2-stage screening, that is consistent with moderate severity of depression
symptoms (Kroenke et al., 2010).

However, we also included studies using other cut-off values that yielded sensitivity above specificity, keeping the latter equal or above
75%. These are suggested as the optimal characteristics in order to use PHQ-9 by the authors of the questionnaire (Lowe et al., 2004; Spitzer et

al., 1999).

Study selection and data extraction
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Identified studies were independently reviewed for eligibility by two authors (LC, AA) in a two-step process: a first screening was
performed based on titles and abstracts, then full texts were retrieved for a second screening. Disagreement was resolved by consensus.
Data were extracted by two reviewers (LC, AA) with the supervision of another author (AQ) using an ad-hoc developed data extraction

spreadsheet.

Data items

Information was extracted from each included study on: 1) study design, time and country of intervention, sample size and possible
subsets; 2) demographic characteristics of the sample, such as age, sex, ethnicity, educational level, income, employment status, and health
insurance coverage; 3) setting, language, and method of administration of PHQ-9, screening stages, positive and negative aspects highlighted in

the reports; 4) reference diagnostic interview, cut-off scores considered, sensitivity, specificity, positive and negative predictive values.

Quality assessment
The same authors who performed data extraction (LC, AA) independently assessed the quality of selected studies using the checklist
developed by Downs and Black both for randomized and non-randomized studies (Downs and Black, 1998). Disagreements by reviewers were

resolved by consensus. Table 1 shows the quality assessment total score assigned to each study.
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RESULTS
Study selection

One thousand fourteen potential studies were identified from the selected databases and after cross-checking references of relevant
articles. Six hundred seventy-one studies were retrieved after duplicate removal. Studies were screened and selected as described in Figure 1.

The search identified 42 studies that were included in the systematic review.

Study characteristics

Characteristics of included studies are reported in Table 1. Forty (95%) studies were cross-sectional (Ahmad et al., 2016; Azah et al., 2005;
Ballou et al., 2016; Becker et al., 2002; Bhatta et al., 2018; Carey et al., 2014; Chen et al., 2016; Chen et al., 2010; Chen et al., 2013; Chen et al.,
2006; Cheng and Cheng, 2007; Chowdhury et al., 2004; Fogarty et al. 2008; Ganguly et al., 2013; Gelaye et al., 2013; Gilbody et al., 2007; Harriss
et al., 2018; Hong, 2018; Husain et al., 2007; Inagaki et al., 2013; Indu et al., 2018; Karekla et al., 2012; Kohrt et al., 2016; Kroenke et al., 2001;
Kujawska-Danecka et al., 2016; Liu et al., 2011; Lotrakul et al., 2008; Lowe et al., 2004; Mufioz-Navarro et al., 2017; Muramatsu et al., 2007;
Pilowsky et al., 2006; Rancans et al., 2018; Richardson et al., 2010; Sherina et al., 2012; Spitzer et al., 1999; Sung et al., 2013; Vrublevska et al.,

2018; Wulsin et al., 2002; Yeung et al., 2008; Zuithoff et al., 2010), one was prospective cohort study (Aalsma et al., 2018) and one included
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prospective, focus-group, and cross-sectional designs (Hanlon et al., 2015). The study sample sizes ranged from 93 to 3417 patients, with a total
sample size of 35464 patients.
Studies were conducted between 1997 and 2017. Four studies did not report the time of implementation and were assumed to be

carried out two years before their publication dates (Ballou et al., 2016; Chowdhury et al., 2004; Ganguly et al., 2013; Indu et al., 2018).

Demographics

Thirty-eight (90%) studies were carried out on adults, four (10%) on adolescents. With regard to the former subset, twenty-seven (71%)
studies were carried out in high income countries (Ahmad et al., 2016; Ballou et al., 2016; Becker et al., 2002; Carey et al., 2014; Chen et al.,
2016; Chen et al., 2006; Cheng and Cheng, 2007; Fogarty et al., 2008; Gilbody et al., 2007; Hanlon et al., 2015; Harriss et al., 2018; Hong, 2018;
Inagaki et al., 2013; Karekla et al., 2012; Kroenke et al., 2001; Kujawska-Danecka et al., 2016; Liu et al., 2011; Lowe et al., 2004; Mufioz-Navarro
et al., 2017; Muramatsu et al., 2007; Pilowsky et al., 2006; Rancans et al., 2018; Richardson et al., 2010; Spitzer et al., 1999; Sung et al., 2013;
Vrublevska et al., 2018; Yeung et al., 2008; Zuithoff et al., 2010), as defined by the World Bank (World Bank, 2019). Eighteen (66%) of those 27
studies were conducted in the USA . Three (75%) studies conducted in adolescents were carried out in high income countries. Two of those
were conducted in the USA. The comprehensive rate of females across the studies ranged between 64% and 74% in adults, between 46% and

58% in adolescents.
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Twenty-two (52%) studies reported additional relevant demographic information, such as educational level (N=18, 43%), ethnic or
linguistic composition (N=12, 29%), occupational status (N=8, 19%), health insurance (N=4, 11%), and residence (N=1, 3%) (Ahmad et al., 2016;
Aalsma et al., 2018; Becker et al., 2002; Bhatta et al., 2018; Carey et al., 2014; Chen et al.; 2016; Chen et al., 2013; Chen et al., 2006; Fogarty et
al., 2008; Gelaye et al., 2013; Hanlon et al., 2015; Hong, 2018; Indu et al., 2018; Kohrt et al., 2016; Kroenke et al., 2001; Lotrakul et al., 2008;
Mufioz-Navarro et al., 2017; Pilowsky et al., 2006; Rancans et al., 2018; Spitzer et al., 1999; Sung et al., 2013; Vrublevska et al., 2018). According
to available data, on a subset of 15852 patients (45% out of the comprehensive sample size), the rate of individuals with educational level higher
than Primary Education (UNESCO, 2011) was 71% (N=11247). Data on health insurance coverage were available for a subset of 6603 (20%)
patients with a public health insurance coverage rate accounted for 57% (N=3780).

