UCSF

UC San Francisco Previously Published Works

Title
Validity of the Chinese Language Patient Health Questionnaire 2 and 9: A Systematic Review

Permalink
https://escholarship.org/uc/item/1gx082x4

Journal
Health Equity, 6(1)

ISSN
2473-1242

Authors

Yin, Leena
Teklu, Semhar
Pham, Hallen

Publication Date
2022-08-01

DOI
10.1089/heq.2022.0030

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/1qx082xz
https://escholarship.org/uc/item/1qx082xz#author
https://escholarship.org
http://www.cdlib.org/

Health Equity I I 1 h E .
Volume 6.1, 2022 ea t qUIty
DOI: 10.1089/heq.2022.0030

Accepted June 29, 2022

Open camera or QR reader and
scan code to access this article
and other resources online.

SPECIAL ISSUE: ASIAN AMERICAN, NATIVE HAWAIIAN, AND PACIFIC ISLANDER HEALTH Open Access

Validity of the Chinese Language Patient Health
Questionnaire 2 and 9:
A Systematic Review

Leena Yin,' Semhar Teklu, Hallen Pham,’® Rocky Li,* Peggy Tahir,> and Maria E. Garcia®®*

Abstract

Introduction: Chinese Americans with limited English proficiency have higher mental health needs than English
speakers but are more likely to be undiagnosed and undertreated for depression. Increasing anti-Asian hate
crimes during the COVID-19 pandemic has increased the urgency to accurately detect depressive symptoms
in this community. This systematic review examines the validity of the Patient Health Questionnaire (PHQ)-2/9
for depression screening in Chinese-speaking populations.

Methods: We queried PubMed, Web of Science, Embase, and PsycINFO databases, examining studies through
September 2021. Studies were included if they evaluated the Chinese language PHQ-2 or PHQ-9 and diagnosed
depression using a clinical interview. Two investigators independently extracted study data and assessed quality
using the QUADAS-2. Study sensitivities and specificities were combined in random effects meta-analyses.
Results: Of 513 articles, 20 met inclusion criteria. All examined the PHQ-9; seven also examined the PHQ-2. Stud-
ies were conducted in Mainland China (17), Hong Kong (1), Taiwan (1), and the United States (1). Fourteen studies
were published in English; six in Chinese. Studies were diverse in setting, participant age, and comorbidities. For
the Chinese language PHQ-9, Cronbach’s alpha ranged from 0.765 to 0.938 for included studies (optimal cutoff
scores ranged from 6 to 11). For the PHQ-2, Cronbach’s alpha ranged from 0.727 to 0.785 (optimal cutoff scores
1-3). Overall, the PHQ-9 pooled sensitivity was 0.88 (95% Cl 0.86-0.90), and pooled specificity was 0.87 (95% Cl
0.83-0.91). Similarly, the pooled PHQ-2 sensitivity was 0.84 (95% Cl 0.80-0.87), and pooled specificity was 0.87
(95% CI 0.78-0.93). The overall risk of bias was low (12 studies) or indeterminate (8 studies).
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Discussion: While limited by missing study information, the Chinese language PHQ-9 appears to be a valid
depression screening tool among Chinese-speaking populations across geographic and clinical settings. Further
research should explore optimal cutoff scores for this population for routine depression screening and the
validity of the tool to measure response to depression treatment.

Keywords: depressive symptoms; Chinese; depression screening; language barriers; psychometrics

Introduction

Depression is a major public health concern, which
affects 19.4 million adults in the United States' and
280 million people worldwide.”> Depression leads to
poor quality of life,” worse health outcomes with increa-
sed morbidity and mortality,“’5 and increased health
care costs.® While patients with limited English pro-
ficiency (LEP) are more likely to present with more
severe depressive symptoms compared with English-
only speakers,”” clinicians are less likely to diagnose
these patients with depression.'® This exacerbates exist-
ing disparities in access to mental health care among
individuals with LEP."'""?

