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ABSTRACT

Background

Anxiety disorders often remain undetected and can cause substantial burden. Amongst the many anxiety screening tools, the 7-item
Generalized Anxiety Disorder (GAD-7) scale and its short version, the 2-item Generalized Anxiety Disorder (GAD-2) scale, are the most
frequently used instruments.

Objectives

Primary: to determine the diagnostic accuracy of GAD-7 and GAD-2 to detect generalised anxiety disorder (GAD) and any anxiety disorder
(AAD) in adults.

Secondary: to investigate whether their diagnostic accuracy varies by setting, anxiety disorder prevalence, reference standard, and risk of
bias; to compare the diagnostic accuracy of GAD-7 and GAD-2; to investigate how diagnostic performance changes with the test threshold.

Search methods

We searched MEDLINE, Embase, PubMed-not-MEDLINE subset, and PsycINFO from 1990 to 18 January 2024. We checked reference lists of
included studies and review articles.

Selection criteria

We included cross-sectional studies conducted in adults, containing diagnostic accuracy information on GAD-7 and/or GAD-2
questionnaires for the target conditions generalised anxiety disorder and/or any anxiety disorder, and allowing the generation of 2x2 tables.
The target conditions must have been diagnosed using a structured or semi-structured clinical interview. We excluded case-control studies
and studies in which the time elapsed between the index tests and reference standards exceeded four weeks. We excluded studies involving
people (1) seeking help in mental health settings or (2) recruited specifically due to mental health symptoms in other settings.
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Data collection and analysis

At least two review authors independently decided on study eligibility, extracted data, and assessed the risk of bias and applicability of
included studies. For each questionnaire and each target condition, we present sensitivity and specificity with 95% confidence intervals
(95% Cl) in forest plots. We used the bivariate model to obtain summary estimates based on cut-offs closest to the recommended values (i.e.
within a core range). In secondary analyses, we used the bivariate model and the multiple thresholds model to obtain summary estimates
for all available cut-off points. Using the multiple thresholds model, we also calculated the area under the receiver operating characteristic
curve to obtain a general indicator of the diagnostic accuracy of GAD-7 and GAD-2.

Main results

We included 48 studies with 19,228 participants from 27 different countries, evaluating the GAD-7 and the GAD-2 in 24 different languages.
Seven studies were performed in non-clinical settings, nine in clinical settings recruiting participants across conditions, and 32 in clinical
settings with participants having specific conditions. Even after categorisation into three settings, the study populations were substantially
different. The most frequently studied populations were people: with epilepsy (nine studies); with cancer (five studies); with cardiovascular
disease (five studies); and in primary care regardless of their condition (five studies). We considered the risk of bias low in eight studies,
and we had low concerns about the applicability of findings in three studies.

Thirty-five studies contributed to the primary analyses of GAD-7 for detecting generalised anxiety disorder (median prevalence 12%); 22
studies to analyses of GAD-7 for any anxiety disorder (median prevalence 19%); 24 studies to analyses of GAD-2 for generalised anxiety
disorder (median prevalence 9%); and 19 studies to analyses of GAD-2 for any anxiety disorder (median prevalence 19%).

At the recommended cut-off of 10 or higher (or the closest available cut-off), the GAD-7 questionnaire yielded a summary sensitivity of 0.64
(95% Cl1 0.56 to 0.72) and a summary specificity of 0.91 (95% Cl 0.87 to 0.93) in detecting generalised anxiety disorder. For detecting any
anxiety disorder, summary sensitivity was 0.48 (95% Cl 0.40 to 0.57) and summary specificity 0.91 (95% CI 0.89 to 0.93).

At the recommended cut-off of 3 or higher (or the closest available cut-off), the GAD-2 yielded a summary sensitivity of 0.68 (95% CI 0.59 to
0.75) and a summary specificity of 0.86 (95% CI 0.82 to 0.89) for detecting generalised anxiety disorder. For detecting any anxiety disorder,
the summary sensitivity was 0.53 (95% CI 0.44 to 0.62) and the summary specificity was 0.89 (95% CI 0.86 to 0.91).

The 95% prediction region of GAD-7 for detecting generalised anxiety disorder was larger (indicating pronounced statistical heterogeneity)
than for the three other analyses. Specificity varied by setting in the analysis of GAD-7 and GAD-2 for detecting any anxiety disorder, and
by reference standard in the analysis of GAD-2 for detecting generalised anxiety disorder. Sensitivity varied with prevalence in the analysis
of GAD-T for generalised anxiety disorder. Other investigations of potential sources of heterogeneity did not show statistically significant
associations with test accuracy. In all analyses, sensitivity tended to be higher and specificity lower in participants with specific conditions
compared to the other two settings. Overall, the heterogeneity in the subgroup analyses remained high.

The area under the receiver operating characteristic curve in the multiple thresholds model was 0.86 (95% Cl 0.84 to 0.88) for the GAD-7
scale in detecting generalised anxiety disorder, and 0.80 (95% CI 0.78 to 0.82) in detecting any anxiety disorders. For the GAD-2 scale, the
value was 0.82 (95% ClI 0.81 to 0.86) for detecting generalised anxiety disorder, and 0.77 (95% CI 0.76 to 0.82) for detecting any anxiety
disorders. Comparative bivariate analyses revealed no statistically significant differences between the diagnostic test accuracy of GAD-7
and GAD-2.

Authors' conclusions

The GAD-7 and the GAD-2 scales have been tested in numerous languages and different populations. Overall, the GAD-7 and the GAD-2
seem to have acceptable or good diagnostic accuracy for both generalised anxiety disorder and any anxiety disorder. The GAD-2 scale
seems to have similar diagnostic accuracy as the GAD-7 scale. However, due to the diversity of the included studies and the heterogeneity
of our findings, our summary estimates of sensitivity and specificity should be interpreted as rough averages. The performance of GAD-7
and GAD-2 may deviate substantially from these values in specific situations.

PLAIN LANGUAGE SUMMARY

How accurate are GAD-7 and GAD-2 questionnaires for detecting anxiety disorders?

Key messages

» The GAD-7 and GAD-2 questionnaires alone cannot be used to diagnose or rule out an anxiety disorder.

+ However, they provide an indication of whether an anxiety disorder may be present.

+ The interpretation of a "negative" or "positive" questionnaire finding of an individual depends on the context.
What are anxiety disorders?

'Anxiety disorder' is an umbrella term which refers to mental health conditions including (but not limited to):

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 2
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« generalised anxiety disorder: when someone experiences excessive anxiousness for most days over six months, difficulty controlling
worry, plus at least three of six symptoms: restlessness, fatigue, difficulty concentrating, irritability, muscle tension, and sleep disturbance;

» social phobia: a strong fear of being judged, embarrassed, or humiliated in social or performance situations;

« panic disorder: repeatedly experiencing unexpected and intense periods of fear or discomfort, which may involve a variety of physical
and emotional symptoms.

Why is an early diagnosis of anxiety disorders important?

Anxiety disorders are common and often remain undetected, even in people for whom treatment can be regarded as necessary. Not
recognising an anxiety disorder when it is present (false negative) means that you miss the opportunity of timely treatment with medicine,
psychotherapy, or both. For this reason, some experts and patient initiatives advocate screening; that is, the systematic examination of a
social group or population for the presence of anxiety disorders, even in people who do not seek help for corresponding symptoms. Other
experts argue against screening as there is no evidence that such screening has more benefit than harm (e.g. through misdiagnosis and
side effects of unnecessarily prescribed medication).

What are the GAD-7 and GAD-2 questionnaires?

The GAD-7 (Generalized Anxiety Disorder 7-item scale) and the GAD-2 (the first two items of the GAD-7 scale) are user-friendly, self-
completed questionnaires designed for laypeople. They help provide information on whether an individual may be suffering from an
anxiety disorder. People completing the questionnaire indicate on a scale from 0 (never present) to 3 (present daily) how often they
experience important anxiety symptoms. Responses are added up to obtain a total score ranging from 0 to 21. The GAD-7 is deemed 'test
positive' when the total score reaches 10 or above, suggesting a potential anxiety disorder. A score of 3 or higher on the GAD-2 indicates
the same. If the total score is below 10 for GAD-7 or below 3 for GAD-2, the result is considered 'test negative'.

What did we want to find out?
We aimed to find out how accurately the GAD-7 and GAD-2 scales can tell whether a person has an anxiety disorder or not.
What did we do?

We searched for studies that investigated the accuracy of the GAD-7 or GAD-2 scales (or both) by comparing them with a full diagnostic
interview conducted by a healthcare professional, and we combined the results from these studies.

What did we find?

Our review includes results from 48 studies with 19,228 people from 27 different countries, evaluating the GAD-7 and the GAD-2
questionnaire in 24 different languages. Seven studies were undertaken in non-clinical settings (e.g. general population), nine in clinical
settings recruiting participants with different conditions (e.g. people who sought primary care), and 32 in clinical settings with participants
having specific conditions (e.g. people with epilepsy). Many of these studies investigated the accuracy of the questionnaires for one specific
type of anxiety disorder (generalised anxiety disorder), others for any type of anxiety disorder, or for both.

Overall, the GAD-7 and GAD-2 questionnaires were acceptable or good at determining whether a person was suffering from an anxiety
disorder.

Toillustrate, if the GAD-7 questionnaire was used by a group of 1000 people, 120 (12%) of whom actually have a generalised anxiety disorder,
one would expect the following results: an estimated 156 people (16%) would be classified 'test positive' by the GAD-7. However, of these,
only about half (77 people or 8%) actually would have generalised anxiety disorder, while the other half (79 people or 8%) would be "false
positives." Of the 844 (84%) people who tested negative, the vast majority (801 people or 80%) would be correctly classified as not suffering
from generalised anxiety disorder, but 43 people (4%) with generalised anxiety disorder would be "false negatives".

The shorter GAD-2 questionnaire seems as accurate as the longer GAD-7 scale in detecting anxiety disorders. Both questionnaires seem
slightly better at detecting generalised anxiety disorder than detecting any anxiety disorder.

What are the limitations of the evidence?

The studies varied in several ways, generally demonstrating poor methodological quality. The variations included differences in the
population to whom the questionnaires were administered, the language of the questionnaire, methodological quality, and the method
used for making the final diagnosis. These variations might explain why the accuracy of the GAD-7 and GAD-2 significantly differs across
individual studies. This means that the diagnostic accuracy of these questionnaires could be better or worse in specific situations than in
the summary illustration we provided above.

How current is the evidence?

The evidence is current to January 2024.
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SUMMARY OF FINDINGS

Summary of findings 1. GAD-7 for generalised anxiety disorder

What is the diagnostic accuracy of GAD-7 for generalised anxiety disorder (GAD)?

Number of studies: 36 (35 included in the primary analysis)*
Settings and study populations: adults with heterogeneous backgrounds

« Non-clinical settings (n = 5): general population, migrant workers, students, elderly, mixed healthy persons/patients
« Clinical settings - across conditions (n = 6): unselected, primary care (n =5), high utilisers, mixed inpatients
« Clinical settings - specific conditions (n = 24): epilepsy (n = 9), pain conditions (n = 4), cancer (n = 3), other (n = 8)

Index test: Generalized Anxiety Disorder seven-item questionnaire (GAD-7)
Reference standard: validated structured or semi-structured diagnostic interviews
Study design: cross-sectional

Certainty of evidence:

« Risk of bias: overall risk of bias was considered unclear or high in 27 studies.

« Applicability: none of the studies entailed concerns regarding applicability in the index test or reference standard domains. However, there were concerns about whether

the included participants matched the review question in 33 studies.

« Between-study variability: point estimates from individual studies for sensitivity ranged widely from 0.09 to 0.91, those for specificity from 0.60 to 0.99.

Summary sensitivity, specificity, PPV, and NPV (and 95% Cls) across all studies and setting subgroups based on the core range cut-offs of 8 to 10 according to the

bivariate model:

Setting Studies/ par- Summary sensi- Summary speci- PPV NPV Meaning of the find-
ticipants tivity ficity ings**
Any setting 35/15,274* 0.64 (0.56t0 0.72)  0.91(0.87t00.93)  0.48 (0.42 to 0.95 (0.94 to TP: 77
0.55) 0.96)
(Median prevalence: 12%) FP: 79
FN: 43
TN: 801
Non-clinical 5/3458 0.50 (0.30t0 0.70)  0.93 (0.84t00.97)  0.37(0.23to 0.96 (0.93 to TP: 40
0.54) 0.97)
(Median prevalence: 8%) FP: 64
FN: 40
TN: 856
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Clinical - across conditions 7/5486 0.57(0.39t00.73) 0.93(0.86t00.97) 0.42(0.28to 0.96 (0.94 to TP: 46
0.56) 0.97)
(Median prevalence: 8%) FP: 64
FN: 34
TN: 856
Clinical - specific conditions 23/6330 0.70(0.60t0 0.78) 0.89(0.85t00.93)  0.55(0.47 to 0.94 (0.92 to TP: 112
0.64) 0.95)
(Median prevalence: 16%) FP:92
FN: 48
TN: 748

Area under the curve from the multiple thresholds analysis across all settings: 0.86 (95% Cl 0.84 to 0.88)

Cl: confidence interval; NPV: negative predictive value; PPV: positive predictive value

*Mughal 2021 not included in the primary analyses since the cut-off value reported was outside the core range.

**True positive (TP: appropriate further diagnostics), false positive (FP: unnecessary further diagnostic inquiry), false negative (FN: no further diagnostics - wrong reassurance),
and true negative (TN: no further diagnostics - appropriate reassurance); values based on a hypothetical cohort of 1000 people

Summary of findings 2. GAD-7 for any anxiety disorder

What is the diagnostic accuracy of GAD-7 for any anxiety disorder (AAD)?
Number of studies: 22
Settings and study populations: adults with heterogeneous backgrounds

« Non-clinical settings (n = 3): general population, poor elderly, mixed health/patients

« Clinical settings - across conditions (n = 4): unselected primary care, sick-listed workers, under-/uninsured adults
« Clinical settings - specific conditions (n = 15): epilepsy (n = 3), cancer (n = 4), heart diseases (n = 2), other (n = 6)

Index test: Generalized Anxiety Disorder seven-item questionnaire (GAD-7)
Reference standard: validated structured or semi-structured diagnostic interviews
Study design: cross-sectional

Certainty of evidence:

« Risk of bias: overall risk of bias was unclear or high in 16 studies.

« Applicability: none of the studies entailed concerns regarding applicability in the index test or reference standard domains. However, there were concerns about whether

the included participants matched the review question in 21 studies.
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« Between-study variability: point estimates from individual studies for sensitivity ranged widely from 0.25 to 0.86, those for specificity from 0.80 to 1.00.

Summary sensitivity, specificity, PPV, and NPV (and 95% Cls) across all studies and for setting subgroups based on the core range cut-offs 8 to 10 according to the

bivariate model:

Setting Studies/ par- Summary sensi- Summary speci- PPV NPV Meaning of the findings*
ticipants tivity ficity
Any setting 22/10245 0.48 0.91 0.57 (0.51 to 0.88 (0.87 to TP:91
(0.40 to 0.57) (0.89 t0 0.93) 0.63) 0.90)
(Median prevalence: 19%) FP: 73
FN:99
TN: 737
Non-clinical 3/1810 0.43(0.23t00.64) 0.96(0.93t00.98) 0.72(0.54 to 0.88 (0.85 to TP: 82
0.85) 0.9)
(Median prevalence: 19%) FP: 32
FN: 108
TN: 778
Clinical - across conditions 4/2652 0.48(0.29t00.67) 0.89(0.83t00.93) 0.49(0.34to 0.89 (0.86 to TP: 86
0.64) 0.91)
(Median prevalence: 18%) FP: 90
FN: 94
TN: 730
Clinical - specific conditions 15/5046 0.50 (0.40t00.60) 0.90(0.87t00.93) 0.54(0.46 to 0.88 (0.87 to TP: 95
0.62) 0.9)
(Median prevalence: 19%) FP: 81
FN: 95
TN: 824

Area under the curve from the multiple thresholds analysis across all settings: 0.80 (95% CI 0.78 to 0.82)

Cl: confidence interval; NPV: negative predictive value; PPV: positive predictive value
*True positive (TP: appropriate further diagnostics), false positive (FP: unnecessary further diagnostic inquiry), false negative (FN: no further diagnostics - wrong reassurance),
and true negative (TN: no further diagnostics - appropriate reassurance); values based on a hypothetical cohort of 1000 people.
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Summary of findings 3. GAD-2 for generalised anxiety disorder

What is the diagnostic accuracy of GAD-2 for generalised anxiety disorder (GAD)?
Number of studies included in the primary analysis: 24
Settings and study populations: adults with heterogeneous backgrounds

« Non-clinical settings (n =5): general population (n = 2), students, poor elderly, mixed healthy persons/patients
« Clinical settings - across conditions (n = 5): unselected primary care (n = 4), high utilisers
« Clinical settings - specific conditions (n = 14): pain conditions (n = 4), epilepsy (n = 3), other (n=7)

Index test: Generalized Anxiety Disorder two-item questionnaire (GAD-2)
Reference standard: validated structured or semi-structured diagnostic interviews
Study design: cross-sectional

Certainty of evidence:

« Risk of bias: overall risk of bias was considered unclear or high in 17 studies

« Applicability: none of the studies entailed concerns regarding applicability in the index test or reference standard domains. However, there were concerns about whether

the included participants matched the review question in 22 studies.