PHQ-9 screening process

Table 2 shows the characteristics of screening process drawn from the included studies, divided by age group to highlight the differences
in depression screening among adolescents and adults (Siu et al., 2016).

The majority of the studies were carried out in community-based primary care practices (N=28, 67%); other settings were hospital-based
primary care outpatient clinics (N=4, 10%), rural clinics (N=3, 7%), school-based programs (N=3, 7%), community-based prevention programs

(N=2, 5%), a private-insurance healthcare facility (N=1, 2%), and a community pharmacy (N=1, 2%).
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PHQ-9 was self-reported by patients in 34 studies (81%) and administered as an interview in the remaining eight studies (19%). PHQ-9 was
validated in 20 languages besides English.

We retrieved information about implementation stages for 40 (95%) studies. Two studies included an ultra-brief screening scale before
PHQ-9 was administered (Aalsma et al., 2018; Chen et al., 2006). The PHQ-9 was administered by General Practitioners (GPs), nurses, or medical
students in ten studies (24%) (Becker et al., 2002; Bhatta et al., 2018; Chen et al., 2010; Chen et al., 2013; Chen et al., 2006; Cheng and Cheng,
2007; Gelaye et al., 2013; Spitzer et al., 1999; Sung et al., 2013; Wulsin et al., 2002). Most of the studies (N=31, 74%) adopted a two-stage
screening system, in which a clinical interview confirmed or refused the preliminary PHQ-9 assessment. A Mental Health Professional (MHP),
who was blind to PHQ-9 results, performed the diagnostic interview in 18 (43%) studies (Azah, 2005; Becker et al., 2002; Chen et al., 2010; Cheng
and Cheng, 2007; Chowdhury et al., 2004; Gelaye et al., 2013; Hanlon et al., 2015; Hong, 2018; Indu et al., 2018; Kohrt et al., 2016; Kroenke et
al., 2001; Mufoz-Navarro et al., 2017; Pilowsky et al., 2006; Rancans et al., 208; Spitzer et al., 1999; Vrublevska et al., 2018; Yeung et al., 2008;
Zuithoff et al., 2010). Some studies developed a protocol for immediate referral of emergent cases such as suicidal ideation (N=2, 5%) (Ballou et
al., 2016; Chen et al., 2010), implemented a formal staff training before carrying out the survey (N=5, 12%) (Bhatta et al., 2018; Chen et al., 2010;
Chen et al., 2006; Cheng and Cheng, 2007; Chowdhury et al., 2004), and analyzed the staff compliance throughout the screening process (N=1,

2%) (Bhatta et al., 2018).



Journal Pre-proof

PHQ-9 Operating Characteristics

Table 3 shows the accuracy data of the PHQ-9 as evaluated in 31 (74%) studies that used different diagnostic interviews on 13459
participants. Fully structured and semi-structured interviews were considered separately. The main standardized diagnostic rating scales used
were the Mini-International Neuropsychiatric Interview (MINI) (4004 patients, 30%), the Composite International Diagnostic Interview (CIDI)
(2623 patients, 19%), the Structured Clinical Interview for DSM-IV (SCID) (2853 patients, 21%), and the Structured Clinical Assessment in
Neuropsychiatry (SCAN) (2529 patients, 19%).

Overall, the cut-off scores ranged from a minimum of 5 to a maximum of 15 points, sensitivity from 0.37 to 0.98, specificity from 0.42 to
0.99, positive predictive value from 0.09 to 0.92, and negative predictive value from 0.8 to 1. A 10-point cut-off was applied in many of the
studies (N=24, 57%). Considering 20 studies applying a 10-point cut-off and performing either a fully structured or semi-structured interview,
sensitivity was 0.85 or higher in 9 studies (45%) (Bhatta et al., 2018; Chen et al., 2010; Chen et al., 2006; Cheng and Cheng, 2007; Chowdhury et
al., 2004; Mufioz-Navarro et al., 2017) and specificity was 0.75 or more in 16 studies (80%) (Azah, 2005; Becker et al., 2002; Chen et al., 2016;
Chen et al., 2010; Chen et al., 2013; Gilbody et al., 2007; Inagaki et al., 2013; Kroenke et al., 2001; Liu et al., 2011; Lotrakul et al., 2008;
Muramatsu et al., 2007; Rancans et al., 2018; Spitzer et al., 1999; Vrublevska et al., 2018; Wulsin et al., 2002; Zuithoff et al., 2010). Sensitivity

was higher than 0.9 in three studies that performed either SCID or CIDI (Gilbody et al., 2007; Kohrt et al., 2016; Mufioz-Navarro et al., 2017).
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DISCUSSION

The PHQ-9 has been widely used in different primary care settings for the screening of depression. Most of the included studies were
cross-sectional (N=40, 95%), conducted in high income countries (N=27, 71%) in adult population (N=38, 90%). PHQ-9 accuracy was evaluated in
31 (74%) studies with a two-stage screening system carried out by primary care and mental health professionals with either fully structured or
semi-structured interviews.

Based on the results of our systematic review some observations can be made.

Cut-off score

The cut-off score approach proved to be more useful than the algorithm approach (He et al., 2019). In the last 20 years many of the
researchers have used a cut-off score of 10 or higher, which is also the most represented among the reviewed studies. According to previous
reviews, that was consistent with a severity measure of depressive symptoms evaluated with the same questionnaire (Kroenke et al., 2010). A
meta-analysis defined acceptable cut-off points between 8 and 11 (Manea et al., 2012). Besides, an individual-participant data meta-analysis
demonstrated that a retrospective selection of optimal cut-off led to the paradox of an increasing in sensitivity when the cut-off severity
increased (Levis et al., 2017). The operating characteristics were maximized at a 10-point cut-off (Levis et al., 2019). Our review suggests that

more variability across studies is to be expected in sensitivity than specificity.
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Some authors emphasized the impact of age, context, educational level and social stigma on the choice of the cut-off in each specific
setting (Chen et al., 2016; Gelaye et al., 2013). Authors of previous reviews analyzed this issue and recommended that researchers report the

operating characteristics for the whole range of possible cut-off scores (Levis et al., 2017; Manea et al., 2012).