Almost 3 million U.S. residents speak Chinese at
home, making it the third most spoken language in
the nation.'"* Past studies have found that Chinese
Americans with LEP have high mental health burden,
with the prevalence of depressive symptoms among
Chinese monolingual primary care patients in the
United States as high as 20%; however, Asian patients
in the United States face disparities in mental health
care access and have lower odds of receiving needed
services than patients from other ethnic groups.'>"

Furthermore, Asian patients with LEP who are able
to access the health care system may find that their
symptoms go unrecognized compared with their
English-proficient counterparts.'®™® In fact, one study
of English, Spanish, and Chinese-speaking primary
care patients found that physicians were least likely
to diagnose depressive symptoms in Chinese-speaking
patients.lo Thus, one pathway to improving access to
depression treatment and specialty mental health ser-
vices for Chinese patients with LEP is ensuring that
physicians are using evidence-based tools to better iden-
tify patients with depressive symptoms.

Of particular note, the heightened anti-Asian racism
throughout the COVID-19 pandemic has been associ-
ated with an increase in depression and anxiety in the
Asian American community, further highlighting the
need for physicians to screen effectively for mental
health symptoms in this population.*®

The Patient Health Questionnaire (PHQ)-9 has long
been recognized as an effective screening instrument
for depression among English-proficient adults.*" Tt is
commonly used in primary care settings as a first-line
measure for detecting depressive symptoms in adults,*?
as recommended by the U.S. Preventive Services Task
Force.”> The PHQ-2 is a briefer version of the PHQ-9
with similar sensitivity but higher specificity when
paired with the PHQ-9 to follow up on positive
screens,”* which is commonly used due to its efficiency.
While the original PHQ-9 was developed and validated
in English, it has since been translated and used in
many other languages, including Chinese.”> However,
given that the presentation of depression can vary
across cultures and languages,”®*’ ") we must deter-
mine the validity of the PHQ-2 and PHQ-9 in Chinese
languages.

Two systematic reviews of Chinese language depres-
sion screening tools have been previously conducted
but both had limitations that affect generalizability to
our population of interest. These reviews**>* focused
on a variety of screening tools, with fewer studies spe-
cifically evaluating the PHQ-9 (a maximum of four
studies in one review). Additionally, both research
teams excluded studies conducted outside of China,
limiting their applicability to Chinese-speaking immi-
grants in the United States. Both reviews included stud-
ies that compared the PHQ-9 with a variety of different
instruments, including more widely used research tools
such as Center for Epidemiologic Studies Depression
Scale; neither conducted a clinical interview as the
gold standard for diagnosis of depression. Furthermore,
the systematic review by Sun et al, which concluded
that the PHQ-9 was “acceptable,” was published in
Chinese only, and thus remains inaccessible to English-
speaking clinicians who may wish to apply this evi-
dence to their practice.

Chiu and Chin concluded that the PHQ-9 was sen-
sitive and “highly effective” for screening for depres-
sion in Chinese primary care; however, they only
looked at articles published in English, with only four
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studies included in final review. Since these reviews
were conducted in 2016, multiple studies evaluating
the PHQ-2 and PHQ-9 have been published, warrant-
ing re-evaluation of the evidence.

We conducted a systematic review of the current lit-
erature evaluating the validity of both the Chinese lan-
guage PHQ-2 and PHQ-9 for depression screening,
specifically in comparison to a clinical interview as
the gold standard for diagnosing depression, across
geographic and practice settings.

Methods

Publication search

To find relevant articles, we performed comprehensive
searches in PubMed, Web of Science, Embase, and Psy-
cINFO databases with a university librarian (author
P.T.). Searches were developed around these concepts:
the PHQ-2 and PHQ-9, screening for depression and
depressive disorders, and the validity and efficacy of
the questionnaires, with a focus on the tool in Chinese
languages. We chose to include multiple spoken Chi-
nese languages (Mandarin, Cantonese, etc.) as written
traditional/simplified Chinese does not distinguish
between them and the PHQs are usually administered
in written form. We used multiple synonyms for the
different concepts to create sensitive searches that
would not miss any eligible articles. We used both
index terms (Mesh, Emtree) and keywords to develop
the searches, and limited the search in PsycINFO to
peer-reviewed articles (because this database includes
non-peer-reviewed sources such as news articles and
dissertations).