« Between-study variability: point estimates from individual studies for sensitivity ranged widely from 0.12 to 0.89, those for specificity from 0.60 to 0.96.

Summary sensitivity, specificity, PPV, and NPV (and 95% Cls) across all studies and for setting subgroups based on the core range cut-offs 2 and 3 according to the

bivariate model:

Setting Studies/ par- Summary sensi- Summary speci- PPV NPV Meaning of the findings**
ticipants tivity ficity
Any setting 24/11,428 0.68 (0.59t0 0.75)  0.86 (0.82t00.89)  0.32(0.28 to 0.96 (0.96 to TP: 61
0.36) 0.97)
(Median prevalence: 9%) FP: 127
FN: 29
TN: 783
Non-clinical 5/3942 0.66 (0.49t0 0.80)  0.88(0.81t00.93) 0.32(0.22to 0.97 (0.96 to TP: 53
0.45) 0.98)
(Median prevalence: 8%) FP:110
FN: 27
TN: 810
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Clinical - across conditions 5/3348 0.63(0.45t00.78) 0.86(0.78t00.92) 0.29(0.19to 0.96 (0.95 to TP: 50
0.41) 0.97)
(Median prevalence: 8%) FP: 129
FN: 30
TN: 791
Clinical - specific conditions 14/4138 0.70 (0.59t00.79) 0.84(0.79t00.89) 0.35(0.28 to 0.96 (0.95 to TP: 77
0.44) 0.96)
(Median prevalence: 11%) FP: 142
FN: 33
TN: 748

Area under the curve from the multiple thresholds analysis across all settings: 0.82 (95% CI 0.81 to 0.86)

Cl: confidence interval; NPV: negative predictive value; PPV: positive predictive value

*True positive (TP: appropriate further diagnostics), false positive (FP: unnecessary further diagnostic inquiry), false negative (FN: no further diagnostics - wrong reassurance),

and true negative (TN: no further diagnostics - appropriate reassurance); values based on a hypothetical cohort of 1000 people.

Summary of findings 4. GAD-2 for any anxiety disorder

What is the diagnostic accuracy of GAD-2 for any anxiety disorder (AAD)?
Number of studies included in the primary analysis: 19
Settings and study populations: adults with heterogeneous backgrounds

« Non-clinical settings (n = 4): general population (n =2), poor elderly, mixed healthy persons/patients
« Clinical settings - across conditions (n = 2): unselected primary care
« Clinical settings - specific conditions (n = 13): epilepsy (n = 2), cancer (n = 2), heart diseases (n = 2), pregnancy (n = 2), other (n = 5)

Population and setting: adults with heterogeneous backgrounds. Most studies (n = 16) were conducted in people with specific diseases. Others included people with vari-
ous conditions (n =2), and non-clinical general populations (n =4). Amongst the specific diseases were cancer (n = 2), heart diseases (n = 3), and epilepsy (n =2).

Index test: Generalized Anxiety Disorder two-item questionnaire (GAD-2)
Reference standard: validated structured or semi-structured diagnostic interviews
Study design: cross-sectional

Certainty of evidence:

« Risk of bias: overall risk of bias was unclear or high in 13 studies.
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« Applicability: none of the studies entailed concerns regarding applicability in the index test or reference standard domains. However, there were concerns about whether

the included participants matched the review question in all 19 studies.

« Between-study variability: point estimates from individual studies for sensitivity ranged widely from 0.22 to 0.96, those for specificity from 0.74 to 0.96.

Summary sensitivity, specificity, PPV, and NPV (and 95% Cls) across all studies and setting/pathway subgroups based on the core range cut-offs of 2 and 3 accord-

ing to the bivariate model:

Setting Studies/ par- Summary sensi- Summary speci- PPV NPV Meaning of the findings*
ticipants tivity ficity
Any setting 19/9973 0.53 0.89 0.53 (0.47 to 0.89 (0.87 to TP: 101
(0.44 t0 0.62) (0.86 to 0.91) 0.58) 0.91)
(Median prevalence: 19%) FP: 89
FN: 89
TN: 721
Non-clinical 4/3134 0.50 (0.32t0 0.68)  0.93(0.90t00.95)  0.64 (0.48 to 0.88 (0.86 to TP: 100
0.78) 0.90)
(Median prevalence: 20%) FP: 56
FN: 100
TN: 744
Clinical - across conditions 2/2432 0.53(0.28t00.76) 0.87(0.81t00.92) 0.47(0.28to 0.89 (0.87 to TP: 94
0.67) 0.91)
(Median prevalence: 18%) FP: 107
FN: 86
TN: 713
Clinical - specific conditions 13/4407 0.54 (0.43t00.65) 0.87(0.84t00.89) 0.49(0.4to 0.89 (0.88 to TP: 103
0.58) 0.90)
(Median prevalence: 19%) FP: 105
FN: 87
TN: 705

Area under the curve from the multiple thresholds analysis across all settings: 0.77 (95% CI 0.76 to 0.82)

Cl: confidence interval; NPV: negative predictive value; PPV: positive predictive value
*True positive (TP: appropriate further diagnostics), false positive (FP: unnecessary further diagnostic inquiry), false negative (FN: no further diagnostics - wrong reassurance),
and true negative (TN: no further diagnostics - appropriate reassurance); values based on a hypothetical cohort of 1000 people.
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BACKGROUND

This is the first of a series of four Cochrane reviews following a
joint protocol (Linde 2022), addressing the diagnostic accuracy
of the Generalized Anxiety Disorder 7-item (GAD-7) Scale and the
Generalized Anxiety Disorder 2-item (GAD-2) Scale, the Hospital
Anxiety and Depression Scale (HADS), the Beck Anxiety Inventory
(BAI), and the State-Trait Anxiety Inventory (STAI).

Target condition being diagnosed

Anxiety disorders are the most prevalent mental disorders
worldwide (Bandelow 2015; Kessler 2001; Remes 2016). Estimates
of the prevalence of anxiety disorders within a 12-month period
range from 8% to 21% (Alonso 2007; Kessler 2012a; Kessler 2012b).
Besides their high prevalence, which further increased during
the COVID-19 pandemic (Santamauro 2021), anxiety disorders are
often chronic and associated with physical, social, emotional, and
functional impairments (Hoffman 2008; Schonfeld 1997). Anxiety
disorders are also risk factors for hospitalisation and increased
mortality in chronic illness (Gudmundsson 2005; Schneider 2008;
Vongmany 2016). Measured by years of life lived with disability,
anxiety disorders were the sixth leading cause of all disability
(Baxter 2014).

Anxiety disorders are classified in the Diagnostic and Statistical
Manual of Mental Disorders (DSM IV or DSM 5) (APA 2000; APA
2013), and the International Statistical Classification of Diseases
and Related Health Problems (ICD-10 or ICD-11) (WHO 1993; WHO
2019). Important types of anxiety disorder include generalised
anxiety disorder (GAD), agoraphobia, specific phobia, social
anxiety disorder (social phobia), post-traumatic stress disorder,
obsessive-compulsive disorder, and separation anxiety disorder.
Obsessive-compulsive disorder and post-traumatic stress disorder
were included in former classifications but were removed from
anxiety disorders with the introduction of DSM-V (Bandelow
2015). People with generalised anxiety disorder demonstrate
excessive anxiety and worry for most days over six months,
with difficulty in controlling worry, along with at least three out
of six associated symptoms: restlessness, fatigue, difficulty in
concentrating, irritability, muscle tension, and sleep disturbance
(APA 2013).

Most anxiety disorders go undetected and untreated (Craske
2017), partly due to the difficulty of diagnosis. This is because
anxiety symptoms can overlap with those of other mental diseases
(Olariu 2015; Sherbourne 1996; Toft 2005), and with symptoms
caused by organic diseases. Symptoms such as breathlessness
often mimic other conditions such as somatic symptom disorder,
heart failure, asthma, or chronic obstructive pulmonary disease
(Schneider 2013), which makes correct labelling of people with
anxiety disorders even more important.

Although anxiety disorders often go unrecognised, there are
effective treatment options. Therefore, some expert panels have
recommended screening with self-report questionnaires. In such
questionnaires, individuals are asked to rate the presence and
severity of common anxiety symptoms. In 2023, for example, the US
Preventive Services Task Force recommended screening for anxiety
disorders in adults (USPSTF 2023). Similar recommendations have
been published for more restricted populations, such as adolescent
and adult women (Gregory 2020), adults with cancer (Howell 2015),
and stroke patients (Crow 2023). Some experts consider such

recommendations to be premature, as there is a lack of evidence
from randomised trials to show that anxiety screening brings more
benefit than harm. They argue that routine screening will lead to
many false positives, increase the likelihood of over-treatment,
and harm some people due to the adverse effects of medications
(Thombs 2023).

An important prerequisite for effective screening is that self-report
questionnaires can reliably discriminate between individuals
with and without anxiety disorders. Our series of reviews
summarises studies which investigate this discriminatory ability of
questionnaires, referred to as 'diagnostic accuracy'. To investigate
diagnostic accuracy, studies compare the results of a self-
report questionnaire against a 'reference standard'. The reference
standard is a validated structured or semi-structured interview
based on DSM or ICD criteria administered by a clinician or a well-
trained person. For our reviews, we decided to focus on generalised
anxiety disorder (GAD) and any anxiety disorder (AAD) as target
conditions for primary analyses.

For general screening in non-psychiatric settings, GAD is both
clinically relevant and was the most frequently analysed specific
anxiety disorder in an important previous systematic review
(Plummer 2016). The overarching category AAD was the second
most frequently investigated and reported category in this review.
Unfortunately, the list of specific anxiety disorders included in this
category can vary between studies, depending on the classification
used. Literature searches in the planning phase of our reviews
revealed that diagnostic results for other specific diagnoses were
rarely reported.

Index test(s)

The 7-item Generalized Anxiety Disorder (GAD-7) scale (Lowe 2008;
Spitzer 2006), and its short version, the 2-item Generalized Anxiety
Disorder (GAD-2) scale (Kroenke 2007), are amongst the most
frequently used instruments to screen for anxiety disorders.

The GAD-7 scale was originally designed as a screening tool for
generalised anxiety disorder, but is also used for screening for
anxiety disorders in a broader manner (Kroenke 2007; Lowe 2008;
Spitzer 2006). It has seven items, each with four answer options
(0 - Not at all; 1 - Several days; 2 - More than half the days; 3 -
Nearly every day). The item scores are added up, resultingin a score
ranging from 0 to 21. The cut-off point (above which a finding is
considered as "test positive" or "screen positive") recommended
by the scale authors is 10 or higher (Spitzer 2006). The GAD-2
scale is the short version of the GAD-7 scale. It has two items,
which produce a score ranging from 0 to 6, and a recommended
cut-off of three or higher (Kroenke 2007). In addition to their use
as screening instruments, the GAD-7 and GAD-2 scales are often
used for monitoring the severity of anxiety symptoms during the
course of treatment or as measurement tools in epidemiological
and clinical research. However, our review does not address these
latter uses. A recent review by the US Preventive Services Task
Force reported that the GAD-7 and GAD-2 demonstrated acceptable
sensitivity (0.79, 95% confidence interval (Cl) 0.65 to 0.94, and 0.76,
95% Cl 0.68 to 0.85, respectively) and specificity (0.89, 95% 0.83
to 0.94, and 0.88, 95% Cl 0.87 to 0.88, respectively) for detecting
generalised anxiety disorder (O'Connor 2023a; O'Connor 2023b).
For detecting any anxiety disorders, values were slightly lower.
However, these estimates were based on only two and three
studies, respectively.
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Clinical pathway

In this review, we focus on studies relevant for a screening pathway.
The screening pathway comprises the following steps.

« The GAD-7 or GAD-2 test is administered to all individuals in a
particular setting who are not known to have an anxiety disorder
or who seek psychiatric evaluation or treatment.

« Individuals scoring below a predefined cut-off would be
considered screen-negative and not further evaluated, whereas
those at or above the cut-off would be considered screen-
positive and in need of evaluation. A mental health evaluation
should be conducted by a competent health professional, who
decides whether an anxiety disorder is present.

« Individuals deemed in need of management would be referred,
and discussions regarding treatment options and subsequent
treatment would be offered.

« Ongoing follow-up care would be provided for those undergoing
management.

We explored the following three distinct basic settings for
implementing a screening pathway.

« Non-clinical settings, such as screening in the general adult
population or specific groups not seeking healthcare (e.g.
students, elderly).

« Clinical settings across conditions, including screening
unselected primary care patients or hospital patients, who are
not seeking care specifically for anxiety.

« Clinical settings for specific conditions, such as screening
patients seeking care for cancer or epilepsy.

Prior test(s)

There are no prior tests specifically for anxiety disorder in the
populations included in the review.

Role of index test(s)

In the pathway addressed in our review, the GAD-7 or GAD-2 can be
considered as triage tools.

Alternative test(s)

There is a plethora of anxiety self-report questionnaires (at
least 25), which have been used in a variety of settings and
populations (Benjamin 2011; Creighton 2018; Lazor 2017; Litster
2016; Mele 2018; Sinesi 2019). Most of these instruments have
been investigated in a limited number of studies and seem to
be used infrequently. In addition, some are only available in
one or a few languages. However, some instruments, which have
undergone intense testing, are available in several languages
and are commonly used. For example, the Hospital Anxiety and
Depression Scale (HADS) is a widely used questionnaire with seven
items each for measuring anxiety (HADS Anxiety or HADS-A) and
depression (HADS Depression or HADS-D) (Zigmond 1983), with a
score range from 0 to 21. The Beck Anxiety Inventory (BAI) has 21
items and a score range from 0 to 63 (Beck 1988; Beck 1993). The
State-Trait Anxiety Inventory (STAI) aims to measure two types of
anxiety: state anxiety (anxiety about an event) and trait anxiety
(anxiety level as a personal characteristic) (Spielberger 1970). Both
subscales have 20 items and a score range from 20 to 80. The
diagnostic accuracy of the HADS, BAI, and STAI will be the focus of
upcoming reviews, as illustrated in our protocol (Linde 2022).

Rationale

For this review, we had several rationales for using the GAD-7 scale
and its shortened version, GAD-2. First, despite their more recent
development, these instruments are amongst the most commonly
used anxiety screening tools, have been translated to over
70 languages (https://www.phgscreeners.com/), and validated in
many specific populations. Second, they are self-administered,
easy-to-interpret scales requiring one to two minutes to complete
(Lowe 2008; Spitzer 2006). Third, the GAD-7 scale has high reliability
(Cronbach alpha = 0.92) and procedural validity (intraclass
correlation = 0.83). Further psychometric properties of the two
scales were tested in several studies, and good test-retest reliability,
criterion validity, construct validity, concurrent validity, and
convergent validity were demonstrated (Kertz 2013; Lowe 2008;
Spitzer 2006). Fourth, a systematic review and meta-analysis of
diagnostic test accuracy for anxiety disorders was published in
2016 for the GAD-7 and the GAD-2 scales (Plummer 2016), but new
studies have since been published, and advances in methodology
of diagnostic accuracy meta-analysis have made it possible to
include all available cut-off values simultaneously (Steinhauser
2016). The above-mentioned recent evidence summary of the US
Preventive Services Task Force (USPSTF) included only a small
fraction of the available diagnostic accuracy studies relevant to the
screening pathway (O'Connor 2023a; O'Connor 2023b). Therefore,
there was a need for a systematic review comprehensively
summarising the available evidence on the diagnostic accuracy of
the GAD-7 and the GAD-2.