Diagnostic interviews

Given the complexity of the spectrum of depressive disorders (Amerio et al., 2014), the use of a structured interview based on DSM
(Diagnostic and Statistical Manual of Mental Disorders) (American Psychiatric Association, 2013) criteria is recommended as a reliable way to
validate a screening questionnaire. Nevertheless, a recent individual participant data meta-analysis showed that fully structured interviews

tended to identify more cases of mild depression, whereas semi-structured interviews were more sensitive to severe cases (Levis et al., 2018).

Differences have also been reported among fully structured interviews: MINI, developed as a rapid diagnostic tool, tended to diagnose
depression two times more than CIDI that provided a deeper diagnosis of depression (Levis et al., 2018). Similar issues have been reported in the
selected studies (Zuithoff et al., 2010).

Role and training of primary care operators
Few studies clearly reported the role of GPs and other primary care professionals throughout the screening process. Primary care

operators should be trained in explaining the meaning of the score to the patients, in order to reduce possible harms from misinterpretation.
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GPs should make use of the screening tool to detect and deepen the patient’s experience of illness.
Studies that included a staff training or a compliance analysis suggested that such procedures can help addressing organizational

factors that might affect screening efficiency and effectiveness.

Integration between mental health and primary care services

Many of the selected studies included a structured diagnostic interview performed by an MHP. That is a screening model that should be
recommended in order to increase homogeneity and reliability of the reference test. Therefore, a real integration between Mental Health and
Primary Care Services is essential to ensure a prompt patient-centered care. Structured diagnostic interviews should be timely performed, in

order to lower the emotional consequences of positive screening results and lead patients to early treatments.

Future directions

New technologies could speed up the screening process, as reported in previous studies (Aalsma et al., 2018; Harriss et al., 2018). A
digital implementation could be the best and simple way to administer PHQ-9, increasing the study sample size.

Few studies acted as spin-off examples of PHQ-9 application and adaptability to different settings including community pharmacies

(Ballou et al., 2016), school-based programs (Bhatta et al., 2018) and community health campaigns (Harriss et al., 2018; Kujawska-Danecka et al.,
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2016). These new settings might be taken in account in the near future and they may be the only access to health care for a substantial part of
population. New settings coupled with the use of a valid screening tool provide a valuable opportunity to perform widespread screening for

depressive disorders.

LIMITATIONS

The main strengths of this study are the extent of the review, the total sample size and systematic approach that was used to review the
literature. A meta-analysis was not possible as the data lacked homogeneity. Also, results may be sensible to the methodological shortcomings
of the primary studies. Inclusion of participants with current psychiatric diagnoses and comorbidities or currently taking psychotropic medication
could have overestimated the clinical utility of the screening tool (Rice et al., 2016). Lack of longitudinal studies and small sample sizes tended to
reduce the power of studies largely affecting their quality. Thirty-two (86%) studies were assigned a score equal or lower than 24/31 on the
Downs and Black quality scale (Downs and Black, 1998). The studies adopted different approaches for the PHQ-9 administration and sequential
study stages. Moreover, ultra-brief pre-screening yielded high risk of recall bias in two studies.

The heterogeneity of primary care services also limits the generalizability of the results. Primary care services are different across countries and

this is more evident when comparing countries with high, middle, and low-income economies.
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CONCLUSIONS

The PHQ-9 has been tested extensively for depression screening. It was widely validated as a screening tool in primary care services in
such different countries and its psychometric reliability is established by now. Recently, a shorter 8-item equivalent has been validated (Wu et
al., 2019). Our systematic review suggests that a two-stage screening carried out by primary care and mental health professionals is

recommended. Longitudinal studies are necessary to provide evidence of long-term screening effectiveness.

SUPPLEMENTARY MATERIAL

The complete search strategy is available in the supplementary material of this article.
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Table 1. Characteristics of included studies and populations

Reference Country Time Sample Age Sex Other Demographic Data Study Design Quality
Size (meantSD (9 Score
or range)

1.1. Studies carried out in high-income economies (GNI per capita > $12,376° )
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Table 1. Characteristics of included studies and populations

Reference

Aalsma, M.
C., 2018

Ahmad, F.,
2016

Ballou, J.,
2016

Becker, S.,
2002

Bhatta, S.,
2018

Carey, M.,
2014

Chen, T. M.,
2006

Country

USA

Canada

USA

Saudi Arabia

USA

Australia

USA

Time Sample
Size

2014- 2038
2015

2014 75

150

2000- 431
2001

2017 144

2010- 1004
2014

2003 3417

Age
(mean+SD
or range)

14+2

36.5+12.7

>17

18-80

14.8+13.4

52.4+18.3

43.16+14.79

Sex

53%

65%

54%

58%

61%

55%

Other Demographic Data

Main ethnicity/language group: Afro-American
(60%)
Public Insurance coverage: 53.2%

Main ethnicity/language group: Latin America
(32.0%)
Unemployment: 49%

Higher than Primary Education: 11.4%

Main ethnicity/language group: Hispanic (93%)
Public Insurance coverage: 69.1%

Higher than Primary Education: 70.3%
Public Insurance coverage: 21.7%

Main ethnicity/language group: Chinese (98.6%)
Public Insurance coverage: 69.6%

Study Design

Prospective cohort

study

Cross-sectional

Abstract of a
prospective cross-
sectional study
Cross-sectional
Cross-sectional

Cross-sectional

Cross-sectional

Quality
Score

18/31

19/31

16/31

15/31

20/31

17/31
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Table 1. Characteristics of included studies and populations