The full search strategies for each database can
be found in the search appendix (Appendix Al).
The initial searches were performed in December
2020, and a search update was performed in Septem-
ber 2021 to capture any relevant studies in the inter-
val period. We also searched reference lists of
retrieved articles and systematic reviews for relevant
articles.

Study selection

Studies that met all of the following criteria were inclu-
ded in this systematic review: (1) participants were 16
years of age or older; (2) participants were primarily
Chinese speakers of any language or dialect; (3) studies
specifically examined either the PHQ-2 or PHQ-9; (4)
questionnaire validity was studied for the purpose of
screening specifically for major depression; (5) the
questionnaire(s) studied were validated against a clin-
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ical interview as the gold standard for diagnosing
depression; and (6) outcomes included biometric prop-
erties of the questionnaire(s).

We chose criterion five following best practices of di-
agnostic research, wherein validity studies should uti-
lize the gold standard for comparison if one exists; in
the field of psychiatry, the gold standard for depression
diagnosis is the clinical interview, structured or semi-
structured, performed by a trained health professional
or researcher. Examples include the Structured Clinical
Interview for DSM (SCID), Mini-International Neuro-
psychiatric Interview (MINI), Composite International
Diagnostic Interview (CIDI), or Schedules for Clinical
Assessment in Neuropsychiatry (SCAN).*~>?

We excluded studies on the basis of one or more of
the following: (1) inappropriate population (e.g., chil-
dren, English- or other non-Chinese language spoken);
(2) studies conducting factor analysis alone; (3) inap-
propriate gold standard (i.e., studies evaluating the
PHQ-2 or PHQ-9 against another clinical scale or
questionnaire only); (4) studies examining other ver-
sions of the PHQ (e.g., PHQ-15 or PHQ-8); and (5)
studies examining diagnosis or screening for disorders
other than major depression, such as postpartum
depression.

Two investigators (L.Y. and H.P.) reviewed the titles
and abstracts for all citations to identify studies that
met inclusion criteria. If the reviewers could not deter-
mine from the abstract whether a particular study met
inclusion criteria, the article advanced to a full-text
review. Articles that were selected for inclusion based
on the title and abstract also advanced to full-text review.

Data extraction

Three investigators (L.Y., S.T., and R.L.) independently
used a standardized data extraction form to collect the
following: first author name, publication year, country
and setting (community, outpatient clinics, inpatient),
participant characteristics (age, study inclusion crite-
ria), sample size, study design, years of study, depres-
sion screening tool (PHQ-2 and/or PHQ-9), gold
standard comparison, screening tool and gold standard
administration protocol (e.g., timing and blinding pro-
cedures), outcome measures, and main results (with a
focus on biometric properties and internal consisten-
cy). For any missing data, if valid author contact infor-
mation was available, we reached out directly to request
information, allowing for a response time of 2 months.
Data from articles published only in Chinese were
abstracted by two bilingual investigators (L.Y. and R.L.).
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Biometrics and meta-analysis

Sensitivity and specificity from the studies were com-
bined in random effects meta-analyses separated by
PHQ-9 and PHQ-2. Subgroups within these groups
were analyzed by the ideal cutoff for the questionnaires
(a cutoff of 10 for PHQ-9 and a cutoff of 3 for PHQ-2).
Results are presented in forest plots with the ran-
dom pooled effect size (sensitivity or specificity) and
95% confidence bounds. As studies did not provide
complete sets of their original data, a meta-analysis
could not be performed on the Cronbach’s alpha or
area under the curve (AUC). We, therefore, present
a range of Cronbach’s alpha and AUCs for the
PHQ-9 and PHQ-2 for all included studies, as well
as test/retest reliability for those studies with this
information.