OBJECTIVES

To determine the diagnostic accuracy of GAD-7 and GAD-2 to detect
generalised anxiety disorder (GAD) and any anxiety disorder (AAD)
in adults.

Secondary objectives

« To investigate whether their diagnostic accuracy varies by
setting, anxiety disorder prevalence, reference standard, and
risk of bias;

« To compare the diagnostic accuracy of GAD-7 and GAD-2;

» To investigate how diagnostic performance changes with the
test threshold.

METHODS

Criteria for considering studies for this review
Types of studies

We included studies comparing findings from the GAD-7, GAD-2, or
both, with the diagnostic status according to a reference standard
that allowed the generation of 2x2 tables (number of true-positive,
false-positive, false-negative and true-negative index test results).
We excluded case-control studies in which cases suffered from
anxiety disorders, as estimates of diagnostic test accuracy derived
from such studies might not apply to the diagnostic process in real
situations due to the selection involved.

Participants

We included studies involving adults (18 years or older).
Participants could have been recruited from: (1) non-clinical
settings, such as from the general adult population or any
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subpopulation groups not seeking healthcare (e.g. students,
elderly); (2) clinical settings across conditions, such as unselected
primary care patients or hospital patients not seeking care
specifically for anxiety; (3) clinical settings for specific conditions
known to have an increased risk of anxiety disorders, such as
outpatient units for cancer, cardiovascular disease, or pregnancy.

We excluded studies involving people seeking help in mental health
settings or recruited specifically due to mental health symptoms
in other settings. Furthermore, we excluded studies involving
children, as this population requires specific, age-adapted self-
report questionnaires (Lazor 2017).

Index tests

We included studies evaluating the GAD-7 or GAD-2 scales, or both,
as screening tools for anxiety disorders. These index tests are
described in detail in the Background section.

Target conditions

Studies had to address at least one of the following diagnostic
categories: (1) presence or absence of generalised anxiety disorder;
(2) presence or absence of any anxiety disorder.

Reference standards

Validated semi-structured and structured interviews are accepted
as state-of-the-art procedures in epidemiological and diagnostic
studies on mental disorders (Suppiger 2009). They ensure sufficient
quality and a certain reproducibility of diagnosis. Thus, the
diagnosis of anxiety in primary studies must have been made
or ruled out using a validated standardised or structured clinical
interview, such as the SCID (Structured Clinical Interview for
DSM) (First 1996; First 2015), the CIDI (Composite International
Diagnostic Interview) (WHO 1990), the MINI (Mini-International
Neuropsychiatric Interview) (Sheehan 1998), CIS-R (Clinical
Interview Schedule-Revised) (Lewis 1992), DIA-X (diagnostic expert
system for mental disorders) (Wittchen 1997), SADS (Schedule
for Affective Disorders and Schizophrenia) (Endicott 1978), DIPS
(German: 'Diagnostisches Interview bei psychischen Stérungen’)
(Margraf 1994), or Mini-DIPS (Margraf 2013).

We excluded studies in which the reference standard was informally
based on a checklist based on ICD, DSM, or a clinical diagnosis
without operationalisation or only another questionnaire. Also, we
excluded studies using the diagnostic criteria of DSM-III or earlier
versions. We excluded studies with a time lag of over four weeks
between the index test(s) and the reference standard to limit the
risk of misclassification.

Search methods for identification of studies
Electronic searches

In order to identify potentially eligible studies, we searched the
following databases using relevant subject headings (controlled
vocabularies), text-words, and search syntax, appropriate to each
resource. All databases were searched from 1990 to 30 September
2022 (search strategies given in Appendix 1):

« MEDLINE (Ovid);

« Embase (Ovid);

+ PubMed-not-MEDLINE subset (NLM);
+ PsycINFO (Ovid).

We did not apply any restrictions on language or publication status
to the searches.

Search structure

One of the main challenges in identifying the evidence for
a diagnostic review for mental health conditions is that the
index tests are also symptom inventories used to measure
treatment outcomes in intervention studies. Therefore, it is difficult
to differentiate between the types of studies retrieved by a
search (diagnostic accuracy (diagnostic test accuracy) study or
intervention study). In order to balance the sensitivity (recall) and
specificity (precision) of the search, we structured it around the
following key concepts:

#1 Target Condition + Index Test(s) + Reference Standard
#2 Target Condition + Index Test(s) + diagnostic accuracy Filter
#3 (#1 OR #2)

Lead by a Cochrane information specialist (co-author SD), we
developed an initial Embase search benchmarking the strategy
against a set of known studies before translating the search across
to other databases. We paid special attention to the search terms
used for the reference standard and diagnostic accuracy ‘filters’.
In response to peer-review, we made some amendments to our
initial search, but this did not affect the number of relevant studies
retrieved. The final search strategies are presented in Appendix 1.

Searching other resources

To identify further published, unpublished, or ongoing research,
we scanned the reference lists of included studies and any
relevant systematic reviews. We checked for any relevant retraction
statements or errata of the included studies.

Data collection and analysis

After searching, titles from the databases were collated into the
EPPI-Reviewer Web software (Thomas 2020).

Selection of studies

Pairs of review authors independently screened titles and abstracts
of search hits to identify potentially relevant studies and to
exclude clearly irrelevant papers. If the relevance remained unclear
after title and abstract screening, we obtained and screened full
texts. In the second round, two authors independently decided
to include or exclude a potentially eligible study based on the
review of full texts using the criteria listed above. We resolved any
disagreements through discussion, involving a third review author
when necessary. The study selection process is presented in a
PRISMA flow diagram (Mclnnes 2018) (Figure 1).
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Figure 1. Study flow diagram *One study not included in primary analyses (Mughal 2021). AAD: any anxiety
disorder; GAD: generalised anxiety disorder; GAD-7/2: Generalised Anxiety Disorder 7-item/2-item questionnaire

7085 records identified through

database searching

A 4

4246 records screened

A

180 full-text articles assessed for eligibility

48 studies (64 references) included in
quantitative synthesis

Number of studies and participants
in the four main analyses*:
*  GAD-7 for GAD: 35 studies, 15,274 participants
*  GAD-7 for AAD: 22 studies, 10,245 participants
*  GAD-2 for GAD: 24 studies, 11,428 participants
*  GAD-2 for AAD: 19 studies, 9973 participants

Following the approach used by Quinn 2020, we contacted the
corresponding study authors/investigators if eligibility remained
unclear and if potentially relevant articles did not contain data
required for the analyses. This approach was of particular relevance
if a study collected GAD-7 or GAD-2 scores and also administered
a diagnostic interview but did not report diagnostic accuracy data.
When the study authors/investigators did not respond or relevant
data were not provided for extraction, we excluded the study with
the reason ‘data not available for analysis’. If the same dataset
was reported in multiple reports, we included the main (primary)
report but referred to the other secondary reports if they contained
relevant additional information. For studies presented only in
abstract form, we contacted the main presenting study author/
investigator to enquire whether the full paper had been published.

Data extraction and management

Working independently, at least two review authors extracted
primary study characteristics and results using a pre-tested form.
In particular, we extracted diagnoses and main inclusion criteria
for participants, age, sex, setting, details regarding the reference
standard (type, person doing the assessment, timing), language of
the index test, predefined cut-off points ("predefined" as per study
reports) or methods to select presented cut-off-points, country of
origin, and numbers of participants included and analysed. For all

g 2839 duplicates removed
- 4065 records excluded at title/abstract
>
screening , 1 full text not available
+| 114 references excluded, with reasons
»

* 31 ineligible reference standard
* 27 ineligible study design

* 23 data not available

* 6ineligible target condition

* 6ineligible participants

* Sineligible index test

* 16 cother

1 study awaiting assessment

1 ongoing study

cut-off points available, we extracted diagnostic 2x2 tables (true-
positive, false-positive, true-negative, and false-negative index test
results) from the publications, or if not available, reconstructed
them using information about relevant parameters (prevalence,
sensitivity, specificity, or predictive values). We did not ask for study
protocols to verify whether cut-offs were predefined.

We extracted data from two Chinese studies after translating
them with Google Translate (Qu 2016; Zeng 2013). Three articles
did not report prevalence but reported positive and negative
predictive values in addition to sensitivity and specificity (Ahmadi
2019; Nath 2018; Van Heyningen 2018). For these, we calculated
prevalence using the formula suggested by Taylor 2021 (see https://
www.cebm.ox.ac.uk/files/data-extraction-tips/blog-2.pdf). In two
studies (Esser 2018; Nath 2018), we weighted the data to correct
potential partial verification bias and to mimic the original sample
size (i.e. the number of participants who underwent both the index
test and reference standard). We corrected the data we extracted
from Sidik 2012 using Kohn's formula (Kohn 2022), and weighted
the data to mimic the original sample size.

We reached out to the original authors of the articles for
clarification and additional data when information was missing
or any of the study reports were unclear, doing so at least twice
with a minimum interval of two weeks. Given that the GAD-7
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questionnaire encompasses the GAD-2 questions, we contacted
the authors of studies that reported results solely on the
GAD-7 scale to enquire about unpublished data on the GAD-2
questionnaire. Furthermore, if the publication lacked diagnostic
accuracy information for all cut-offs, we contacted study authors to
request sensitivity and specificity data for additional cut-offs. For
this review, we attempted to contact all authors of the included
studies for extra information, resulting in additional data from 21
(44%) of them. Fourteen authors (29%) provided further cut-off
data that were not disclosed in the original study reports. Finally,
we sent the extracted information to the study authors for quality
check and approval.

If necessary, we also asked study authors to re-analyse their data
and submit summary tables or provide raw data. Ten authors
provided raw data (Clover 2020; Conway 2016; Esser 2018; Kroenke
2007; Maric 2022; Marrie 2018; Michaelis 2022; Pranckeviciene
2022; Scott 2019; Simning 2012). In studies that presented receiver
operating characteristic (ROC) curves that included all possible
cut-offs but no sensitivity/specificity information was available
(Baker 2018; Mughal 2021; Shih 2022; Veisy 2021), we used
WebPlotDigitizer to extract data (Rohatgi 2014). In addition, we
asked study authors to provide missing information to populate
the Characteristics of included studies section and to assess the
methodological quality of the included studies.

Assessment of methodological quality

At least two review authors independently assessed the risk of
bias and the external validity of the included studies using the
Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2)
tool (Whiting 2011). We made a risk of bias judgement ('high’,
'low', or 'unclear') for the four domains (participant selection, index
test, reference standard, and flow and timing) based on signalling
questions (see Appendix 2). To adapt QUADAS-2 to our aims and the
expected set of primary studies, we modified signalling question
2 in the index test domain at the protocol stage. As we expected
many studies would present data for several cut-offs, we asked
one of the following two questions (instead of the single question
"if a threshold was used, was it prespecified?"): (1) "Was there
a predefined threshold for a primary analysis of DTA?"; or in
studies presenting more than one threshold, (2) "If findings for
several thresholds are presented, was the range of thresholds
prespecified?" We implemented this adjustment because we view
studies reporting sensitivity and specificity across a wide range of
cut-offsas not being at a higher risk of bias compared to studies that
have prespecified a specific threshold.

In addition, we used the QUADAS-C tool for studies providing
diagnostic accuracy data for both GAD-7 and GAD-2 (Yang 2021).
The QUADAS-C tool was developed as an extension of QUADAS-2
to assess the risk of bias specifically for the comparison of two or
more diagnostic tests. The instrument uses the same domains as
QUADAS-2.

If the answers to all signalling questions within a domain were
judged as 'yes' (indicating low risk of bias for each question),
then the domain was labelled as 'low risk of bias' If any
signalling question was judged as 'no! indicating a high risk
of bias, the domain was scored as at 'high risk of bias"
Otherwise, the domain was rated 'unclear'. This was followed
by a judgement about concerns regarding applicability for the
participant selection, index test, and reference standard domains.

Following the recommendations of the Cochrane Diagnostic Test
Accuracy Working Group (Davenport 2014), we developed coding
guidelines for each item, both for QUADAS-2 and QUADAS-C
(Appendix 2). The overall risk of bias was considered 'low' if at least
three domains were scored 'low' and none 'high'. Disagreements
amongst review authors regarding ratings were recorded and
resolved through discussion, involving a third review author if
necessary. We used protocol documents or secondary publications,
when available, in the rating process. If publications omitted details
pertinent to the assessment of bias risk, we reached out to study
investigators/authors for additional information. We did not ask for
unpublished protocols.

After completing risk of bias assessment, data extraction, and
addition of unpublished information provided by authors to the
extraction database, we invited authors to check the correctness
of the collected data. For this purpose, we sent the extracted
information (including QUADAS-2/QUADAS-C assessment and
diagnostic cut-off information) to the individual authors for
quality check. We made amendments to the extracted information
according to the received feedback. We received confirmation of
data extraction accuracy and minor amendments for 17 studies
(35%).

Statistical analysis and data synthesis

Our predefined primary analyses of interest concern the sensitivity
and specificity of the two self-report questionnaires for each of
the two target conditions: 'any anxiety disorder' (yes/no) and
'generalised anxiety disorder' (yes/no) at the cut-off closest to and
within a 'core range' around the recommended (primary) cut-off.
This approach allowed ustoinclude in the primary analyses studies
which had no data available for the recommended cut-off but did
have data for a cut-off within a clinically meaningful core range.
We specified the following core ranges based on findings from a
previous, important systematic review (Plummer 2016), screening
of already identified potentially eligible primary studies, and scale
characteristics:

« GAD-T: primary cut-off of 10 or higher; core range from 7 to 13;
» GAD-2: primary cut-off of 3 or higher; core range from 2 to 4.

In addition to primary analyses, we investigated the sensitivity
and specificity of each cut-off for which data were available for
at least three studies in secondary analyses for the two target
conditions. Estimates of summary sensitivity and specificity with
95% confidence intervals are considered to be the main outcomes
of this meta-analysis. We also provide descriptive P values as an
additional measure of the strength of the evidence (Wasserstein
2019).

In all primary and secondary analyses, we calculated study-specific
pairs of sensitivity and specificity with 95% confidence intervals
using separate 2x2 diagnostic tables for the two target conditions
and the two questionnaires. For these four primary analyses,
we present forest plots summarising study findings according to
settings and study populations. We used the bivariate model to
obtain and display summary estimates of sensitivity and specificity
with 95% confidence intervals, 95% confidence regions, and 95%
prediction regions (Chu 2006; Reitsma 2005). We used univariate
models in the case of fitting issues due to boundary fits of the
between-study correlation. The models were implemented by
generalised linear mixed models and all corresponding statistics
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were derived from them as recommended (Deeks 2023). We present
summary estimates of sensitivity and specificity both across all
settings and for the three settings separately. We used scatter-plots
to display these estimates in the receiver operating characteristic
(ROC) space; that is, to produce summary ROC (SROC) plots.
We calculated positive and negative predictive values with 95%
confidence intervals based on the median prevalence of the target
conditions.

To simultaneously exploit all available information on all cut-offs
and to investigate cut-offs which maximise the Youden index (=
sensitivity + specificity - 1) more efficiently in another secondary
analysis, we used the multiple thresholds model (Riicker 2020).
This is a multilevel random-effects model which uses the data
of all studies to model observed sensitivities and specificities
in dependence of the given cut-off values, taking between- and
within-study covariance into account (Schneider 2017; Steinhauser
2016). Summary estimates of sensitivity and specificity can be
derived from the model for every cut-off, followed by the creation
of a multiple thresholds summary ROC (mtsROC) curve. The
area under the mtsROC curve (AUC) is presented as a summary
measure of diagnostic accuracy, and 95% confidence intervals
of the AUC are determined by the percentile bootstrap. For this
purpose, 500 samples of the data were drawn with replacement
at study level to preserve the within-study correlation structure.
The cut-off 0 was not included in the modelling as it relates to
the deterministic values of 1 and 0 for sensitivity and specificity,
which greatly deteriorated the model's goodness-of-fit. The model
was implemented with different random intercepts and different
random slopes ('DIDS' model) for logit sensitivity and logit
specificity. In the case of questionable model fit (i.e. due to
boundary fits), a model with common random intercept and
different random slopes ('CIDS' model) was used as indicated.
While labelling AUC is to some extent arbitrary, we followed the
frequently used approach to interpret an AUC above 0.90 as an
indicator of very good diagnostic test accuracy, values between 0.80
and 0.89 as good diagnostic test accuracy, between 0.70 and 0.79
as acceptable diagnostic test accuracy, and between 0.60 and 0.69
as low diagnostic test accuracy (De Hond 2022).