Reference

Chen, I. P,
2016

Cheng, C.
M., 2007

Fogarty, C.
T., 2008

Gilbody, S.,
2007

Harriss, L.
R., 2018

Hong, C. L.
C. 2018

Husain, N.,
2007

Inagaki, M.,
2013

Country

Taiwan

Hong Kong

SAR, China

USA

UK

Australia

Singapore

UK

Japan

Time

2009-
2012
2004

2001-
2002

2006

2016

2011

2006

2010

Sample

Size

634

357

367

96

199

400

218

511

Age
(mean+SD
or range)
>18

18-90

18-44
(68.8%)

42.5+13.6

15-25

21-65

16-64

21-102

Sex

(9

59%

59%

61%

77%

35%

65%

59%

Other Demographic Data

Higher than Primary Education: 37%
Unemployment: 36%

Main ethnicity/language group: Afro-American
(46.8%)
Higher than Primary Education: 83.4%

Main ethnicity/language group: Chinese (52%)
Higher than Primary Education: 92.7%
Unemployment 18.8%

Study Design

Cross-sectional

Multi-center cross-

sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Quality
Score

26/31

18/31

17/31

23/31

14/31

14/31

14/31

23/31
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Table 1. Characteristics of included studies and populations

Reference

Karekla, M.,
2012

Kroenke, K.,
2001

Kujawska-
Danecka, H,
2016

Liu, S. 1.,
2011

Lowe, B.,
2004

Mufioz-
Navarro, R.,
2017

Muramatsu,
K., 2007

Pilowsky, D.
J., 2006

Country

Cyprus

USA

Poland

Taiwan

Germany

Spain

Japan

USA

Time

2010

1997-
1998

2005-
2007

2007-
2008

2000-
2001

2014

2001-
2002

1998-
2003

Sample
Size

520

3000

93

1532

1619

260

131

2043

Age
(mean+SD
or range)
21.67+4.94

>18

>65

>18

41.7+¥13.8

18-65

43.4+16.4

51.7#12.3

Sex

(9

74%

66%

63%

61%

67%

71%

60%

76%

Other Demographic Data

Main ethnicity/language group: Caucasian (79%)
Higher than Primary Education: 87%

Higher than Primary Education: 61.1%
Unemployment: 43.4%

Main ethnicity/language group: Hispanic
(78.6%)

Study Design

Cross-sectional

Cross-sectional

Cross-sectional.

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Quality
Score

19/31

24/31

14/31

25/31

26/31

17/31

14/31
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Table 1. Characteristics of included studies and populations

Reference

Rancans, E.,
2018

Richardson,
L.P., 2010

Spitzer, R.
L., 1999

Sung, S. C.,
2013

Vrublevska,
J., 2017

Yeung, A.,
2008

Zuithoff,
N.P., 2010

Country

Latvia

USA

USA

Singapore

Latvia

USA

Netherlands

Time

2014-
2017

2007-
2008

1997-
1998

2011

2014

2004-
2005

2003-
2004

Sample
Size

1467

442

3000

400

324

1940

1338

Age

(mean+SD

or range)

53.57+29.97

13-17

46+17.2

36+10.5

>18

5017

51+17

Sex

(9

69%

66%

65%

66%

79%

63%

Other Demographic Data

Higher than Primary Education: 61.1%
Unemployment: 16.6%

Higher than Primary Education: 84.6%

Main ethnicity/language group: Caucasian (71%)

Main ethnicity/language group: Caucasian (79%)

Main ethnicity/language group: Chinese (52%)
Higher than Primary Education: 96%
Unemployment: 18.8%

Main ethnicity/language group: Latvian 60%
Higher than Primary Education: 85.2%

Study Design

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Quality
Score

24/31

17/31

25/31

21/31

20/31

18/31

22/31
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Table 1. Characteristics of included studies and populations

Reference Country Time Sample Age Sex Other Demographic Data
Size (mean+SD (9
or range)

1.2. Studies carried out in upper middle-income economies (GNI per capita: $3,996 - $12,375°%)

Azah, N., Malaysia 2001- 265 18-79 62%

2005 2003

Chen, S., China 2008 364 >60 57% Higher than Primary Education: 45.8%
2010

Chen, S., China 2009- 2639  44.8413.2 56% Higher than Primary Education: 83.6%
2013 2010 Unemployment: 37.1%
Lotrakul, Thailand 2006- 924 45+14.3 74% Higher than Primary Education: 37.7%
M., 2008 2007

Sherina, M. Malaysia 2009- 895 18-81 100%

S., 2012 2010

1.3. Studies carried out in lower middle-income economies (GNI per capita: $1,026 - $3,995°%)

Study Design

Cross-sectional

Cross-sectional

Multi-center, cross-

sectional

Cross-sectional

Cross-sectional

Quality
Score

16/31

18/31

20/31

19/31

17/31
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Table 1. Characteristics of included studies and populations

Reference Country Time Sample Age Sex Other Demographic Data
Size (mean+SD (9
or range)
Chowdhury, India 200 37+11 >50%
A.N., 2004
Ganguly, S., India 233 14-18 46%
2013
Indu, P.S., India 238 18-60 100% Higher than Primary Education: 80.8%
2018
Waulsin, L., Honduras 2001 199 32.30 100%
2002

1.4. Studies carried out in low income economies (GNI per capitas $1,025°%)

Gelaye, B., Ethiopia 2011 926 61% Higher than Primary Education: 56.8%
2013

Hanlon, C.,  Ethiopia 2013 306  32.27+16.34 62% Residence: Urban (63.3%), Rural (36.7%)
2015 Higher than Primary Education: 56.9%

Unemployment 3.9%

Kohrt, B.A.,  Nepal 2013 125 >18 50% Higher than Primary Education: 39%
2016

Study Design

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Prospective, Focus
group, Cross-
sectional

Quality
Score

15/31

20/31

17/31

14/31

15/31

21/31

17/31
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Table 1. Characteristics of included studies and populations

Reference Country Time Sample Age
Size (mean+SD
or range)

*World Bank Classification, 2018-2019

Sex

(9

Other Demographic Data

Study Design

Quality
Score



Journal Pre-proof

Table 2. Characteristics of PHQ-9 screening in included studies.