Quiality assessment

Two investigators (L.Y. and S.T.) independently
assessed the methodological quality of the studies
using the QUADAS-2, a tool specifically developed to
assess the quality of diagnostic accuracy studies inclu-
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ded in systematic reviews. The tool investigates poten-
tial for bias in four domains: (1) patient selection, (2)
index test, (3) reference standard (including blinding),
and (4) flow and timing. As recommended by the tool
development team,’* we made several modifications
according to relevance to our research question, and
classified each study as overall low, high, or indeter-
minate risk for bias after taking all four domains into
consideration. For the full version of our modified
QUADAS-2, please see Appendix A2. This systematic
review is considered exempt by the University of Cali-
fornia, San Francisco IRB criteria.

Results

Study characteristics

Our search strategy yielded 513 articles, of which 20
were included (see Fig. 1 for PRISMA flow diagram).
Table 1 summarizes the characteristics of the included
studies. As we were looking specifically for screening
tool validation studies, all included studies had a
cross-sectional design. Six studies®>” were available
only in Chinese; data were abstracted and translated

databases (n = 513)

Records identified through
searching PubMed, PsycINFO,
Embase, and Web of Science

Duplicates removed
(n=289)

Y

(n = 424)

Titles/abstracts screened

Records excluded
(n=378)

A 4

for eligibility
(n =46)

Full-text articles assessed

Full-text articles excluded
(n=26)

+ No reference standard (15)

* Not studying Chinese translation
and Chinese-speaking
populations (4)

Conference abstracts (2)
Not studying PHQ9 or PHQ2 (2)

(n=20)

Full-text articles included

Not focused on depression (1)
Not using tools for screening (1)
Factor analysis only (1)

[Included][ Eligibility ][ Screening ][ Identification ]

FIG. 1. PRISMA flow diagram of study selection.
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by our team (L.Y., R.L.) for analysis. Seventeen studies
were set in mainland China, one in Hong Kong, one in
Taiwan, and one in the United States.

Across studies, we observed a wide range in sample
size (n=148-2639) as well as clinical setting (primary
care vs. specialty outpatient care vs. hospital inpa-
tients). Samples ranged from patients with specific
medical conditions such as cardiac disease or psoriasis,
to general primary care patients, to individuals in the
community. All samples consisted of patients who
were Chinese speaking only, except for the study set
in the United States. That study stated that the majority
of their patient population were “less acculturated Chi-
nese immigrants,” although they did not identify the
proportion of their sample that truly had LEP.*

All 20 included studies examined the PHQ-9. Of
these, Yeung et al utilized a bilingual (English and Chi-
nese) PHQ-9, which the investigator team translated
themselves.”> All other teams examined only the Chi-
nese language PHQ-9; Liu et al** utilized the Chinese
portion of Yeung et al questionnaire, Liu et al*! used
their own translation, Zhang et al reported that they
used a translation available on the Hong Kong govern-
ment website,*” and the remaining studies did not
specify the version of the Chinese PHQ-9 used.

For their gold standard, nine of our included studies
used the SCID, eight used the MINI, one used the SCAN,
one used the CIDI, and one diagnosed subjects according
to the American Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition criteria (unclear if they
relied on SCID).** For all studies, except one, the
PHQ-9 was completed before the gold standard (there-
fore blinded to the results of the clinical interview); the
remaining article, Chen et al,*® did not specify the details
of the study protocol and we could not confirm the de-
tails by reaching out to the investigators. For 13 studies,
we were able to identify the intervals between conducting
the PHQ-9 and the gold standard, which ranged from
immediate to four weeks. We were able to confirm that
investigators conducting the gold standard were blinded
to PHQ-9 results for 10 studies. For eight studies, only a
select subset of the study sample (selected a priori) was
asked to complete the gold standard for comparison.