In another secondary analysis, we compared the logit sensitivity
and logit specificity of the recommended (primary) cut-offs, again
using a core range, between questionnaires within the same target
condition and included only studies that used a paired design.
A bivariate model allowing unequal between-study variance and
unstructured between-questionnaire/condition covariance was
fitted as recommended (Deeks 2023). Statistics were calculated as
described above.

Analyses were conducted using RevMan 2024 and R. The bivariate
model and other analyses were implemented in R as recommended
by the Cochrane Handbook for Systematic Reviews of Diagnostic
Test Accuracy (Deeks 2023; Freeman 2019). The multiple thresholds
model was implemented using the R package diagmeta (Rilcker
2020). Exploratory hypothesis tests were performed at a two-
sided 5% significance level. Cut-offs maximising the Youden index
(sensitivity + specificity - 1) were determined for each analysis.

Investigations of heterogeneity

As we included a diverse set of studies, we expected our findings to
be statistically heterogeneous. Therefore, we predefined four key
variables or subgroupings in our protocol, as follows.

« Setting: as defined in the pathways section, we categorised
settingsinto (1) non-clinical settings, (2) clinical settings - across
conditions, and (3) clinical settings - specific conditions.

« Type of reference standard: we categorised reference standards
into (1) semi-structured (SCID), (2) fully structured (CIDI, CIS-R,
and Mini-DIPS), and (3) MINI, as applied by Levis 2019.

« Riskof bias: (1) studies with an overall risk of bias categorised as
low versus (2) studies with unclear/high risk of bias overall.

« Prevalence of generalised anxiety disorder or any anxiety
disorder (continuous variable).

As the potential differences between the settings are of substantial
interest for the implementation of the screening, we prioritised this
subgrouping variable.

In a first step, we visually inspected forest plots of sensitivity and
specificity and summary ROC plots of the primary analysis (e.g. for
outliers and using symbols or colours toillustrate the relation to the
aforementioned variables). We used meta-regression to compare
subgroups or to obtain covariate dependent estimates of logit
sensitivity and logit specificity by extending the bivariate model
with respective interaction effects, assuming equal between-
study variance. The analyses were conducted in concordance
with general recommendations from the Cochrane Handbook for
Systematic Reviews of Diagnostic Test Accuracy (Deeks 2023). We
assessed between-study heterogeneity by examining the area of
the 95% prediction regions, which we compared to the respective
statistics of the primary analysis to identify possible sources of
heterogeneity. We interpret the area of the 95% prediction region
in reference to the total area of the ROC region. Therefore, a value
of 0.5 indicates very high heterogeneity. We assessed the statistical
significance of the relation of covariates to logit sensitivity and logit
specificity using likelihood-ratio tests. Additionally, we assessed
between-study heterogeneity by calculating the between-study
variance (Tau2).

Sensitivity analyses

As planned in our protocol (Linde 2022), we did not perform
sensitivity analyses.

Assessment of reporting bias

We did not conduct tests to assess possible reporting bias, because
consensusis lacking about the most robust approach (Wilson 2015),
and there is uncertainty about how to use funnel plots (Van Enst
2014), which have the potential to cause misleading results (Deeks
2005; Leeflang 2008a).

Patient involvement

This review benefitted from the input of a Patient and Public
Involvement (PPI) committee. We organised four meetings at
approximately equal intervals, with the participation of two
practising family physicians, two representatives from patient
initiatives, and most of the review authors, from the planning phase
of the review project through to the finalisation of the research. In
these meetings, we discussed the status of the review, and gathered
feedback suggesting possible future directions. Additionally, we
explored the findings during a recent session designed to collect
opinions on the report's acceptability for practising doctors and
the public, as well as to reflect the group's viewpoints. Overall, the
report was well received by the PPl committee, including in terms
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of its interpretation, understanding, and the potential application
of the results.

RESULTS

Results of the search

Our search identified 7085 records (Figure 1). After the removal
of duplicates, we screened 4246 records by title and abstract,
and excluded 4065 clearly irrelevant records. We retrieved and
assessed 180 full-text reports against our eligibility criteria; we were
unable to obtain the full-text report for one study. We classified
one eligible study identified in our last update search as 'awaiting
classification' (Burger 2023), because we were unable to obtain
additional information from authors before conducting the final
review analyses. For another potentially eligible study, only a
protocol published in 2023 was available (Aslan 2023). We classified
this study as 'ongoing!, although the author did not respond to our
emails enquiring about the status of the study.

We excluded 114 articles for a variety of reasons. The most frequent
reasons were: no appropriate reference standard, ineligible study
design, and no diagnostic accuracy data to extract (either the
authors could not be contacted, or they were contacted but could
not provide data). Reasons for exclusion are summarised in the
Characteristics of excluded studies table and in Figure 1.

Description of the included studies

Overall, we included 48 studies described in 64 full-text reports
(total sample size = 19,228 participants) in the qualitative and
quantitative synthesis. The first diagnostic accuracy study on GAD-7
and GAD-2 was published in 2007 (Kroenke 2007), followed by a
gap until 2012. Eighteen studies were published between 2012
and 2016, and a further 29 between 2017 and 2022. The median
analysed sample size of the included studies was 217 participants
(range 48 to 2142). Most of the included study reports were original
articles published in scientific journals. However, one study was
available as a conference abstract only (Seo 2017), and two studies
were dissertation theses (Homans 2012; Makulowich 2018). Studies
came from 27 different countries, most commonly from Europe (n
= 16; 33%), followed by Asia (n = 15; 31%), and North America (n =
7; 15%). Although English was the most frequent language (n = 13;
27%), most of the index tests were in other languages (n = 35; 73%),
with a total of 24 different languages.

Summary characteristics of the overall study sample are presented
in Appendix 3, Table 1. An overview of the included studies is
available in Appendix 3, Table 2. Extensive details of the included
studies are provided in the Characteristics of included studies table.

Populations and settings

The median of the reported mean ages of the participants was 41
years (range 23 to 67). Only four studies had a mean participant
age of 65 and above (five studies did not report mean age of
participants). Twenty studies (42%) did not collect or did not report
ethnicity information. Of those studies reporting participants'
ethnicity, 12 (43%) studies were conducted amongst people with
white ethnicities, and nine studies (32%) amongst Asians.

Seven studies (15%) were performed in non-clinical settings, nine
(19%) in clinical settings recruiting participants across conditions,
and 32 (67%) studies in participants with specific conditions.

Of the seven studies in non-clinical settings,

« two were conducted in the general population (Christodoulaki
2022; Maric 2022);

« four in other diverse populations: amongst migrant domestic
workers (Garabiles 2020), students (Pranckeviciene 2022), socio-
economically disadvantaged people (Simning 2012), and elderly
people living at home (Wild 2014);

« one study that we categorised as non-clinical actually included
a mixed sample of healthy people and hospitalised people (Ahn
2019).

Of the nine studies in clinical settings across conditions,

« five included largely unselected, consecutive participants from
primary care practices (Belus 2021; Ivanovs 2018; Kroenke 2007;
Chibanda 2016 - a study performed in Zimbabwe in a primary
care clinic with very high HIV prevalence; Sidik 2012 - a study
amongst women);

« four in diverse other clinical settings: amongst sick-listed
workersin an occupational health service organisation (Homans
2012); high utilisers in community clinics (Kujanpaa 2014);
under- or uninsured people seen in an integrated community
care centre (Makulowich 2018); and hospital patients of an
internal medicine department of a hospital for traditional
Chinese medicine (Zeng 2013).

Of the 32 studies in clinical settings involving participants with
specific conditions,

» 14 were performed in neurology departments or outpatient
clinics: nine of these studies were in people with epilepsy
(Budikayanti 2019; Michaelis 2022; Micoulaud-Franchi 2016;
Micoulaud-Franchi 2022; Scott 2019; Seo 2014; Shih 2022; Tong
2016; Zinchuk 2021), four in people with pain conditions (Bisby
2022; Seo 2015; Seo 2017; Veisy 2021), and one in people with
multiple sclerosis (Marrie 2018);

« five in people with various types of cancer (Clover 2020; Esser
2018; Lickova 2021; Osorio 2015; Qu 2016);

« fivein people with heart diseases: three in people with coronary
heart disease (Ahmadi 2019; Grech 2019; Li 2014), one amongst
long-term survivors of heart transplantation (Conway 2016), and
one in people with heart failure (Fischer 2014);

« three in pregnant women (Nath 2018; Van Heyningen 2018;
Zhong 2015);

« two in individuals with substance abuse (Delgadillo 2012;
Mughal 2021);

« threein people with other specific diseases: chronic obstructive
pulmonary disease (COPD) (Baker 2018), inflammatory bowel
disease (Bernstein 2018), or rheumatoid arthritis (Hitchon 2020).

Study designs

As we excluded case-control studies, all included primary studies
were cross-sectional in regard to analysis of diagnostic accuracy.
However, in six studies (13%), the analysis of cross-sectional
diagnostic data was based on baseline data from randomised
controlled trials (Bisby 2022; Grech 2019; Homans 2012) or cohort
studies (Bernstein 2018; Hitchon 2020; Marrie 2018). Amongst the
42 original cross-sectional studies, 39 (94%) were planned as
diagnostic accuracy studies. The investigation of the diagnostic
accuracy of GAD-7/GAD-2 was not originally an objective in three
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(6%) studies, but unpublished diagnostic accuracy data were
provided by authors (Maric 2022; Simning 2012; Zinchuk 2022).

Reference standards

The most commonly used reference standard was MINI (n = 28;
58%), followed by SCID (n = 13; 27%), and other structured
instruments (CIDI: n = 4; 8%; CIS-R: n = 2; 4%; and Mini-DIPS: n =1;
2%). Most of the reference standard interviews were administered
by professionals (n = 41; 85%). However, four studies (8%) only
stated that they used trained interviewers, and three (6%) did not
report the interviewing person. While 38 studies (79%) investigated
the target condition generalised anxiety disorder, 26 studied (54%)
any anxiety disorder. Sixteen studies (33%) investigated both
any anxiety disorder and generalised anxiety disorder. Diagnostic
criteria were mostly based on DSM-IV (n = 17; 35%) or DSM-IV
+ICD-10 (n = 9; 19%) (Appendix 3, Table 1). Six studies (13%) used
DSM-V as diagnostic criteria.

Post hoc cut-off derivation

Of the 37 studies (77%) which used post hoc cut-off derivation, 13
(35%) applied the Youden index, five (14%) used likelihood ratio,
two (5%) the minimum Euclidean distance, one (3%) the product of
sensitivity and specificity (the Liu method) (Liu 2012), and 16 (43%)
did not clearly mention the criterion.

Methodological quality of included studies

In the following, we first describe the results of our assessment of
methodological quality using the QUADAS-2 tool for all 48 included
studies, and then separately for the four combinations of two index
tests and two target conditions. We then describe the QUADAS-C

assessments of the 25 studies in which a direct comparison of GAD-7
and GAD-2 was available (see Table 3 in Appendix 3 for the ratings
of individual studies). Details on how we reached these judgements
are given in the Characteristics of included studies.

QUADAS-2
Methodological quality of all studies

Of the 48 included studies, we assessed eight (17%) as having low
overall risk of bias (out of the four domains, at least three were low
risk of bias and none were high risk of bias) (Belus 2021; Bernstein
2018; Budikayanti 2019; Hitchon 2020; Ivanovs 2018; Kroenke 2007;
Marrie 2018; Scott 2019). The highest risk of bias concerns were in
the index test domain (Figure 2; Table 1 in Appendix 3). Only four
studies had a high risk of bias in the reference standard domain. In
the patient selection domain, we judged 13 studies (27%) to have
a low risk of bias. We assessed 15 studies (31%) as low risk in the
index test domain. Most of our high risk of bias assessments in the
index test domain stemmed from post hoc selection of cut-offs or
concerns related to blinding. In the reference standard domain, we
considered 29 studies (60%) to have a low risk of bias. Reasons
for unclear or high risk of bias in the reference standard domain
were related to blinding concerns. In the flow and timing domain,
we considered 26 studies (54%) to have a low risk of bias. In 14
studies (29%), we could not establish whether the interval between
the index test(s) and the reference standard was less than two
weeks (assessed as unclear risk of bias). We rated the remaining
eight studies (17%) as high risk in this domain because they either
included less than 90% of the recruited patients in the analysis or
did not disclose this information.

Figure 2. Risk of bias and applicability concerns for all studies (n = 48): review authors' judgements for QUADAS-2
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None of the studies entailed concerns regarding applicability in
the index test or reference standard domains. However, we had
concerns about whether the included patients matched the review
question. In the patient selection domain, we assessed 37 (77%)
studies as having unclear concerns, as we could not determine
from the study methods whether: (a) participants constituted
a representative sample with regard to the setting/screening
pathway, and/or (b) anxiety diagnoses in the eligible participants
were pre-existing/pre-diagnosed before study procedure. In
eight (17%) studies, we had high concerns for applicability as
participants with pre-existing anxiety diagnoses were included,
although the proportion of such participants was very low. We
categorised three (6%) studies as low concern (Figure 2, Table 3 in
Appendix 3).

100%

Methodological quality of the studies pertinent to the four
review questions

Risk of bias (RoB) assessments of the different studies answering
the four review questions were similar. Summary graphs showing
our QUADAS-2 risk of bias assessments for the four review
questions are presented in Figure 12, Figure 13, Figure 14, and
Figure 15 in Appendix 4.

GAD-7 for generalised anxiety disorder (n =35): the numbers and
proportions of studies with low risk of bias in the patient selection,
index test, reference standard, and flow and timing domains were
11 (31%), 14 (40%), 23 (66%), and 18 (51%), respectively. We
considered the overall risk of bias as low in eight (22%) studies.
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GAD-7 for any anxiety disorder (n = 22): the numbers and
proportions of studies with low risk of bias in the patient selection,
index test, reference standard, and flow and timing domains were
five (23%), nine (41%), 14 (64%), and 15 (68%), respectively. We
considered the overall risk of bias as low in six (27%) studies.

GAD-2 for generalised anxiety disorder (n =24): the numbers and
proportions of studies with low risk of bias in the patient selection,
index test, reference standard, and flow and timing domains were
eight (33%), 10 (42%), 17 (71%), and 13 (54%), respectively. We
considered the overall risk of bias as low in seven (29%) studies.

GAD-2 for any anxiety disorder (n = 19): the numbers and
proportions of studies with low risk of bias in the patient selection,
index test, reference standard, and flow and timing domains were
five (26%), nine (47%), 14 (74%), and 13 (68%), respectively. We
considered the overall risk of bias as low in six (32%) studies.

QUADAS-C

Diagnostic data from 25 studies were available for the comparison
of the diagnostic accuracy of GAD-7 and GAD-2 in detecting either
any anxiety disorder or generalised anxiety disorder. We judged
three studies (12%) as having a low risk of bias in all four
domains. We assessed 16 studies (64% of the studies with a direct
comparison) as low risk of bias in the patient selection domain,
13 studies (52%) as low risk in the index test domain, nine studies
(36%) as low risk in the reference standard domain, and nine studies
(36%) as low risk of bias in the flow and timing domain. Three
studies were at high risk of bias in all four domains (Bisby 2022;
Kujanpaa 2014; Seo 2017) (Figure 16 in Appendix 4).

When the two target conditions were evaluated separately, in the
generalised anxiety disorder group (n = 23), the number of studies
with low risk of bias in the patient selection, index test, reference
standard, and flow and timing domains were 15 (65%), 12 (52%),
seven (30%), and nine (39%), respectively. In the 'any anxiety
disorder' group (n = 15), the number of studies with low risk of bias
in the patient selection, index test, reference standard, and flow
and timing domains were 10 (67%), six (40%), four (27%), and four
(27%), respectively (Figure 17 and Figure 18 in Appendix 4).

Findings

Below we present the findings addressing our four primary
questions and our secondary objectives.

Accuracy of the GAD-7 questionnaire for identifying
generalised anxiety disorder

See Summary of findings 1.

Primary analysis using the recommended cut-offs/core ranges

Thirty-six studies investigated GAD-7 in the assessment of
generalised anxiety disorder. However, we did not include one
study, Mughal 2021, in the primary analysis because it reported cut-
offs outside the core range.