Reference Setting Administration Language
2.1. Studies carried out in adolescent populations (age: 12-17)
Aalsma, M. C., Electronic Medical Electronic Self- English
2018 Records (EMR) from  report
pediatric primary care
clinics
Bhatta, S., Pediatric school- Self-report English
2018 based primary care

clinic

Study Stages

1) Recruitment in waiting room

2) Pre-screening: PHQ-2

3) PHQ-9 filled out, only if positive PHQ-2
-Automatic computerized scoring

4) PCP prompts and automatic feedback on his
indications

1) Formal education training of clinic staff

2) PHQ-9 filled out in a private exam room

3) Weekly documentation of staff compliance
4) Post-implementation retrospective chart
review

5) Screening protocol included a diagram of
interventions.

Highlights

Implementing a
depression screening
algorithm within an
existing Computer
Decision Support
System is feasible.
Need to mechanisms
to ensure adolescent
self-report.
Organizational factors
must be studied.

Improved awareness
of adolescents about
depression and
mental health status.
Human and
Organizational factors
can affect the
screening efficiency.
Electronic
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference

Ganguly, S.,
2013

Richardson,
L.P., 2010

Setting

Four English medium
schools

Private insurance
healthcare facilities

Administration

Self-report

Phone interview

Language

English

English

2.2. Studies carried out in adult and elderly populations (age: >18)

Study Stages

1) PHQ-9 and other scales filled out
2) PCP results analysis and clinical interview

1) Sending of invitation letter

2) Screening phone interview with PHQ-2/PHQ-9
3) Diagnostic phone interview on a subset of
patients

Highlights

implementation may
be desirable.
Episodic illness may
have been
confounding factors.

PHQ-9 may provide a
measure of
depression severity.

PHQ-9 does not
investigate irritability,
which is included in
DSM-IV criteria for
depression in youth.
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference Setting Administration Language
Ahmad, F., Community health Digital English
2016 centres Self-report Spanish
Azah, N., 2005 Family clinic Self-report Malay

Study Stages

1) PHQ:9 administered in waiting rooms

2) - Scoring

1) PHQ-9 filled out in waiting room

2) PHQ review and scoring

3) MHP diagnostic interview of all positive cases
and a subset of negative cases

4) Follow up of positive cases

Highlights

High rates of probable
depression justify a
systematic
assessment in primary
care and readiness to
case management.
E-health-mediated
assessments enhance
the screening capacity
of primary care clinics.

Socio-cultural
differences, education
level and need of
guidance in
completing the
questionnaire may
affect the result.
Classification of
depression is different
between CIDI (ICD-10)
and PHQ-9 (DMS-IV).
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference Setting Administration Language
Ballou, J., 2016 Independent, Self-report (2/3) English
community pharmacy Interview (1/3)
Becker, S., Primary care hospital- Self-report Arabic
2002 based outpatient
clinic
Carey, M., 12 general practices  Electronic self- English
2014 report
Chen, T. M., Community Health  Self-report unless English
2006 Centre difficulty with Chinese
reading

Study Stages

1) PHQ-9 administration

2) Pharmacist's score interpretation and
counselling

3) Positive cases referred to their primary care
provider

-Emergency protocol for urgent/emergent crises

1) PHQ-9 filled out

2) PCP visit

3) MHP diagnostic interview on a subset of
patients

1) PHQ-9 filled out at reception

1) Staff training

2)Pre-screening: three-item questionnaire
3)PHQ-9 interview of positive pre-screening
patients by nurses.

4) Primary care physician's diagnosis
confirmation and treatment discussion.

Highlights

PHQ-9 administration
can be implemented
in a community
pharmacy workflow
and increases access
to care.

Prevalence of
depressive disorder is
similar in developing
and developed
countries.

PHQ may measure
depression severity
and monitor
treatment progress.
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference

Chen, S., 2010

Chen, S., 2013

Chen, I.P.,
2016

Setting Administration Language
Primary care clinics  Self-report Chinese
100 primary care Self-report Chinese
clinics
Primary care and Self-report Chinese

hospital-based
outpatient clinics

Study Stages

1) Nurse-assisted PHQ-9 administration

2) MHP interview of eligible subjects
-Emergency measures for severe depression and
suicidal ideation

1) Random selection of Primary Care Clinics

2) Nurse training

3) Screening: PHQ-9

4) Diagnostic interview on 10% Pts in 10% PCCs

1) Recruitment in waiting room
2) PHQ-9 filled out
3) Research staff diagnostic interview

Highlights

Straightforward
administration.
Minimal training time.
High subject
acceptance.

Urban samples may
not be representative
of rural population.

Urban primary care
settings are not
representative of
rural areas.

Psychometric
measures need to be
validated according to
different cultural and
age contexts.

This should be
emphasized when
relating to a specific
cutoff score.
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference

Cheng, C. M.,
2007

Chowdhury, A.