Biometrics and meta-analysis

For the Chinese language PHQ-9, internal consistency
varied across studies, with the Cronbach’s alpha rang-
ing from 0.765 to 0.938. Five studies preset a cutoff
value and calculated the Chinese language PHQ-9
sensitivity/specificity using that cutoff value—two stud-

583

ies chose 10 as the cutoff,>”>° two studies chose 15,238

and one study chose 9.** Studies that did not use a pre-
set cutoff value and conducted receiver operating charac-
teristic (ROC) curve analyses found that the area under
the ROC curve ranged from 0.78 to 0.977. These studies
identified ideal cutoff values ranging from 6 to 11, with
10 being the most common (6/15 studies).

For the nine studies that identified or preset a cutoff
value of less than 10, the meta-analysis demonstrated
a pooled sensitivity of 0.91 (95% CI 0.86-0.94) and a
pooled specificity of 0.85 (95% CI 0.82-0.88; see
Fig. 2). For the eleven studies that identified or preset
a cutoff value of greater than or equal to 10, the pooled
sensitivity was 0.86 (95% CI 0.83-0.89) and the pooled
specificity was 0.88 (95% CI 0.82-0.93). Overall, the
pooled sensitivity of studies evaluating the Chinese
language PHQ-9 was 0.88 (95% CI 0.86-0.90), and
the pooled specificity was 0.87 (95% CI 0.83-0.91).

Ten studies additionally analyzed the test/retest reli-
ability for the Chinese language PHQ-9. Of these, four
retested their patients after an interval of 1 week, result-
ing in coefficients ranging from 0.824 to 0.955°%*%*;
five retested their patients after 2 weeks, resulting in
coefficients ranging from 0.70 to 0.87*"*>*¢*34%; anqd
one study retested their patients after 4 weeks, resulting
in a coefficient of 0.873.”°

Patient health questionnaire-2

Seven of our included studies used a subset of their data
to examine the Chinese language PHQ-2. Cronbach’s
alpha ranged from 0.727 to 0.785. The area under the
ROC curve (AUC) ranged from 0.802 to 0.94. Five
studies identified 3 as the ideal cutoff score; at this cut-
off, the pooled sensitivity was 0.84 (95% CI 0.79-0.88)
and the pooled specificity was 0.89 (95% CI 0.81-0.96;
Fig. 3). For the two remaining studies that identified
the ideal cutoff value as 2, the pooled sensitivity was
0.87 (95% CI 0.85-0.88) and the pooled specificity
was 0.81 (95% CI 0.79-0.83). Overall, the pooled sen-
sitivity of studies evaluating the Chinese language
PHQ-2 was 0.84 (95% CI 0.80-0.87), and the pooled
specificity was 0.87 (95% CI 0.78-0.93).

Only two studies evaluated the test/retest reliability
for the Chinese language PHQ-2. One study evaluated
the reliability after 1week, resulting in a coefficient of
0.813; another study evaluated the reliability after
4 weeks, resulting in a coefficient of 0.829.42

Quiality assessment
After assessment with our modified QUADAS-2 tool,
none of the included studies had a high risk of bias
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FIG. 2. Meta-analyses of sensitivity (left) and specificity (right) of PHQ-9 by cutoff score. ES, effect size; LT, less

than; GE, greater than or equal to; IA2 =variation in effect size attributable to heterogeneity. PHQ, Patient

Health Questionnaire.