Of the 35 studies included in the primary analysis using the
bivariate model, diagnostic accuracy data were available for the
recommended cut-off of 10 or higher from 28 studies, a cut-off
of 8 or higher from four studies (Sidik 2012; Micoulaud-Franchi
2022; Seo 2015; Seo 2017), and a cut-off of 9 or higher from three
studies (Tong 2016; Seo 2014; Lickova 2021).The overall median
prevalence was 12% (range 1 to 45) for generalised anxiety disorder.
The median prevalence for generalised anxiety disorder in the
subgroups was as follows: 8% (range 2 to 28) in non-clinical
settings, 8% (range 4 to 40) in clinical settings across conditions,
and 16% (range 1 to 45) in clinical settings in people with
specific conditions. Figure 3 displays the sensitivity and specificity
estimates and their respective 95% Cls for the individual studies.
Point estimates from individual studies for sensitivity ranged widely
from 0.09 to 0.91, those for specificity from 0.60 to 0.99. Also,
estimates of sensitivity were less precise than those for specificity,
as reflected by the larger 95% confidence intervals. This can be
attributed to the statistical property of a binomially distributed
random variable having larger confidence intervals around the
centre of the value range, but also to the smaller numbers of
participants with generalised anxiety disorder (true positive (TP)
+ false negative (FN)) across the studies (median: 31, range: 4 to
107) compared to those without generalised anxiety disorder (false
positive (FP) + true negative (TN)) (median: 144, range: 40 to 1900).
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Figure 3. Forest plot of GAD-7 for generalised anxiety disorder (GAD) TP = true positive; FP = false positive; FN =
false negative; TN = true negative; Setting: | = non-clinical, Il = clinical - across conditions, I1l = clinical - specific

conditions; Cl = confidence interval

Study TP FP FN TN Setting Population
Maric 2022 11 26 12 1154 I A general population
Garabiles 2020 12 7 16 65 I B migrant domestic workers
Pranckeviciene 2022 33 185 21 321 1 C students
Wwild 2014 7 8 20 403 1 E elderly living at home
Ahn 2019 65 114 25 953 1 F mixed healthy/patients
Belus 2021 6 10 61 425 11 G unselected primary care
Ivanovs 2018 34 115 55 1263 s G unselected primary care
Sidik 2012 7 1 11 126 i G unselected primary care
Chibanda 2016 94 43 12 115 i G unselected primary care
Kroenke 2007 65 157 8 735 i G unselected primary care
Kujanpdd 2014 4 7 2 137 I I high utilisers primary care
Zeng 2013 59 171 34 1729 11 K mixed inpatients
Scott 2019 9 16 6 75 it L neurology: epilepsy
Tong 2016 30 22 161 il L neurology: epilepsy
Shih 2022 11 14 6 76 ik L neurology: epilepsy
Seo 2014 39 12 12 180 ik L neurology: epilepsy
Micoulaud-Franchi 2016 38 16 11 80 i} L neurology: epilepsy
Michaelis 2022 7 6 2 65 111 L neurology: epilepsy
Budikayanti 2019 19 2 5 120 it L neurology: epilepsy
Micoulaud-Franchi 2022 31 39 7 72 Jiis L neurology: epilepsy
Zinchuk 2021 58 19 6 150 11 L neurology: epilepsy
Bisby 2022 16 7 6 33 11 M chronic pain
Seo 2015 19 14 13 100 i N neurology: mgraine
Veisy 2021 76 7 10 93 11 N neurology: mgraine
Seo 2017 29 17 5 109 it O tension-type headache
Marrie 2018 6 40 5 200 1 P multiple sclerosis
Clover 2020 5 18 10 120 il Q various cancers
Esser 2018 20 232 16 1872 il Q various cancers
Lickova 2021 46 13 12 167 1 Q various cancers
Grech 2019 1 1 6 77 11 S coronary heart disease
Conway 2016 3 2 1 42 it T heart transplantation survivors
Zhong 2015 6 157 8 775 I V pregnancy
Delgadillo 2012 22 29 9 43 ik W substance abuse
Bernstein 2018 9 27 5 198 111 Y inflammatory bowel disease
Hitchon 2020 7 20 4 118 11 Z rheumatoid arthritis

Across all studies, we estimated a summary sensitivity of 0.64 (95%
Cl1 0.56 to 0.72) and a summary specificity of 0.91 (95% CI 0.87 to
0.93). The area of the 95% prediction region was 0.30, indicating
pronounced heterogeneity. The summary point, along with the
95% prediction region, is presented in Appendix 5.

Investigations of sources of heterogeneity

There was no statistical evidence for differences in test accuracy
according to the three settings (P> 0.05). For five studies performed
in non-clinical settings, the summary estimates were 0.50 (95%
Cl 0.30 to 0.70) for sensitivity and 0.93 (95% Cl 0.84 to 0.97) for
specificity. For seven studies performed in clinical settings across
conditions, the summary estimates for sensitivity and specificity
were 0.57 (95% Cl 0.39 to 0.73) and 0.93 (95% Cl 0.86 to 0.97),
respectively. Sensitivity was somewhat higher (0.70, 95% CI 0.60 to
0.78) and specificity slightly lower (0.89, 95% CI 0.85 to 0.93) for
the 23 studies in clinical settings in people with specific conditions.
Heterogeneity remained high within the three settings (Appendix
5).

There were no statistically significant subgroup differences for risk
of bias and type of reference standard (P > 0.05). However, there
was a significant association between prevalence and diagnostic
accuracy (overall P = 0.01). Increasing prevalence of generalised
anxiety disorder was significantly associated with higher sensitivity
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(P=0.003), but there was no statistically significant association with
specificity (P = 0.27; for details see Appendix 5).

Secondary analyses

Summary accuracy estimates based on the bivariate modelfor each
of the 21 GAD-7 cut-offs assessing generalised anxiety disorder can
be found in Appendix 5. At the cut-off recommended by the scale
authors (= 10), summary sensitivity was 0.62 (95% Cl 0.52 to 0.71)
and summary specificity 0.90 (95% CI 0.86 to 0.93). Using bivariate
models, the highest Youden index (i.e. 0.62) was found at a cut-off
of 7 or higher, with a sensitivity of 0.84 (95% CI 0.77 to 0.90) and a
specificity of 0.78 (95% Cl 0.72 to 0.83).

Diagnostic accuracy information from 36 studies comprising a total
of 447 2x2-tables was available for analyses using the multiple
thresholds model. The area under the curve (AUC) was determined
as 0.86 (95% Cl 0.84 to 0.88; Figure 4). Based on the multiple
thresholds model, summary sensitivity was 0.62 (95% CI 0.57 to
0.70) and summary specificity 0.91 (95% Cl 0.86 to 0.93) for the cut-
off recommended by the scale authors (= 10). The point estimate for
specificity isidentical to that found in the primary analysis using the
corerange, while itis slightly lower for sensitivity. The Youden index
was maximal (0.58) at the cut-off of 7 or higher (Appendix 5), with
a summary sensitivity of 0.80 (95% Cl 0.73 to 0.86) and summary
specificity of 0.78 (95% Cl 0.72 to 0.83).
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Figure 4. Multiple thresholds summary receiver operating characteristic (mtsROC) curve based on all available data
for all cut-offs for GAD-7 for detecting generalised anxiety disorder (GAD) The area under the curve (AUC) is 0.86
(95% Cl 0.84 to 0.88). The vertical hatching along the curve corresponds to pointwise 95% confidence intervals for
sensitivity, given specificity; horizontal hatching corresponds to pointwise confidence intervals for specificity, given
sensitivity. The numbers indicate the cut-off points. The 95% confidence region for the recommended cut-off = 10 is
represented by the ellipse.

Accuracy of the GAD-7 questionnaire for identifying any The median prevalence was 19% (range 3 to 65) for any anxiety
anxiety disorder disorder. The median prevalence for any anxiety disorder in the
subgroups was as follows: 19% (range 3 to 21) in non-clinical
settings, 18% (range 13 to 32) in clinical settings across conditions,

Primary analyses using the recommended cut-offs/core ranges and 19% (range 11 to 65) in clinical settings in people with specific
conditions.

See Summary of findings 2.

Twenty-two studies investigated GAD-7 in the evaluation of any
anxiety disorder. All studies could be included in the primary  Diagnostic accuracy data were available for the recommended cut-
analysis. off (of 10 or higher) from 18 studies, a cut-off of 8 or higher from
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one study (Ahn 2019), and a cut-off of 9 or higher from three studies
(Makulowich 2018; Osorio 2015; Clover 2020). Figure 5 displays the
sensitivity and specificity estimates and their respective 95% Cls
for the individual studies. Point estimates from individual studies
for sensitivity ranged widely from 0.25 to 0.86, those for specificity
from 0.80 to 1.00. Also, estimates of sensitivity were less precise

than those for specificity, as reflected by the larger 95% confidence
intervals. The numbers of participants with any anxiety disorder (TP
+FN) across the studies (median: 41, range: 8 to 249) were smaller
compared to those without any anxiety disorder (FP+TN) (median:
159, range: 34 to 1893).

Figure 5. Forest plot of GAD-7 for detecting any anxiety disorder (AAD)
TP =true positive; FP =false positive; FN = false negative; TN = true negative; Setting: | = non-clinical, Il = clinical -

across conditions, 111 = clinical - specific conditions; CI

Study TP FP FN TN  Setting Population
Maric 2022 13 25 20 1145 I A general population
Simning 2012 14 0 25 151 I D poor elderly
Ahn 2019 123 115 95 824 1 F mixed healthy/patients
Ivanovs 2018 58 91 173 1145 i G unselected primary care
Kroenke 2007 127 95 61 682 i G unselected primary care
Homans 2012 16 30 6 118 T H sick-listed workers
Makulowich 2018 4 2 12 32 i J under-/uninsured adults
Michaelis 2022 10 3 12 55 il L neurology: epilepsy
Scott 2019 18 7 15 66 il L neurology: epilepsy
Zinchuk 2021 65 12 32 124 il L neurology: epilepsy
Marrie 2018 16 30 26 179 il P multiple sclerosis
Clover 2020 9 5 28 88 it Q various cancers
Esser 2018 82 170 166 1722 jiis Q various cancers
Osorio 2015 62 31 116 191 jiis Q various cancers
Qu 2016 49 56 24 419 it R leukaemia
Li2014 64 18 10 109 iy S coronary heart disease
Conway 2016 2 3 6 38 it} T heart transplantation survivors
Fischer 2014 1 15 16 152 I U heart failure
Delgadillo 2012 49 3 18 33 i W substance abuse
Baker 2018 10 19 14 177 I X COPD
Bernstein 2018 22 14 21 182 it Y inflammatory bowel disease
Hitchon 2020 12 15 16 106 it Z rheumatoid arthritis

Across all studies, we estimated a summary sensitivity of 0.48 (95%
Cl 0.40 to 0.57) and a summary specificity of 0.91 (95% CI 0.89 to
0.93). The area of the 95% prediction region was 0.16, indicating
less heterogeneity compared to the GAD-7 studies with generalised
anxiety disorder as the target condition. The summary point, along
with the 95% prediction region, is presented in Appendix 6.

Investigations of sources of heterogeneity

There was no statistical evidence for differences in sensitivity with
regard to settings (P = 0.86), but specificity differed significantly
between the subgroups (P =0.019). For three studies performed in
non-clinical settings, the summary estimates were 0.43 (95% C1 0.24
to 0.64) for sensitivity and 0.96 (95% CI 0.93 to 0.98) for specificity.
For four studies performed in clinical settings across conditions, the
summary estimates for sensitivity and specificity were 0.48 (95%
C10.29t0 0.67) and 0.89 (95% Cl 0.83 to 0.93), respectively. For the
15 studies in clinical settings in people with specific conditions,
sensitivity was 0.50 (95% Cl 0.40 to 0.60) and specificity was 0.90
(95% C1 0.87 to 0.93). Heterogeneity remained high within the three
settings (Appendix 6).

There were no statistically significant subgroup differences for
risk of bias, type of reference standard, or prevalence (P > 0.05)
(Appendix 6).
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Secondary analyses

Summary accuracy estimates based on the bivariate model for each
of the 21 GAD-7 cut-offs assessing any anxiety disorder can be found
in Appendix 6. At the cut-off recommended by the scale authors (=
10; 18 studies), summary sensitivity was 0.52 (95% Cl 0.42 to 0.61)
and summary specificity 0.92 (95% CI 0.89 to 0.94). Using bivariate
models, the highest Youden index (i.e. 0.49) was found at a cut-off
of 5 or higher with a sensitivity of 0.77 (95% CI 0.71 to 0.82) and a
specificity of 0.72 (95% Cl 0.67 to 0.76).

Diagnostic accuracy information from 22 studies comprising a total
of 308 2x2-tables was available for analyses using the multiple
thresholds model. The area under the curve (AUC) was determined
as 0.80 (95% ClI 0.78 to 0.82; Figure 6). Based on the multiple
thresholds model, summary sensitivity was 0.48 (95% CI 0.39 to
0.57) and summary specificity 0.92 (95% C1 0.89 to 0.93) for the cut-
off recommended by the scale authors (= 10). The point estimate for
specificity isidentical to that found in the primary analysis using the
corerange, whileitis slightly lower for sensitivity. The Youden index
was maximal (0.48) at the cut-off of 7 or higher (Appendix 6), with
a summary sensitivity of 0.68 (95% Cl 0.60 to 0.75) and summary
specificity of 0.80 (95% Cl 0.76 to 0.83).
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Figure 6. Multiple thresholds summary receiver operating characteristic (mtsROC) curve based on all available

data on all available data for all cut-offs for GAD-7 for detecting any anxiety disorder (AAD) The area under the

curve (AUC) is 0.80 (95% CI1 0.78 to 0.82). The vertical hatching along the curve corresponds to pointwise 95%
confidence intervals for sensitivity, given specificity; horizontal hatching corresponds to pointwise confidence
intervals for specificity, given sensitivity. The numbers indicate the cut-off points. The 95% confidence region for the
recommended cut-off = 10 is represented by the ellipse.

Accuracy of the GAD-2 questionnaire for identifying The median prevalence was 9% (range 2 to 45) for generalised
generalised anxiety disorder anxiety disorder. The median prevalence for generalised anxiety
disorder in the subgroups was as follows: 8% (range 2 to 10) in
non-clinical settings, 8% (range 4 to 40) in clinical settings across

Primary analyses using the recommended cut-offs/core ranges conditions, and 11% (range 2 to 45) in clinical settings in people
with specific conditions.

See Summary of findings 3.

Twenty-four studies investigated GAD-2 in the evaluation of
generalised anxiety disorder. All studies could be included in the  Diagnostic test accuracy data for the recommended cut-off of
primary analysis. 3 or higher were available for all 24 studies. Figure 7 displays
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the sensitivity and specificity estimates and their respective 95%
Cls for the individual studies. Point estimates from individual
studies for sensitivity ranged widely from 0.12 to 0.89, those for
specificity from 0.60 to 0.96. Also, estimates of sensitivity were less
precise than those for specificity, as reflected by the larger 95%

confidence intervals. The numbers of participants with generalised
anxiety disorder (TP+FN) across the studies (median: 32, range: 4 to
106) were smaller compared to those without generalised anxiety
disorder (FP+TN) (median: 193, range: 40 to 1896).