N., 2004

Fogarty, C. T.,
2008

Gelaye, B.,
2013

Setting

14 general practices

A general hospital
and an outdoor clinic

Urban family
medicine practices

Outpatient General
Hospital

Administration

Self-report

Self-report

Self-report or
assisted

Interview

Language

Chinese

Bengali

English

Ethiopian

Study Stages

1) MHP training of PCPs

2) PHQ-9 filled out

3) PCP diagnostic interview
-MHP available for support

1) PHQ-9 filled out
2) MHP diagnostic interview

1) PHQ-9filled out in waiting rooms

2) Data analysed

1) Nurse PHQ-9 interview
2) MHP diagnostic interview

Highlights

Two-stage screening
proposed: PHQ-2 ->
PHQ-9.

Training of physician
would require little
time.

Mental health
disorders were
associated with
increases in primary
care visits.

Educational level may
affect the accuracy of
PHQ-9.

It would be useful to
determine the
minimal clinical
modifying factors for
PHQ-9.
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference

Gilbody, S.,
2007

Hanlon, C.,
2015

Harriss, L. R.,
2018

Hong, C. L. C.

2018

Setting

Primary care setting

Urban, semi-urban
and rural primary
health care facilities

Annual Young
Person's Health
Check

Private primary care
clinic

Administration

Self-report

Interview

Staff-assisted
self-report

Self-report

Language

English

Ambharic

Adapted for
Aboriginal
communities

English

Study Stages

1) PHQ-9 and other scales filled out
2) Trained researcher diagnostic interview

1) Data-collector PHQ-9 interview
2) MHP diagnostic interview

1) PHQ-9 filled out

2) Referral of positive cases (cutoff >10) and
identification of self-harm identification to an
onsite physician

1) Recruitment in waiting room
2) PHQ-9 filled out
3) MHP diagnostic interview

Highlights

Cut-off may not be
the same in low
income countries as in
high income
countries.

Little available
information about
prevalence of
depression in checked
communities.

PCPs should be
adequately trained in
diagnosis and
treatment of
depression.
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference

Husain, N.,
2007

Inagaki, M.,
2013

Indu, P. S.,
2018

Karekla, M.,
2012

Kohrt, B.A.,
2016

Setting

General Practice

Outpatient clinic
within a rural hospital

Primary health center

University clinic

Primary care rural
facilities

Administration

Self-report or staff
assisted as needed

Self-report

Staff-assisted

Self-report

Interview

Language

English
Urdu

Japanese

Malayalam

Greek

Nepali

Study Stages

1) PHQ-9 filled out in waiting room
2) Diagnostic interview

1) PHQ-9 filled out
2) Psychiatric interview

1) PHQ-9 filled out
2) MHP interview

1) Researcher screening interview: local idiom of
distress, PHQ-9
2) MHP diagnostic interview

Highlights

Stigma and
prevalence of somatic
symptoms may lead
to underestimation of
depressive disorder.

Different settings may
need different cut-off
points.

Combination of local
idiom analysis
reduced PHQ-9
completion by 50%.
Questionnaires
developed in high
income countries
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference

Kroenke, K.,
2001

Kujawska-
Danecka, H,
2016

Liu, S. 1., 2011

Setting

General Internal
Medicine and Primary
Care Clinics

Rural cardiovascular
prevention campaign

Community-based
primary care facilities

Administration

Language Study Stages

English 1) PHQ-9 filled out in waiting room
2) MHP diagnostic phone interview

Polish

Chinese 1) PHQ-9 filled out in waiting room
2) Researcher diagnostic interview

Highlights

have limited
application for
population with low
literacy.

Using PHQ as a
severity measure
need a deep analysis
of its sensitivity to
change. This requires
longitudinal studies.

Patients willing to
participate to
screening could be
the ones who care
most about their
health.
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference

Lotrakul, M.,
2008

Léwe, B., 2004

Mufioz-
Navarro, R.,
2017

Setting

Primary care hospital

Administration

Self-report

Outpatient clinics and  Self-report

General Practices

Primary care clinics

Self-report or
assisted

Language

Thai

German

Spanish

Study Stages

1) PHQ-9 filled out in waiting room
2) Researcher diagnostic interview

1) PHQ-9 filled out
2) Diagnostic interview on a subset of
participants

1)

2)

Individual meeting for PHQ-9
completion

Diagnostic interview scheduled within
two weeks

Highlights

Screening without
clear care protocols is
not effective and can
increase the burden
on GPs.

Need to consider
financial and
institutional
constraints.

A two-stage approach
is desirable for clinical
use, whereas a one-
stage is more fit for
research and
epidemiological
studies.

Patients diagnosed
with depression need
to be referred to
specialists promptly.
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference

Muramatsu, K.,
2007

Pilowsky, D. J.,
2006

Rancans, E.,
2018

Sherina, M. S.,
2012

Setting

Primary care facilities
and a General
Hospital

Primary care practice

Primary care clinics

Primary care clinic

Administration

Self-report

Interview

Self-report

Self-report

Language

Japanese

English
Spanish

Latvian
Russian

Malay

Study Stages

1) PHQ-9 filled out at home and returned to PCP
in 48 hours
2) Researcher diagnostic interview

1) PHQ-9 screening interview in waiting room
2) MHP Diagnostic interview

1) PHQ-9 administrated in waiting rooms
2) Interview with socio-demographic
questionnaire

3) Diagnostic interview within two weeks

1) PHQ-9 filled out in waiting room -supervision
of research assistant

2) Diagnostic interview on a weighted sample of
participants

Highlights

Validity and utility like
that in other
countries.

Using PHQ as an
interview rather than
a screening
instrument may have
affected the results.