(Table 2). Twelve included studies had a low risk of bias, Ye et al** did not describe their exclusion criteria when
while eight studies had an indeterminate risk of bias, at-  enrolling patients; this limited our ability to evaluate,
tributed to missing key information, including whether for example, how much of their sample had pre-existing
study team members conducted the PHQ while blinded  psychiatric illness that would invoke bias when studying
to the gold standard results or vice versa. In particular, the efficacy of a depression screening tool.
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FIG. 3. Meta-analyses of sensitivity (left) and specificity (right) of PHQ-2 by cutoff score.
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Discussion
In this systematic review, we found that the available lit-
erature supports the use/validity of the Chinese PHQ-9
and PHQ-2 as a tool for screening for depression in
monolingual Chinese patients. We found high sensitivity
and specificity for depression for both the PHQ-2 and
PHQ-9 among individuals who spoke Chinese languages,
across a variety of clinical settings and with a range of
clinical comorbidities. Our findings are consistent with
the two previous systematic reviews that have been con-
ducted in this area. Our review has unique strengths, in-
cluding a greater number of studies, comparison to gold
standard clinical interviews as an inclusion criterion, stud-
ies encompassing broad geographic settings and patient
populations and, therefore, better generalizability, and ex-
amination of both English- and Chinese-language articles.

The studies included in our review that evaluated the
validity of the Chinese PHQ-9 at multiple cutoff scores
identified different ideal cutoffs, ranging from 6 to 11,
with 10 identified as the optimal cutoff score in 6 of 15
studies. This is consistent with how the PHQ-9 is cur-
rently used in primary care settings, with a score of 10
as the cutoff for a positive screen across languages.*'
Notably, it is also comparable to the English language
PHQ-9 at this cutoff.”®> However, not all studies in
our review agreed on this cutoff, with many identifying
lower scores as the optimal cutoff for diagnosing
depression. This points to the need for further investi-
gation to ensure that we are not missing depression in
Chinese patients with LEP, who are already at high risk
of depression under-recognition and undertreatment.

Additionally, the English language PHQ-9 can also be
used to evaluate symptom severity, with scores of 5, 10,
15, and 20 indicating mild, moderate, moderately se-
vere, and severe depression, respectively.21 Of the stud-
ies we found, only Chen et al identified score cutoffs for
different levels of symptom severity: 6, 12, and 15 for
mild, moderate, and severe depress.ion.34 Yeung et al
indirectly acknowledged this by setting the cutoff for
a positive screen at the higher score of 15 instead of
10, to identify subjects whose depression was signifi-
cant enough to warrant treatment; Xu et al also set
their cutoff at 15 and did not state their justification, but
presumably had similar reasoning.>>>® Although our
review did not explicitly address this question, for pro-
viders who wish to use the PHQ-9 to monitor response
to treatment, further research could help confirm ideal
cutoffs for depression symptom severity.

Less than half the articles we found evaluated the
PHQ-2 in addition to the PHQ-9; all seven of these
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articles validated the PHQ-2 as a screening tool, with
four out of seven studies agreeing on 3 as the best cutoff
value for screening positive for depression, as is used
for the English language PHQ-2.

We recognize several limitations to our systematic re-
view. First, despite a rigorous search for relevant articles,
it is possible that some were missed; in particular, although
we were able to include six Chinese language studies that
were identified through our search, we did not specifically
examine the Chinese language literature or databases and
may have missed studies that were published only in Chi-
nese. However, as our purpose is to apply these findings to
monolingual Chinese speakers in the United States, we felt
it was appropriate to limit to Chinese language articles in
English language databases for this review.

Second, we did not target any specific practice setting for
our search; our ability to make strong recommendations for
clinicians may thus be limited by the variability in patient
comorbidities or countries of residence among the included
studies. However, the broad range of populations repre-
sented in our review improves generalizability for the
PHQ-2/9 as a broad screening tool. Third, although our
search was internationally targeted, most studies that fit
our inclusion criteria were conducted in mainland China.

Although a single study was conducted in the United
States, Yeung et al, similarly found high sensitivity and
specificity, the dearth of studies around the use of the
Chinese PHQ in settings with patient/provider lan-
guage discordance points to the need for more research
in this direction. In the United States, while Asian
Americans account for 5.7% of the population, less
than 1% of National Institutes of Health funding goes
to research on Asian American health.”* Additionally,
for immigrant populations, the preferred language is
frequently used as a measure of acculturation®; U.S.
patients preferring the Chinese language PHQ are
therefore more likely to be recent immigrants and/or
less acculturated to the United States, implying some
crossapplicability to research conducted with non-
diasporic Chinese patients. Fourth, the quality of the
diagnoses made through clinical interviews may vary
depending on the individual investigator and the spe-
cific clinical interview used, which could affect the
internal validity of our included studies.