Figure 7. Forest plot of GAD-2 for detecting generalised anxiety disorder (GAD)
TP =true positive; FP =false positive; FN = false negative; TN = true negative; Setting: | = non-clinical, Il = clinical -
across conditions, Il = clinical - specific conditions; Cl = confidence interval

Study TP FP FN TN  Setting Population
Maric 2022 12 54 11 1126 I A general population
Christodoulaki 2022 41 96 12 435 I A general population
Pranckeviciene 2022 40 203 14 303 1 C students
Wwild 2014 12 16 15 395 1 E elderly living at home
Ahn 2019 68 132 22 935 1 F mixed healthy/patients
Belus 2021 8 25 59 410 11 G unselected primary care
Ivanovs 2018 51 209 38 1169 i G unselected primary care
Chibanda 2016 88 44 18 114 i G unselected primary care
Kroenke 2007 64 155 9 737 i G unselected primary care
Kujanpdd 2014 5 14 1 130 i 1 high utilisers primary care
Scott 2019 8 17 7 74 il L neurology: epilepsy
Micoulaud-Franchi 2016 40 26 9 70 111 L neurology: epilepsy
Michaelis 2022 8 11 1 60 it L neurology: epilepsy
Bisby 2022 11 4 11 36 il M chronic pain
Seo 2015 17 12 15 102 I N neurology: mgraine
Veisy 2021 66 12 17 91 i N neurology: mgraine
Seo 2017 26 21 8 105 ik O tension-type headache
Marrie 2018 7 47 4 194 1 P multiple sclerosis
Esser 2018 22 320 12 1576 i Q various cancers
Conway 2016 2 4 2 40 il T heart transplantation survivors
Nath 2018 17 45 7 459 I 'V pregnancy
Delgadillo 2012 23 24 8 48 Jiis W substance abuse
Bernstein 2018 10 40 4 188 111 Y inflammatory bowel disease
Hitchon 2020 8 23 3 116 11 Z rheumatoid arthritis

Across all studies, we estimated a summary sensitivity of 0.68 (95%
Cl1 0.59 to 0.75) and a summary specificity of 0.86 (95% CI 0.82 to
0.89). The area of the 95% prediction region was 0.19, indicating
less heterogeneity compared to the GAD-7 studies with generalised
anxiety disorder as the target condition. The summary point, along
with the 95% prediction region, is presented in Appendix 7.

Investigations of sources of heterogeneity

There was no statistical difference in test accuracy according to
settings (P > 0.05). For five studies performed in non-clinical
settings, the summary estimates were 0.66 (95% Cl 0.49 to 0.80)
for sensitivity and 0.88 (95% CI 0.81 to 0.93) for specificity. For
five studies performed in clinical settings across conditions, the
summary estimates for sensitivity and specificity were 0.63 (95%
C10.45t0 0.78) and 0.86 (95% CI 0.78 to 0.92), respectively. For the
14 studies in clinical settings in people with specific conditions,
sensitivity was 0.70 (95% Cl 0.59 to 0.79) and specificity was 0.84
(95% C10.79 to 0.89) (Appendix 7).

There were no statistically significant subgroup differences for risk
of bias or prevalence (P>0.05). However, type of reference standard
was significantly associated with specificity, with studies using
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SCID and MINI interviews reporting higher values than studies using
other structured interviews (overall P =0.03, for sensitivity P =0.14,
for specificity P =0.04) (Appendix 7).

Secondary analyses

Summary accuracy estimates based on the bivariate model for each
of the six GAD-2 cut-offs can be found in Appendix 7. At the cut-off
recommended by the scale authors (= 3), summary sensitivity was
0.67 (95% C10.59 to 0.75) and summary specificity 0.86 (95% C1 0.82
t0 0.89). Using bivariate models, the highest Youden index (i.e. 0.56)
was found at a cut-off of 2 or higher, with a sensitivity of 0.89 (95%
C10.83 to 0.93) and a specificity of 0.67 (95% CI 0.60 to 0.72).

Diagnostic accuracy information from a total of 115 2x2-tables was
available for analyses using the multiple thresholds model. The
area under the curve (AUC) was determined as 0.82 (95% CI 0.81 to
0.86; Figure 8). Based on the multiple thresholds model, summary
sensitivity was 0.67 (95% Cl 0.57 to 0.77) and summary specificity
0.83(95% CI1 0.78 to 0.87) for the cut-off recommended by the scale
authors (= 3); the point estimates were similar to that found in
the primary analysis using the core range. The Youden index was
maximal (0.50) at the cut-off of 3 or higher (Appendix 7).
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Figure 8. Multiple thresholds summary receiver operating characteristic (mtsROC) curve based on all available data
or GAD-2 for detecting generalised anxiety disorder (GAD) The area under the curve (AUC) is 0.82 (95% CI 0.81 to
0.86). The vertical hatching along the curve corresponds to pointwise 95% confidence intervals for sensitivity, given
specificity; horizontal hatching corresponds to pointwise confidence intervals for specificity, given sensitivity. The
numbers indicate the cut-off points. The 95% confidence region for the recommended cut-off = 10 is represented by
the ellipse.

1.0 1
0.8
0.6
=
=
‘®»
c
[}
n
0.4
0.2
0.0+
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity
Accuracy of the GAD-2 questionnaire for identifying any The median prevalence was 19% (range 3 to 65) for any anxiety
anxiety disorder disorder. The median prevalence for any anxiety disorder in the
See Summary of findines 4 subgroups was as follows: 20% (range 3 to 30) in non-clinical
y &% settings, 18% (range 16 to 19) in clinical settings across conditions,
Primary analyses using the recommended cut-offs/core ranges anddllg% (range 12 to 65) in clinical settings in people with specific
conditions.

Nineteen studies investigated GAD-2 in the assessment of any
anxiety disorder. All studies could be included in the primary  Diagnostic test accuracy data were available for the recommended
analysis using the bivariate model. cut-off (= 3) from 18 studies, while one study used a cut-off of 2 or
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higher (Van Heyningen 2018). Figure 9 displays the sensitivity and
specificity estimates and their respective 95% Cls for the individual
studies. Point estimates from individual studies for sensitivity
ranged widely from 0.22 to 0.96, those for specificity from 0.74 to
0.96. Also, estimates of sensitivity were less precise than those for

specificity, as reflected by the larger 95% confidence intervals. The
numbers of participants with any anxiety disorder (TP+FN) across
the studies (median: 43, range: 8 to 232) was smaller compared to
those without any anxiety disorder (FP+TN) (median: 199, range: 36
to 1699).

Figure 9. Forest plot of GAD-2 for detecting any anxiety disorder (AAD)
TP =true positive; FP = false positive; FN = false negative; TN = true negative; Setting: | = non-clinical, Il = clinical -
across conditions, Il = clinical - specific conditions; Cl = confidence interval

Study TP FP FN TN  Setting Population
Maric 2022 16 50 17 1120 1 A general population
Christodoulaki 2022 95 41 81 367 1 A general population
Simning 2012 20 7 19 144 1 D poor elderly
Ahn 2019 108 92 110 847 1 F mixed healthy/patients
Ivanovs 2018 92 168 139 1068 I G unselected primary care
Kroenke 2007 122 96 66 681 1 G unselected primary care
Scott 2019 18 14 15 59 I L neurology: epilepsy
Michaelis 2022 13 6 9 52 I L neurology: epilepsy
Marrie 2018 20 34 23 175 il P multiple sclerosis
Clover 2020 8 6 28 86 il Q various cancers
Esser 2018 104 239 128 1460 I Q various cancers
Ahmadi 2019 75 36 3 165 it S coronary heart disease
Conway 2016 3 3 5 38 1 T heart transplantation survivors
Fischer 2014 15 16 12 151 11 U heart failure
Nath 2018 20 44 56 397 1 V pregnancy
Van Heyningen 2018 56 75 32 213 11 V pregnancy
Delgadillo 2012 45 3 22 33 111 W substance abuse
Bernstein 2018 27 23 16 176 il Y inflammatory bowel disease
Hitchon 2020 14 17 15 104 i Z rheumatoid arthritis

Across all studies, we estimated a summary sensitivity of 0.53 (95%
Cl 0.44 to 0.62) and a summary specificity of 0.89 (95% CI 0.86 to
0.91). The area of the 95% prediction region was 0.16, indicating
less heterogeneity compared to the GAD-7 studies with generalised
anxiety disorder as the target condition. The summary point, along
with the 95% prediction region, is presented in Appendix 8.

Investigations of sources of heterogeneity

There was no statistical evidence of differences in sensitivity with
regard to settings (P = 0.93), but specificity differed significantly
between the subgroups (P =0.019). Studies in non-clinical settings
reported higher specificities. For four studies performed in non-
clinical settings, the summary estimates were 0.50 (95% Cl 0.32 to
0.68) for sensitivity and 0.93 (95% CI 0.90 to 0.95) for specificity.
For two studies performed in clinical settings across conditions, the
summary estimates were 0.53 (95% CI 0.28 to 0.76) and 0.87 (95%
C10.81t0 0.92), respectively. For the 13 studies in clinical settings in
people with specific conditions, sensitivity was 0.54 (95% CI 0.43 to
0.65) and specificity was 0.87 (95% CI 0.84 to 0.89). Heterogeneity
remained high within the three settings (Appendix 8).

There were no statistically significant subgroup differences for
risk of bias, type of reference standard, or any anxiety disorder
prevalence (P> 0.05) (Appendix 8).

Sensitivity (95% CI)

Specificity (95% CI) Sensitivity (95% CI) Specificity (95% CI)

0.48 [0.31, 0.66] 0.96 [0.94, 0.97] R .
0.54 [0.46, 0.62] 0.90 [0.87, 0.93] . -
0.51[0.35, 0.68] 0.95 [0.91, 0.98] R -
0.50 [0.43, 0.56] 0.90 [0.88, 0.92] - -
0.40 [0.33, 0.46] 0.86 [0.84, 0.88] - -
0.65 [0.58, 0.72] 0.88 [0.85, 0.90] . -
0.55 [0.36, 0.72] 0.81 [0.70, 0.89] R I
059 [0.36, 0.79] 0.90 (0.79, 0.96] - .
0.47[0.31, 0.62] 0.84[0.78, 0.88] S -
0.22[0.10, 0.39] 0.93 [0.86, 0.98] . -
0.45[0.38, 0.51] 0.86 [0.84, 0.88] - .
0.96 [0.89, 0.99] 0.82[0.76, 0.87] - -
0.38 [0.09, 0.76] 0.93[0.80,098] ~ — g —
0.56 [0.35, 0.75] 0.90 [0.85, 0.94] [ -
0.26 [0.17, 0.38] 0.90 [0.87, 0.93] S -
0.64[0.53, 0.74] 0.74[0.68, 0.79] T -

0.67 [0.55, 0.78] 0.92 [0.78, 0.98] . —
0.63 [0.47, 0.77] 0.88 [0.83, 0.93] P -
0.48 [0.29, 0.67] 0.86 [0.78, 0.92] P ..

0 02 04 06 08 10 02 04 06 08 1

Secondary analyses

Summary accuracy estimates based on the bivariate modelforeach
of the six GAD-2 cut-offs can be found in Appendix 8. At the cut-off
recommended by the scale authors (= 3), summary sensitivity was
0.53(95% Cl 0.43 to 0.62) and summary specificity was 0.89 (95% ClI
0.87 to 0.91). Using bivariate models, the highest Youden index (i.e.
0.49) was found at a cut-off of 2 or higher, with a sensitivity of 0.77
(95% C1 0.69 to 0.83) and a specificity of 0.73 (95% CI 0.67 to 0.78).

Diagnostic accuracy information from a total of 94 2x2-tables was
available for analyses using the multiple thresholds model. The
area under the curve (AUC) was determined as 0.77 (95% CI 0.76 to
0.82; Figure 10). Based on the multiple thresholds model, summary
sensitivity was 0.53 (95% Cl 0.45 to 0.61) and summary specificity
was 0.87 (95% Cl 0.84 to 0.90) for the cut-off recommended by the
scale authors (= 3); the point estimates were similar to that found
in the primary analysis using the core range. The Youden index
was maximal (0.43) at the cut-off of 2 or higher, which revealed a
sensitivity of 0.71 (95% CI 0.64 to 0.77) and a specificity of 0.72 (95%
C10.67 to 0.76) (Appendix 8).
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Figure 10. Multiple thresholds summary receiver operating characteristic (mtsROC) curve based on all available
data or GAD-2 for detecting any anxiety disorder (AAD) The area under the curve (AUC) is 0.77 (95% CI1 0.76 to 0.82).
The vertical hatching along the curve corresponds to pointwise 95% confidence intervals for sensitivity, given
specificity; horizontal hatching corresponds to pointwise confidence intervals for specificity, given sensitivity. The
numbers indicate the cut-off points. The 95% confidence region for the recommended cut-off = 10 is represented by

the ellipse.

Comparison of the GAD-7 and GAD-2 questionnaires

The diagnostic accuracy of GAD-7 and GAD-2 did not differ
significantly in the detection of GAD or AAD.

Twenty-two studies contained paired information about GAD-7
and GAD-2 for generalised anxiety disorder (Ahn 2019; Belus
2021; Bernstein 2018; Bisby 2022; Chibanda 2016; Conway 2016;
Delgadillo 2012; Esser 2018; Hitchon 2020; lvanovs 2018; Kroenke

2007; Kujanpda 2014; Maric 2022; Marrie 2018; Michaelis 2022;
Micoulaud-Franchi 2016; Pranckeviciene 2022; Scott 2019; Seo
2015;Se0 2017;Veisy 2021; Wild 2014). The sensitivity of diagnosing
generalised anxiety disorder was 0.65 (95% C1 0.54 to 0.74) for GAD-7
and 0.67 (95% CI 0.58 to 0.75) for GAD-2 (P = 0.78). The specificity
of diagnosing generalised anxiety disorder was 0.89 (95% CI 0.85 to
0.92) for GAD-7 and 0.86 (95% CI 0.81 to 0.89) for GAD-2 (P = 0.21).
The summary ROC figure showing the comparison of GAD-7 and
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GAD-2 for generalised anxiety disorderis givenin Appendix 9 (Figure
35).

Fifteen studies contained paired information about GAD-7 and
GAD-2 for any anxiety disorder (Ahn 2019; Bernstein 2018; Clover
2020; Conway 2016; Delgadillo 2012; Esser 2018; Fischer 2014;
Hitchon 2020; Ivanovs 2018; Kroenke 2007; Maric 2022; Marrie
2018; Michaelis 2022; Scott 2019; Simning 2012). The sensitivity
of diagnosing any anxiety disorder was 0.44 (95% Cl 0.36 to 0.52)
for GAD-7 and 0.51 (95% Cl 0.45 to 0.57) for GAD-2 (P = 0.20). The
specificity of diagnosing any anxiety disorder was 0.93 (95% Cl 0.90
t0 0.95) for GAD-7 and 0.90 (95% CI 0.87 to 0.92) for GAD-2 (P =0.09).
The summary ROC figure showing the comparison of GAD-7 and
GAD-2 for any anxiety disorder is given in Appendix 9 (Figure 36).

DISCUSSION

Summary of main results

In this review, we summarised the findings of a total of 48
studies (with 19,228 participants) investigating the diagnostic test
accuracy of the GAD-7 scale, the GAD-2 scale, or both, for detecting
generalised anxiety disorder, any anxiety disorder, or both, against
validated structured or semi-structured clinical interviews as
reference standard amongst adults. As we investigated both
versions of the questionnaire for both generalised anxiety
disorder and any anxiety disorder, this review has four primary
analyses including between 19 and 35 studies (See Summary
of findings 1; Summary of findings 2; Summary of findings
3; Summary of findings 4). The included studies are clinically
and methodologically diverse (regarding setting, language of
the questionnaire, participants, diagnostic interview, and risk of
bias), and their diagnostic accuracy estimates are statistically
heterogeneous, making the clinical interpretation of our findings
difficult. We considered the overall risk of bias as low in only eight
studies, and we had low concerns about the applicability of the
findings in only three studies.

At the recommended cut-off of 10 or higher (or the closest available
cut-off), the GAD-7 questionnaire yielded a summary sensitivity
of 0.64 (95% Cl 0.56 to 0.72) and a summary specificity of 0.91
(95% CI 0.87 to 0.93) in detecting generalised anxiety disorder. For
diagnosing any anxiety disorder, the summary sensitivity was 0.48
(95% ClI 0.40 to 0.57), and summary specificity was 0.91 (95% Cl
0.89 to 0.93). At the recommended cut-off of 3 or higher (or the
closest available cut-off), the GAD-2 yielded a summary sensitivity
of 0.68 (95% Cl 0.59 to 0.75) and a summary specificity of 0.86
(95% Cl 0.82 to 0.89) in detecting generalised anxiety disorder. For
detecting any anxiety disorder, the summary sensitivity was 0.53
(95% Cl 0.44 to 0.62), and the summary specificity was 0.89 (95%
C1 0.86 to 0.91). In all analyses, sensitivity tended to be somewhat
higher and specificity lower in people with specific conditions than
inthe othertwo settings. Allanalyses showed a considerable degree
of heterogeneity. The analysis of GAD-7 for detecting generalised
anxiety disorder showed the most heterogeneous results compared
to the other three analyses.