Established cut-off

scores and risk factors
for depression should
be taken into account.
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference

Spitzer, R. L.,
1999

Sung, S. C.,
2013

Vrublevska, J.,
2017

Waulsin, L.,
2002

Setting

5 general internal
medicines and 3
family practices

Peace Family Clinic

Primary care facility

5 rural clinics

Administration

Self-report

Self-report

Self-report

Interview

Language

English

Chinese
Indian
Malay

Latvian
Russian

Spanish

Study Stages

1) PHQ-9 filled out in waiting room

2) PCP clinical examination and score review
3) Questionnaire filled out about PHQ-9
perceived value (Pts.) and impact on decision
making (PCP)

4) MHP diagnostic interview

1) PHQ-9 filled out in waiting room
2) PCP diagnostic interview
-Supervision of a senior MHP

1) PHQ-9 filled out in waiting room
-MHP available for support
2) MHP diagnostic interview

1) PHQ-9 interview by PCPs and medical
students
2) Diagnostic interview on a weighted sample

Highlights

The optimal cut-off
was lower than other
studies and did not
allow to distinguish
between major and
minor depression.

Larger and
longitudinal studies
are needed to confirm
the effectiveness of
screening.
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Table 2. Characteristics of PHQ-9 screening in included studies.

Reference Setting Administration Language
Yeung, A., 2008 Community Health  Self-report Chinese
Centre English
Zuithoff, N.P., 7 general practices  Self-report Dutch
2010

MHP: Mental Health Professional; GP: General Practitioner; PCP: Primary Care Physician; PHQ-9: 9-item Patient Health Questionnaire.

Study Stages

1) PHQ-9 filled out in waiting room
2) MHP telephonic interpretation of results
3) MHP diagnostic interview

1) PHQ-9 filled out at home and returned to PCP
by mail
2) MHP diagnostic interview

Highlights

PHQ-9 functions well
in trans-cultural
settings.

PHQ-9 scores were
consistent with
functional status, sick
days, number of GP
consultations.



Table 3. Operating Characteristics of PHQ-9 against
reference diagnostic interviews.

Refer Study Samp Diag Cut Sensitivit Specificit PPV NPV
ence Desig le nosti - Yy Yy n, 95% n, 95% Cl
n Size c off n,95%Cl n,95%Cl cl
Inter
view

3.1 Studies performing a fully structured diagnostic interview,
divided by interview

Hanlo Cross- 306 MINI 5 0. 0. 0. 0.9
n,C, sectio 8 7 1 9
2015 nal 3 5 7
Hong, Cross- 400 MINI 6 0. 0. 0. 1
C.L.  sectio 9 7 0
C. nal 2 2 9
2018
Inaga  Cross- 511 MINI 10 0. 0. 0. 0.9
ki, M., sectio 4 9 7 6
2013 nal 5 9 2
5 0 0. 0. 0.9
8 8 3 9
6 5 2
Indu,  Cross- 238 MINI 9 0. 072 0. 08 0. 06 09 0.9
P.S.,  sectio 8 - 9 - 7 2- 4 -
2018 nal 3 093 0 09 3 038 0.98

4

LR(
+)$

32

29

45

73

30

LR
(-

0.2

0.1

0.5

0.1

0.1



Table 3. Operating Characteristics of PHQ-9 against
reference diagnostic interviews.

Refer
ence

Lotrak
ul,
M.,

2008

Mura
matsu

2007

Ranca
ns, E.,
2018

Sung,
S.C.,
2013

Study
Desig
n

Cross-
sectio
nal

Cross-
sectio
nal

Cross-
sectio
nal

Cross-
sectio
nal

Samp
le
Size

131

1467

400

Diag
nosti
c
Inter
view

MINI

MINI
-Plus

MINI

MINI

Cut Sensitivit Specificit

off

10

10

10

Latv
ian:
Rus
sian

6

y
n, 95% CI

y
n, 95% CI

N Y o eRr P oo

°

PPV
n, 95%
c

NPV
n, 95% Cl
0.9
8
0.9
9
0.9
4
Latvia
n:
Russi
an:
1

LR(
+)s

93

65

16

84

59

29

0.3

0.2

0.1

0.4

0.3

0.1



Table 3. Operating Characteristics of PHQ-9 against
reference diagnostic interviews.

Refer
ence

Vrubl
evska,

2017

Azah,

2005

Study
Desig
n

Cross-
sectio
nal

Cross-
sectio
nal

Samp Diag

le
Size

272*

265

nosti
c

Inter

view

MINI

CID!
depr
essio

n of

any
sever

CIDI
sever

depr
essio

Cut Sensitivit Specificit

off

10

10

10

y
n, 95% CI

y
n, 95% CI

PPV
n, 95%
c

NPV
n, 95% CI

LR(
+)s

82

88

85

21

29

85

0.1

0.0

0.7

0.4

0.7

0.7



Table 3. Operating Characteristics of PHQ-9 against
reference diagnostic interviews.

Refer
ence

Kohrt,
BA.,
2016

Sheri
na,
M.S.,
2012

Zuith
off,
N.P.,
2010

3.2 Studies performing a semi-structured diagnostic

Study
Desig
n

Cross-
sectio
nal

Prosp
ective
Cross-
sectio
nal

Cross-
sectio
nal

Samp
le
Size

125

895

1338

Diag
nosti
c
Inter
view

Cipl

CIDI

CiDl

interview, divided by interview

Becke
r,S.,

Cross-
sectio

173%*

SCID-
R

Cut  Sensitivit

off

10

10

10

y
n, 95% CI

0. 071

7 1085

0. 042

9 056

0. 081

6 091

Specificit
y
n, 95% Cl

0.

8

0.

8 074

2 -
0.88

0. 094

5 0.96

0. 073

5 077

PPV

n, 95%
c

0.

4

2

0.

1

5

0. 05

5 1-

9 06
7

0. 0.3-

3 03

4 8

NPV
n, 95% CI
0.9
9
0.9
9
09 0.92
3 -

0.94
0.9 0.96
7 -
0.98

LR(
+)$

70

83

80

4

12

0.0

0.1

0.5

0.1

0.4



Table 3. Operating Characteristics of PHQ-9 against
reference diagnostic interviews.