Fifth, as the PHQ-2 and PHQ-9 are usually given
as written questionnaires, we did not choose to distin-
guish between the various dialects of spoken Chinese
(as all literate speakers read the same written form).
However, in studies where some questionnaires were
verbally administered by a research assistant, variation
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between the spoken dialects may have impacted tool val-
idity. Finally, although we contacted study authors when
possible to inquire about missing information, in several
cases, we were unable to ascertain the exact translation
of the Chinese PHQ-9 or PHQ-2 used, whether the stud-
ies appropriately excluded patients with pre-existing
psychiatric illness, or whether the investigators were
double blinded to the PHQ and gold standard results.
This particularly impacted our evaluation of the six
studies published only in Chinese, which did not provide
contact information for the study authors.

Conclusion

Chinese patients with LEP and depression are more
likely to be underdiagnosed and undertreated, leading
to worse health outcomes and quality of life. As the men-
tal health burden for the Asian American community
has increased during the COVID-19 pandemic with
the rise in racism and violence, it is more urgent than
ever for us to ensure we are using the right tools to iden-
tify patients with depression. Despite the limitations of
our review, we found strong evidence supporting the ac-
curacy of Chinese language versions of the PHQ-9 and
PHQ-2 for screening for depression across practice set-
tings. However, studies reported a wide range of cutoff
scores for the PHQ-9, with many demonstrating high
sensitivity and specificity at lower cutoft scores, alluding
to the possibility that the ideal cutoff score for Chinese
monolingual patients may differ from the score used
for English speakers. If so, the PHQ-9 as currently
used in practice may miss depressive symptoms in
some Chinese monolingual patients.

To effectively address mental health disparities for pa-
tients with LEP in the United States, more research is nec-
essary to investigate this possibility specifically among
Chinese monolingual patients living in the United States
and to establish the validity of depression screening tools
in other commonly spoken non-English languages.
Finally, once the research is robust, medical institutions
and professional bodies must standardize the uptake of
evidence-based depression screening tools and interven-
tions to truly impact patient care.
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SCID = Structured Clinical Interview for DSM
MINI = Mini-International Neuropsychiatric Interview
CIDI = Composite International Diagnostic Interview

SCAN = Schedules for Clinical Assessment in Neuropsychiatry
AUC =area under the curve

DSM-V = American Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition
ROC = receiver operating characteristic
PHQ = Patient Health Questionnaire
LEP = limited English proficiency

Appendix
Appendix A1. PHQ-9 PHQ-2 Questionnaire Chinese: Search Appendix
DATABASE SEARCH STRATEGY
PubMed (“PHQ-9" OR “PHQ-2" OR “patient health questionnaire-9” OR “patient health questionnaire-2” OR “Patient Health

Questionnaire”[Mesh]) AND (“Depression/diagnosis’[Mesh] OR depression screening OR depression assessment OR
“Depressive Disorder/diagnosis”[Mesh] OR depressive disorder screening OR depressive disorder assessment) AND
(efficacy OR reliability OR validity OR utility OR “Validation Studies as Topic’[Mesh]) AND (Cantonese OR Mandarin OR
Vietnamese OR Chinese OR China OR “China”[Mesh] OR Taiwan OR “Taiwan’[Mesh] OR Vietnam OR “Vietnam”[Mesh])

Web of Science

(“PHQ-9" OR “PHQ-2" OR “patient health questionnaire-9” OR “patient health questionnaire-2") AND (“Depression diagnosis”

OR depression screening OR depression assessment OR depressive disorder screening OR depressive disorder
assessment) AND (efficacy OR reliability OR validity OR utility) AND (Cantonese OR Mandarin OR Vietnamese OR Chinese