The area under the ROC curve in the multiple thresholds model
was 0.86 (95% Cl 0.84 to 0.88) for the GAD-7 scale in detecting
generalised anxiety disorders, and 0.80 (95% Cl 0.78 to 0.82)
in detecting any anxiety disorders. For the GAD-2 scale, these
values were 0.82 (95% Cl 0.81 to 0.86) and 0.77 (95% CI 0.76
to 0.82), respectively. Comparative bivariate analyses revealed

no statistically significant differences between the diagnostic test
accuracy of GAD-7 and GAD-2.

Strengths and weaknesses of the review

Compared to the most comprehensive systematic review of the
GAD-7 and the GAD-2 scales available so far (Plummer 2016), our
review includes four times as many studies. Most studies were
published after the completion of the literature search by Plummer
and colleagues in 2014, and many investigated translations of
the GAD-7 and the GAD-2 into further languages. The evidence
synthesis backing the recommendation of the US Preventive
Services Task Force (USPSTF) on anxiety screening included seven
studies investigating GAD-7, GAD-2, or both (O'Connor 2023a;
0'Connor 2023b). The summary estimates calculated were based
on only three and two studies, respectively. Five of the studies
were also included in our review, two were excluded by us, as we
considered the reference standards not appropriate. The USPTF
evidence synthesis did not include studies in clinical settings
involving people with specific conditions, but did include studies in
pregnant women.

In addition to using standard Cochrane methods for preparing
systematic reviews of test accuracy (Deeks 2023), we made
every effort to obtain additional data on diagnostic accuracy for
unreported cut-off points from authors of primary studies. As the
authors of 14 studies generously shared such data with us (see
Acknowledgements and Characteristics of included studies), we
could use new statistical methods to make the best use of all
available data simultaneously, in addition to the standard bivariate
analyses for single cut-offs. We sent the data we extracted from
primary studies to authors/investigators for quality checking and
approval; 17 authors/investigators responded. However, we were
unable to obtain additional data, methodological information, or
quality checking from the authors for most studies.

Our review addressed broad questions and used liberal eligibility
criteria. Therefore, it provides a comprehensive overview of the
available evidence. However, this also implies pronounced clinical,
methodological, and statistical heterogeneity. Our subgroup
analyses can only explain a modest part of this heterogeneity. The
subgroup analysis according to setting was one of our four pre-
defined subgroup analyses. However, we did not explicitly state in
our protocol that we would prioritise them in a way that would
make them almost part of the primary analyses.

Ageneral problem for primary studies and systematic reviews is the
diversity of anxiety disorders. Our decision to focus on generalised
anxiety disorder (GAD) and any anxiety disorder (AAD) as target
conditions for analysis was a pragmatic compromise. What was
summarised under the category 'any anxiety disorder' differed
to some extent between studies and with time (Bandelow 2015).
We also considered analysing the other anxiety disorders less
frequently reported, but abandoned this plan given the already
high complexity of the review and the small number of studies
reporting such information.

During the review process, we modified our coding guidelines for
assessing the risk of bias and applicability in the patient selection
domain. Initially, our approach for rating this domain was quite
liberal, as we incorporated studies from 'any setting' into our
review. Upon deciding to give precedence to subgroup analyses by
setting, we adopted a more critical approach in evaluating whether
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the participants were likely to 'represent' the specific setting in
question. Furthermore, similar to most diagnostic accuracy reviews
(Thombs 2011), our analysis does not consider the potential bias
introduced by including patients who have already been diagnosed
and might be undergoing treatment, which could alter their
signs and symptoms. Nonetheless, such information was seldom
reported in the studies we included.

For our primary analyses, we used diagnostic accuracy data for the
cut-offs recommended by the scale authors whenever available.
However, in the case of studies that did not provide data for
these cut-offs, we used the data for the closest available cut-offs
if they were within a pre-defined core range. We described this
approachin our peer-reviewed published protocol. However, it may
have increased heterogeneity and introduced bias due to selective
reporting of cut-offs termed 'best' or 'optimal' (Hartzes 2019;
Neupane 2021; Trikalinos 2012). Although it is known that a data-
driven selection of cut-off values leads to a bias in the estimation,
it has been shown that this problem is of minor importance with
increasing sample size (Leeflang 2008b). By using all available data,
the multiple thresholds model (MTM) offers a more comprehensive
and unbiased analysis of the diagnostic performance of the GAD-7
and GAD-2 scales. Furthermore, we also performed secondary
analyses, including only studies reporting diagnostic accuracy at
the recommended cut-offs. Both analyses yielded estimates of
sensitivity and specificity that were identical to or differed only
minimally from those of our primary analyses.

We cannot rule out that our findings might be affected to some
extent by publication bias or selective cut-off reporting. When
assessing the eligibility of identified studies, we tried to contact the
authors of all studies with other primary objectives, not reporting
any diagnostic accuracy findings but having collected the relevant
data. Nineteen authors did not respond to our requests or could
not provide the information needed. For four studies, authors
either performed diagnostic accuracy analyses in response to our
request or provided the raw data necessary for such analysis. In
general, the actual diagnostic accuracy results did not seem to
have an influence on (non-)publication. Amongst the published
studies presenting diagnostic accuracy findings, lack of a clearly
pre-defined primary cut-off and selective reporting of cut-offs with
afavourable balance of sensitivity and specificity was frequent. For
14 studies, the authors provided unpublished diagnostic accuracy
results for additional cut-offs, and by using multiple threshold
analysis, we attempted to reduce the risk of bias due to selective
reporting.

In addressing potential methodological concerns, one issue that
merits discussion is the risk of incorporation bias. Incorporation
bias occurs when the index test influences the reference standard,
potentially skewing accuracy measures (Schmidt 2013). The GAD-7
and GAD-2 scales, while aligned with DSM and ICD diagnostic
criteria, do not replicate the exact wording or criteria used in
the structured interviews that serve as our reference standards.
Importantly, the index tests are completed independently by
patients, and the reference standards are applied under blinded
conditions by professionals, ensuring that our setup avoids
classicalincorporation bias. This separation minimises the risk that
the diagnostic outcomes are unduly influenced by the index tests
themselves. We have thoroughly assessed this aspect using the
QUADAS-2 tool, confirming that the independence of the index

test and reference standard is maintained, thereby reducing the
potential for bias in our findings.

Applicability of findings to the review question

Why our diagnostic accuracy estimates might be difficult to
apply

Overall, our review provides evidence that the GAD-7 and its shorter
version GAD-2 have acceptable to good diagnostic accuracy for
detecting generalised anxiety disorder and any anxiety disorder.

However, the available evidence seems insufficient to reliably
predict the diagnostic performance of the questionnaires in
specific contexts. Sensitivity and specificity estimates varied
widely between the individual studies, and this heterogeneity
remained high in the three settings and even in most groups of
studies investigating similar populations. Our subgroup analyses
suggest that differences between settings, prevalence, and type of
reference standard can contribute to this heterogeneity. However,
statistically significant subgroup differences were not observed
consistently for the four study questions. Most of the observed
heterogeneity remains unexplained, and we can only speculate
on other reasons and their complex interaction. Language and
translation issues, socioeconomic and cultural influences on
the manifestation of anxiety disorders, the inherent vagueness
of the concept of anxiety disorders, national differences in
diagnosis, quality of the implementation of the reference standard,
methodological quality in general, and differences in participant
selection, in particular, seem plausible candidates. To be included
in our review, the primary studies had to be compatible with the
screening pathway described in the Background section. However,
we very rarely (if ever) had the impression that the studies
really tested such systematic screening approaches. Instead,
most studies seemed to investigate the diagnostic accuracy of
GAD-7, GAD-2, or both in pragmatically selected participants giving
consent in the settings accessible to the respective study authors.
This might explain the large diversity of study populations and
why so few studies excluded (or mentioned whether they excluded)
individuals with known anxiety disorders. In a number of studies,
the investigation of diagnostic accuracy was part of a validation
process of a new translation of the questionnaires. The prevalence
of generalised anxiety disorder and any anxiety disorder within the
three settings varied substantially even between studies in which
selection criteria seemed similar. Sampling was often described
as ‘random’ or ‘consecutive’, but the recruitment and eligibility
processes were rarely reported in detail. And when reported, it was
clear that the selection process was often hampered by situations
such as lacking consent.

Applying our findings to different scenarios

Due to the problems described above, our results can only give
a rough indication of what a specific test result may mean
in practice. In the following, we present four scenarios for
illustration. These simple scenarios give a first impression of
the complexity of the interpretation in real life situations. They
do not take the uncertainty of the point estimates and variable
pre-test probabilities into account. Furthermore, the scenarios
described are based on the analysis of GAD-7 for generalised
anxiety disorders, which have been the focus of investigation most
frequently.
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Scenario 1 - applying the overall summary estimates across all
settings (Figure 11, A)

Figure 11. Graphical presentation of the screening scenarios applying to GAD-7 to detect generalised anxiety
disorder (GAD) A: across all studies, B: clinical - across conditions, C: clinical - specific conditions, D: across all
studies using the cut-off =7 maximising the Youden index multiple thresholds model across all studies at cut-off 7
(maximal Youden). Scenarios A, B, and C are based on analyses using the bivariate model for the cut-off =10 or the
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closest cut-off. Scenario D is based on an analysis using the multiple thresholds model. (Figures produced at https://

testbaum.de/)
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Figure 11. (Continued)
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Asouranalyses provide only a weak indication of relevant subgroup
differences, our summary estimates across all studies can be
considered as an acceptable average to summarise the overall
results. When applying the summary estimates of a sensitivity of
0.64 and a specificity of 0.91 for GAD-7 at a cut-off of 10 or higher
(or the closest lower cut-off lying in our pre-defined core range)
to a screening scenario of 1000 consecutive patients in whom the
prevalence of generalised anxiety disorder is 12% (the median
prevalencein the studiesincluded in the analysis), we would expect
a positive test result in 156 patients (16%). In the case of such
a result, the probability that a patient suffers from generalised
anxiety disorder would increase from 12% before screening to 49%
after screening. The screening finding would be true positive in 77
patients (8%) and false positive in 79 (8%). A negative test result
would be expected in 844 patients (84%), of whom 43 (4%) would
be false negative and actually have generalised anxiety disorder,
while 801 patients (80%) could be correctly classified as negative.
In the case of a negative test result, the probability of not having
generalised anxiety disorder would increase from 88% before filling
in the questionnaire to 95%.

Scenario 2 - using the questionnaire in consecutive primary care
patients (Figure 11, B)

While the summary estimates from the analysis across all studies
can be considered as an overallindicator of the diagnostic accuracy
of GAD-7, it seems preferable to use the estimates in the respective
setting subgroup when considering the use of GAD-7 in practice. In
the studiesin clinical settings recruiting patients regardless of their
conditions, the median prevalence of generalised anxiety disorder
was lower (8% in both settings) than in the total group (12%).
Sensitivity was slightly lower and specificity was slightly higher.

Asetting for which anxiety screeningis discussed is general practice
and family medicine (Thombs 2023; USPSTF 2023). When applying
our point estimates of a sensitivity of 0.57 and a specificity of 0.93
for GAD-7 from the subgroup ‘clinical settings across conditions’ to
a scenario of 1000 consecutive primary care patients in whom the
prevalence of generalised anxiety disorder is 8%, the findings would
be somewhat different from scenario 1. We would expect a positive
test result in 110 (11% of patients). In the case of such a result, the
probability that a patient suffers from generalised anxiety disorder
would increase from 8% before filling out the questionnaire to 42%
afterwards (when completely ignoring all other information about
the patient). The questionnaire finding would be true positive in 46
patients (5%) and false positive in 64 (6%). A negative test result
would be expected in 890 (89%) patients, of whom 34 (3%) would
be false negative and actually have generalised anxiety disorder.
In the case of a negative test result, the probability of not having
generalised anxiety disorder would increase from 92% before filling
in the questionnaire to 96%.

Scenario 3 - screening in consecutive patients in an epilepsy
outpatient clinic (Figure 11, C)

Amongst the studies recruiting people with specific conditions in
clinical settings, the median prevalence was markedly higher (16%)
than in studies in clinical settings recruiting people regardless
of their conditions (8%). Sensitivity was higher and specificity
somewhat lower.

When applying our point estimates of a sensitivity of 0.70 and a
specificity of 0.89 from the subgroup ‘clinical settings for specific
conditions’ to a screening scenario of 1000 consecutive patients
with epilepsy seeking care in a specialised outpatient clinic in
whom the prevalence of generalised anxiety disorder is 16%, we
would expect a positive test result in 204 patients (20%). In this
case, the probability that a patient suffers from generalised anxiety
disorder would increase from 16% before screening to 55% after
screening (when completely ignoring all other information about
the patient). The screening finding would be true positive in 112
patients (11%) and false positive in 92 (9%). A negative test result
would be expected in 796 (80%) patients, of whom 48 (5%) would
be false negative and actually have generalised anxiety disorder.
In the case of a negative test result, the probability of not having
generalised anxiety disorder would increase from 80% beforefilling
in the questionnaire to 94%.

Scenario 4 - using a lower cut-off with maximised Youden index
(Figure 11, D)

A logical question is whether the performance of the GAD-7 would
be better at another cut-off. Of the studies included in our review,
many used the Youden index for identifying the 'best' cut-off. The
Youden index combines sensitivity and specificity into a single
measure (sensitivity + specificity - 1). In our multiple thresholds
analysis of all available data, the highest Youden index was found
for the cut-off of 7 or higher. When applying the respective point
estimates of a sensitivity of 0.80 and a specificity of 0.78 to a
scenario of 1000 individuals in whom the prevalence of generalised
anxiety disorder is 12%, the findings would be the following: we
would expect a positive test result in 290 (29% of patients). In the
case of such a result, the probability that a patient suffers from
generalised anxiety disorder would increase from 12% beforefilling
the questionnaire to 33% afterwards. The questionnaire finding
would be true positive in 96 patients (10%) but false positive in
194 (19%). A negative test result would be expected in 710 (71%)
patients, of whom 24 (2%) would be false negative and actually
have generalised anxiety disorder. In the case of a negative test
result, the probability of not having generalised anxiety disorder
would increase from 88% before filling in the questionnaire to 97%.

Above all, our scenarios demonstrate that GAD-7 and GAD-2
are not suitable for making the 'diagnosis' of anxiety disorder.
Negative predictive values were around 95% in the case of the
less prevalent target condition 'generalised anxiety disorder’. For
the more frequent target condition 'any anxiety disorder', however,
the negative predictive values were slightly below 90%. Our
scenarios illustrate the interplay of positive and predictive values,
sensitivity and specificity, and prevalence, which complicates
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prediction and interpretation of test results. In the past, sensitivity
and specificity were often considered stable characteristics of
a diagnostic test, irrespective of the population being tested.
However, there are many examples showing that sensitivity and
specificity can vary in different populations (Knottnerus 1992;
Mulherin 2002; Ransohoff 1978). Increasing prevalence is often
associated with increasing sensitivity and decreasing specificity
(Leeflang 2009), a finding observed to some extent in our data. Yet,
the differences between positive and negative predictive values in
the first three scenarios are relatively small. In our opinion, this
indicates that the summarised estimates from the analyses across
all studies provide a good indication of the average performance of
the questionnaires.

Comparingscenarios 1and 4 nicely illustrates the problems of using
the Youden index to identify the 'best' cut-off. This approach makes
sense only if sensitivity and specificity are diagnostically equally
important. While the lower cut-off in scenario 4 led to 19 more (96
instead of 77 in scenario 1) individuals with generalised anxiety
disorder being detected, the number of false positives increased by
115 (194 instead of 79). The positive predictive value of a positive
test result decreased to 33% (compared to 49%), while the negative
predictive value of a negative test result increased from 95% to 97%.

There are two sides to every coin: on one side, unnecessary
emotional, physical, or financial harm in the form of referrals,
labelling, unease, and stigma related to the diagnostic process,
as well as potentially unnecessary treatments resulting from
screening that have side effects, must be considered (Lin 2007);
on the other side, there is the risk of delay in diagnosing an
anxiety disorder, which also must be regarded as a burden for the
person affected, as well as society. Additionally, many conditions,
including chronic diseases, somatoform disorders, and ageing, may
exhibit anxiety symptoms, making it more complicated to decide
to implement anxiety screening tools in health practice. Therefore,
the possible benefits and harms of identifying or missing patients
as well as adverse effects and costs of further investigations
must be considered in selecting cut-offs. If further testing brings
small burden to the patient, provider, or the health system, but
the benefits of identifying cases are high, lower cut-offs may be
selected, leading to higher sensitivity but lower specificity (Smits
2007).