Refer Study Samp Diag Cut Sensitivit Specificit PPV NPV LR( LR
ence Desig le nosti - Yy Yy n,95% n,95%C  +)° (-
n Size c off n,95%Cl n,95%Cl cl )s
Inter
view
2002 nal 2 5 0
Chen, Cross- 77* SCID 10 O. 0. 6. 0.2
S., sectio 7 8 82 8
2010 nal 5 9
8 0. 0. 4. 0.1
9 8 50 3
Chen, Multi- 280* SCID 10 oO. 0. 4. 0.1
S., center 8 8 58 6
2013 , 7
cross-
sectio 9 0 0 3. 00
nal 80 7
5 5
Gilbo . Cross- 96 SCID 10 O. 0. 4. 0.1
dy, S, sectio 9 7 18 0
2007 nal 2 8
Kroen Cross- 580° SCID 10 O. 0. 0. 0.9 7. 01
ke, K., sectio 8 8 3 9 33 4

2001 nal 8 8 5



Table 3. Operating Characteristics of PHQ-9 against
reference diagnostic interviews.

Refer
ence

ro, R.,
2017

Spitze
r,R.
L.,
1999

Wulsi
n, L.,
2002

Yeung
A
2008

Chen,
IL.P,

Study
Desig
n

Cross-
sectio
nal

Cross-
sectio
nal

Cross-
sectio
nal

Cross-
sectio
nal

Cross-
sectio
nal

Cross-
sectio

Samp
le
Size

501%

178*

585%

199

184*

634

Diag
nosti
c
Inter
view

SCID

SCID-

SCID

SCID

SCID-
1/P

SCAN

Cut  Sensitivit

off

11

10

10

10

15

10

y
n, 95% CI
0. 092
8 1.00
0. 0.89
9 -
5 1097
0. 059
3 087
0.

7
7
0.
8
1
0.
7

Specificit
y
n, 95% Cl
0. 076
0.83
0. 053
6 -
7 079
0. 0.96
8 1.00
0.
9
9
0.
9
8
0.
9

PPV
n, 95%
c

NPV
n, 95% CI

0.8

0.8
8%

0.9

99.

LR(
+)$

90

90

36

77

40

19

0.0

0.0

0.2

0.2

0.1

0.2



Table 3. Operating Characteristics of PHQ-9 against
reference diagnostic interviews.

Refer Study Samp Diag

ence Desig le nosti
n Size c
Inter
view
2016 nal

Gelay Cross- 363" SCAN
e, B., sectio
2013 nal

Liu,S. Cross- 1532 SCAN
l., sectio
2011 nal

3.3 Studies performing other
diagnostic interviews

Cheng Multi- 357  CHDS
,C. center

Cut Sensitivit Specificit

off

10

11

10

10

y
n, 95% CI
9
1
0. 0.78
8 -
6 0.92
0. 0.7-
7 087
9
0.

8
6
0.
8

y
n, 95% CI

0.61

0.73

0.53

PPV
n, 95%
c
2
0. 04
4 0
8 05
6
0. 04
5 5-
4 06
3
4
8

NPV
n, 95% CI

09 0.89

0.96

0.8 0.85

0.93

98

LR(
+)$

67

61

04

14

10

LR
(-
»

0.0

0.2

0.2

0.1

0.2



Table 3. Operating Characteristics of PHQ-9 against
reference diagnostic interviews.

Refer Study Samp Diag Cut Sensitivit Specificit PPV NPV LR( LR
ence Desig le nosti - Yy Yy n,95% n,95%C  +)° (-
n Size c off n,95%Cl n,95%Cl cl )s
Inter
view
M., Cross- 2 0
2007  sectio
nal
Chow Cross- 200 DSM- 10 O. 0. 0. 0.9 1. 00
dhury  sectio v 9 4 3 8 69 5
S A nal criter 8 2 7
N., ia
2004 13 0. 0. 0. 0.9 2. 01
9 6 6 79 2
2 7 9
Gang Cross- 233 ICD- 10 0. 041 0. 094 oO. 0.9 29 04
uly,  sectio 10 5 - 9 - 7 4 .0 3
S., nal Code 8 074 8 099 8 0
2013 s
5 0. 071 0. 074 oO. 0.9 4. 01
8 - - 8 35 6
7 095 0.85
Husai  Cross- 218 PAS 7 O 0. 0. 0.8 6. 03
n,N.,  sectio 7 8 8 1 54 4
2007 nal 0 9 3
Richar Cross- 442 DISC- 10 O. 0. 0. 0.9 3. 01

dson, sectio v 9 7 1 9 21 4
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Table 3. Operating Characteristics of PHQ-9 against
reference diagnostic interviews.

Refer Study Samp Diag Cut Sensitivit Specificit PPV NPV LR( LR
ence Desig le nosti - Yy y n,95% n,95%C  +)° (-
n Size c off n,95%Cl n,95%Cl cl )s
Inter
view
L.P., nal 2 3
2010
1 0. 0. 4. 0.1
09 3
8

$: Measures were added by reviewers, based on available data.

%: Diagnostic interviews were carried out in a weighted subset of patients. For whole sample size,
see Table 1.

CHDS: Chinese Hamilton Depression Scale - CIDI: Composite International Diagnostic Interview -
DISC-1V: Diagnostic International Schedule for Children - DSM-IV: 4™ edition of Diagnostic Statistical
Manual of Psychiatric Disorders - ICD-10: 10" edition of International Classification of Diseases -
LR(+): Positive Likelihood Ratio - LR(-): Negative Likelihood Ratio - MINI: Mini-International
Neuropsychiatric Interview - NPV: Negative Predictive Value - PAS: Psychiatric Assessment Schedule
- PPV: Positive Predictive Value - SCAN: Structured Clinical Assessment in Neuropsychiatry - SCID:
Structured Clinical Interview for DSM-IV.
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FIGURES

Figure 1. Flow diagram of selected articles.
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