OR China OR Taiwan OR Vietnam)
Embase

(‘patient health questionnaire 2’/exp OR ‘patient health questionnaire 2’ OR ‘patient health questionnaire 9'/exp OR

‘patient health questionnaire 9") AND (‘depression’/exp/dm_di OR ‘depression assessment’ OR ‘depression screening’)
AND (‘efficacy parameters’/exp OR ‘efficacy parameters’ OR ‘efficacy’/exp OR efficacy OR ‘validity’/exp OR validity OR
‘reliability’/exp OR reliability OR utility) AND (‘chinese’/exp OR chinese OR ‘cantonese language’/exp OR ‘cantonese
language’ OR ‘cantonese’/exp OR cantonese OR ‘mandarin’/exp OR mandarin OR ‘mandarin language’/exp OR ‘mandarin
language’ OR ‘vietnamese’/exp OR Vietnamese OR ‘china’/exp OR china OR ‘viet nam’/exp OR ‘viet nam’ OR ‘taiwan’/exp

OR taiwan)
PsycINFO

(“PHQ-9" OR “PHQ-2" OR “patient health questionnaire-9” OR “patient health questionnaire-2") AND (“Depression diagnosis”

OR depression screening OR depression assessment OR depressive disorder screening OR depressive disorder
assessment) AND (efficacy OR reliability OR validity OR utility) AND (Cantonese OR Mandarin OR Vietnamese OR Chinese

OR China OR Taiwan OR Vietnam)

Appendix A2. QUADAS 2 Tool
Modified by Leena Yin & Dr. Maria Garcia

This tool is a modified version of the QUADAS 2
(https://www.bristol.ac.uk/population-health-sciences/
projects/quadas/quadas-2/), developed by a team led
by the University of Bristol as a method of assessing
quality and risk of bias in systematic reviews. Major
modifications for our review included the following:

-The original QUADAS 2 included two parts under
each domain: part 1 addressing internal validity,
and part B addressing external validity. As we have
selected our studies carefully based on applicability
to our study population as part of the search criteria,
we felt it reasonable to remove part 2 from this por-
tion of the analysis. Considerations for external valid-
ity will be included in the discussion.

-Three questions were added, and one was modified,
based on applicability to our review.

-Taking each of the four domains into consideration,
we classified each study as overall low, high, or un-
clear risk for bias.

For all main questions, respond with low/high/
unclear risk
For all subquestions, respond with yes/no/unclear

Domain 1: Patient Selection
Could the selection of patients have introduced
bias?

A. Was a consecutive or random sample of patients
enrolled?

B. Was a case-control design avoided?

C. Did the study avoid inappropriate exclusions?

(Appendix continues —)
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Domain 2: Index Tests
Could the conduct or interpretation of the index
test have introduced bias?

A. Were the index test results interpreted without
knowledge of the results of the reference stan-
dard? (may need to ask the authors)

B. (modified) Are the specificity and sensitivity
recorded for multiple cutoff scores?

C. (new) Was the index test administered in a
standardized fashion?

D. (new) Was an appropriate version of the index
test used?

Domain 3: Reference Standard
Could the reference standard, its conduct, or its
interpretation have introduced bias?
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A. Is the reference standard likely to correctly
classify the target condition?

B. Were the reference standard results interpreted
without knowledge of the results of the index
test?

C. (new) Was the reference standard administered
in a standardized fashion?

Domain 4: Flow and Timing
Could the patient flow have introduced bias?

A. Was there an appropriate interval between index
tests and reference standard (<1 month)?

B. Did all patients receive a reference standard?

C. Did patients receive the same reference
standard?

D. Were all patients included in the analysis?

Publish in Health Equity

Health Equity g Immediate, unrestricted online access
= Rigorous peer review

= Compliance with open access mandates
= Authors retain copyright

= Highly indexed

= Targeted email marketing

liebertpub.com/heq



http://www.liebertpub.com/heq