Another aspect to consider in the context of anxiety disorders is
the potentially low motivation amongst patients with mild and
transient symptoms to seek medical advice. Diagnosing anxiety
relies on time-intensive psychiatric evaluations by healthcare
professionals, as no laboratory-based diagnostic test exists.
Consequently, false positive results from screening could demand
significant human resources, burdening clinical staff who are
already under pressure to assess or refer all cases identified
by positive screening. Additionally, there is a real risk that
patients could suffer harm from incorrect labelling, side effects
of medications, or co-payments for services. From this viewpoint,
the screening tools GAD-7 and GAD-2 might offer greater value
in scenarios where the pre-test probability of anxiety is higher.
Thus, screening appears most justified amongst individuals with
an elevated likelihood of having anxiety disorders, such as those
exhibiting symptoms or with comorbid health conditions that
increase the risk of such disorders.

AUTHORS' CONCLUSIONS

Implications for practice

The Generalized Anxiety Disorder 7-item (GAD-7) and 2-item
(GAD-2) scales have been tested in many languages and different
populations. The findings of our review indicate that, on a technical
level, both GAD-7 and GAD-2 have good or acceptable diagnostic
accuracy for detecting our target conditions, generalised anxiety
disorder and any anxiety disorder. When interpreting the scores
of GAD-7 and GAD-2 in practice, clinicians might refer primarily
to the estimates of sensitivity and specificity of the setting /
pathway subgroup fitting best with the specific clinical situation.
However, due to the diversity of the studies and the heterogeneity
of the findings, our summary estimates of sensitivity and specificity
should beinterpreted as rough averages. The performance of GAD-7
and GAD-2 may deviate substantially from these values in specific
situations. Interestingly, the GAD-2 scale seems to have similar
diagnostic accuracy as the GAD-7 scale.

In our opinion, our results and scenarios cast doubt on
whether using the GAD-7 and GAD-2 scales (and probably other
questionnaires) with fixed cut-offs for screening in non-healthcare
settings and in clinical settings amongst unselected patients
seeking medical care is an efficient method for identifying patients
with anxiety disorders. With the observed level of diagnostic
accuracy, the number of misclassifications is high. This problem
is unlikely to be resolved by using the lower ‘optimal’ cut-off
values found in our secondary analyses. Large numbers of people
with positive screening findings would need further clarification
in diagnostic interviews. In people seeking specialised healthcare
services for specific diseases shown to be associated with an
increased prevalence of anxiety disorders, the questionnaires
might be more efficient for screening than in the ‘non-healthcare’
and the 'clinical setting across conditions' settings because the
positive predictive values increase by increasing prevalence (pre-
test probability) and because implementation of screening is
probably easier. In general, if the GAD-7 and the GAD-2 scales
are used in populations with low prevalence, they are likely
to be useful for ruling out an anxiety disorder due to high
specificity. Based on the available evidence, a ruling-in based on
the currently recommended cut-off does not seem possible in
screening populations.

Other approaches for using the GAD-7 and GAD-2 scales might
be clinically more useful in practice, but they do not follow a
classical screening approach and have not yet been investigated.
For example, it seems plausible to use the summary score of GAD-7
or GAD-2 as an indicator of the presence and severity of anxiety
symptoms together with other clinical information. A very low
score without any further hints about the possible presence of an
anxiety disorder would result in no further action. At a moderate
score level (around the currently suggested cut-offs) and in the
absence of further diagnostic hints, one might consider re-applying
the questionnaire after an adequate period of time, but apply a
closer clinical enquiry in case of further clues. High scores might
immediately lead to further clinical investigation. Which score
levels are to be considered low or high might also depend on the
specific context.

It is critical to acknowledge that the GAD-7 and GAD-2 scales,
while effective for screening, are not standalone diagnostic
tools. Comprehensive clinical evaluations are crucial to confirm
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these preliminary findings and guide treatment decisions. This
clarification is vital to ensure that these tools are used
appropriately within the spectrum of clinical assessment and are
not over-interpreted beyond their intended utility.

In 2023, the US Preventive Services Task Force on anxiety screening
recommended screening for anxiety in adults aged 64 years or
younger, including pregnant and postpartum persons (USPSTF
2023). To the best of our knowledge, similar recommendations
do not exist in other countries. Although there are advocates
suggesting improved outcomes and economic benefits of anxiety
screening (Katon 2007; Lang 2002), the evidence for screening
anxiety disorders is insufficient (Nelson 2020). Our review focused
on the diagnostic accuracy of the GAD-7 and GAD-2 questionnaires.
We did not explore whether screening for anxiety with these tools
leads to improved clinical outcomes. Nonetheless, if the diagnostic
accuracy of these instruments is not sufficiently high, it seems
improbable that screening would enhance clinical outcomes, and
there may be an elevated risk of harm.

As the diagnostic accuracy of GAD-7 and GAD-2 is acceptable to
good, but far from optimal, and there is limited evidence indicating
that anxiety screening is beneficial, we think that the decision to
use these questionnaires should be left to the individual healthcare
professional, institution, or initiative.

Implications for research

In principle, diagnostic accuracy studies of self-report
questionnaires against diagnostic interviews as reference standard
are straightforward, but we were surprised to see how many
studies had flaws that could easily be avoided. As simple
examples, a sufficient number of individuals should be enrolled
consecutively or randomly; interviewers have to be blinded
regarding questionnaire findings; and the time interval between
the index test and the reference standard should be as short
as methodologically feasible to minimise bias. Many studies did
not report on whether they excluded individuals with a current
diagnosis or receiving treatment for an anxiety disorder. If studies
aim to investigate a systematic screening approach, they should
exclude such people. If they are not excluded in the studies, this
should be carefully documented and reported.

When planning and reporting studies, we strongly recommend
researchers carefully follow the well-established guidelines for
reporting diagnostic accuracy studies and the accompanying
explanation and elaboration documents (Bossuyt 2015; Cohen
2016). In particular, we emphasise that the recruitment and
selection process have to be documented in a detailed flow chart.
It is of great importance to allow the reader to understand which
population the study sample ‘represents’. Furthermore, studies
should routinely report findings on all cut-offs and all anxiety
disorders classified in the diagnostic interviews (in an appendix)
to avoid selective reporting and allow reliable and powerful future
meta-analyses (Brehaut 2022). If GAD-7 is used, analyses should
always be performed on GAD-2 as well.

Many of the existing studies on the diagnostic accuracy of the
GAD-7 and GAD-2 scales do not constitute true screening research
in populations where systematic screening could feasibly be
implemented. Nor do they examine the effectiveness of more
adaptable strategies that utilise the questionnaire scores as part
of a diagnostic process or indicated screening approach. Future

research should aim to concentrate more consistently on one of
these two avenues.

Much research is done on the development and validation of
anxiety screening tools, adaptation of the available tools in
different languages and cultures, or testing the instruments in
different clinical and non-clinical populations. This research is
valuable and important. However, research is lacking on how
and how frequently questionnaires such as GAD-7 and GAD-2 are
used by individuals and healthcare professionals for screening,
as a diagnostic aid, and other diagnostic purposes. Available
research suggests that general practitioners rarely use anxiety
questionnaires (see, for example, Turner 2020). Qualitative studies
might help to understand obstacles to a wider use. Furthermore,
more evidence is needed on whether screening for anxiety with
these tools leads to improved clinical outcomes.

However, apart from the question of the diagnostic accuracy of
GAD-7, GAD-2, and other screening questionnaires at the currently
recommended or other cut-off values, the following should be
noted: an evidence-based decision on whether to introduce anxiety
screening requires high-quality randomised trials examining the
benefits and harms of screening.
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* Indicates the major publication for the study

Study characteristics

Patient Sampling

Sampling method: No detailed information but reasonable exclu-
sions.

Sampling place: Hospital in Karmanash, Iran

Exclusion criteria: Heart disease patients not able to participate in
the study due to severe heart problems, those with cognitive prob-
lems (such as Alzheimer’s), severe psychological problems (such as
psychotic disorders), and physical problems (such as thyroid) were
excluded.

Patient characteristics and setting

Country: Iran

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: No information
nincluded: 279

n analysed: 279

% female participants: 46

Mean age: 60 years
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Ahmadi 2019 (continued)

Patient characteristics: Patients with coronary heart disease

Index tests

Index tests used: GAD-7 and GAD-2
Index test administration: Mixed
Index test language: Persian

Index test validation: Yes

Post hoc 'best' cut-off (=): GAD-2: 2

Post hoc 'best' cut-off based on: Youden Index

Target condition and reference standard(s)

Reference standard: SCID

Reference standard applied by: Trained professionals
Target condition(s): AAD

Prevalence AAD (%): 0.28

Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the index
test results? No information

Flow and timing

Time lag between index test and RS: No information

Comparative

Notes

The primary aim of the study was DTA assessment. No extra infor-
mation could be obtained from the authors. Prevalence was calcu-
lated from positive predictive value, sensitivity, and specificity us-
ing the formula suggested by Taylor and colleagues (Taylor 2021).

Methodological quality

Item Authors' judgement  Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Unclear

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting Unclear

do not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Unclear

the results of the reference standard?

If a threshold was used, was it pre-specified? No
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Ahmadi 2019 (continued)

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values?
(NA if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its interpre-
tation have introduced bias?

Unclear risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and ref-
erence standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Unclear

Could the patient flow have introduced bias?

Unclear risk

Ahn 2019

Study characteristics

Patient Sampling

Sampling method: Potential research participants were included
by hospital staff

Sampling place: Internet and one research lab and two general
hospitals

Exclusion criteria: Exclusion criteria were not specified.

Patient characteristics and setting

Country: South Korea

Setting: Screening in patients from non-clinical setting
Ethnicity: Asian

nincluded: 1228

n analysed: 1157
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% female participants: 66.7
Mean age: 37.3 years

Patient characteristics: Undefined adults

Index tests

Index tests used: GAD-7, GAD-2, and BAI

Index test administration: Mixed self-report and interview
Index test language: Korean

Index test validation: Yes

Post hoc 'best' cut-off (=): GAD-2: 2

Post hoc 'best' cut-off based on: Youden Index

Target condition and reference standard(s)

Reference standard: MINI

Reference standard applied by: trained professionals
Target condition(s): AAD, GAD

Prevalence AAD (%): 0.19

Prevalence GAD (%): 0.08

Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the in-
dex test results? No information

Flow and timing

Time lag between index test and RS: No information

Comparative

Notes

The objective of the study was DTA assessment. No extra informa-
tion could be obtained from the authors.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Yes

the results of the reference standard?
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If a threshold was used, was it pre-specified?

No

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Unclear risk

Baker 2018

Study characteristics

Patient Sampling

Sampling method: No information

Sampling place: Participants were recruited at 16 centres of the
American Lung Association Airways Clinical Research Centers Net-
work.

Exclusion criteria: Individuals with unstable coronary heart dis-
ease or a major psychiatric disorder were excluded.

Patient characteristics and setting

Country: United States of America

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: No information
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Baker 2018 (continued)

nincluded: 223

n analysed: 220

% female participants: 46
Median age: 65 years

Patient characteristics: 40 years of age or older, stable COPD

Index tests

Index tests used: GAD-7 and HADS-A
Index test administration: Interview
Index test language: English

Index test validation: Yes

Post hoc 'best' cut-off (2): 5

Post hoc 'best' cut-off based on: Likelihood ratio +

Target condition and reference standard(s)

Reference standard: MINI

Reference standard applied by: local study coordinators
(trained).

Target condition(s): AAD
Prevalence AAD (%): 0.11
Diagnostic criteria: DSM-V

Were the researchers administering the RS blinded for the in-
dex test results? No information

Flow and timing

Time lag between index test and RS: Same day

Comparative

Notes

The objective of the study was DTA assessment. No extra infor-
mation could be obtained from the authors. Diagnostic informa-
tion for the missing cut-offs was extracted by the review authors
from the appendix, Figure 3, using WebPlotDigitizer (https://au-
tomeris.io/WebPlotDigitizer/).

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Yes

Could the selection of patients have introduced bias? Low risk

Are there concerns that the included patients and setting do High

not match the review question?
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Baker 2018 (continued)
DOMAIN 2: Index test (All tests)

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

No

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

No

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

High risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Belus 2021

Study characteristics

Patient Sampling

Sampling method: Research assistants approached unselected
adults in waiting rooms. Interested participants were recruited

Sampling place: Three primary care health facilities in the Sofala
province, Mozambique

Exclusion criteria: People were excluded if they had an acute
health condition or disability impeding their ability to complete
the survey.
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Belus 2021 (continued)

Patient characteristics and setting Country: Mozambique

Setting: Screening in patients from clinical setting (across condi-
tions)

Ethnicity: No information
nincluded: 534

n analysed: 502

% female participants: 74
Mean age: 28 years

Patient characteristics: Unselected adults

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Interview
Index test language: Mozambican Portuguese
Index test validation: No information
Post hoc 'best' cut-off (2): NA

Post hoc 'best' cut-off based on: NA

Target condition and reference standard(s) Reference standard: MINI

Reference standard applied by: trained mental health profes-
sionals

Target condition(s): GAD
Prevalence GAD: 0.13
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the in-

dex test results? Yes
Flow and timing Time lag between index test and RS: Same day
Comparative
Notes The objective of the study was DTA assessment. Authors provided

extra information. All cut-offs could be extracted. Additional infor-
mation obtained: there was no time lag between the index tests
and the reference standard. Authors responded to data quality
check request and approved the extraction.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes
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Belus 2021 (continued)

Was a consecutive or random sample of patients enrolled?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and setting do
not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test have
introduced bias?

Low risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Bernstein 2018

Study characteristics
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Bernstein 2018 (Continued)

Patient Sampling Sampling method: Posters, social media, self-help groups; contact-
ing inflammatory bowel disease (IBD) patients in the clinic and in a re-
gional IBD registry.

Sampling place: University hospital department for internal medi-
cine, Manitoba, Canada.

Exclusion criteria: Not reported.

Patient characteristics and setting Country: Canada

Setting: Screening in patients from clinical setting with a specific con-
dition

Ethnicity: White
nincluded: 247

n analysed: 242

% female participants: 63
Mean age: 48 years

Patient characteristics: Adults with inflammatory bowel disease

Index tests Index tests used: GAD-7, HADS-A
Index test administration: Self-report
Index test language: English
Index test validation: Yes
Post hoc 'best' cut-off (=): GAD-7: 8, HADS-A: 9

Post hoc 'best' cut-off based on: Youden's index

Target condition and reference standard(s) Reference standard: SCID

Reference standard applied by: Trained personnel (graduate psy-
chology students, nurses, research coordinators) supervised by a clini-
cal psychologist

Target condition(s): AAD, GAD
Prevalence AAD: 0.18
Prevalence GAD: 0.06
Diagnostic criteria: DSM-IV-TR

Were the researchers administering the RS blinded for the index
test results? Yes

Flow and timing Time lag between index test and RS: Within two weeks (114 partici-
pants the same day)

Comparative

Notes The objective of the study was DTA assessment. The authors respond-
ed and provided extra information. All cut-offs could be extracted. The
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Bernstein 2018 (Continued)

study shares a protocol with Hitchon 2020 and Marrie 2018. Authors
responded to data quality check request and approved the extraction.

Methodological quality

Item

Authors' judgement  Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Yes

Was a consecutive or random sample of patients enrolled?

Unclear

Could the selection of patients have introduced bias?

Unclear risk

Are there concerns that the included patients and set-
ting do not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) presented/available
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test
have introduced bias?

Low risk

Are there concerns that the index test, its conduct, or in-

terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Low risk

Are there concerns that the target condition as defined

by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and
reference standard?

Yes

Did all patients receive the same reference standard?

Yes
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Bernstein 2018 (Continued)

Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? Low risk
Bisby 2022
Study characteristics
Patient Sampling Sampling method: Recruitment via advertisements directing interest-

ed individuals to the trial website (this publication presents a re-analy-
sis of a randomised controlled study (RCT))

Sampling place: Internet

Exclusion criteria: Participants who reported very severe depressive
symptoms on the PHQ-9 (i.e. total score = 22, item 9 score = 2) were ex-
cluded.

Patient characteristics and setting Country: Australia

Setting: Screening in patients from clinical setting with a specific con-
dition

Ethnicity: No information
nincluded: 63

n analysed: 62

% female participants: 85
Mean age: 49 years

Patient characteristics: Patients with chronic pain recruited for an
RCT investigating the effectiveness of internet-delivered CBT pro-
gramme.

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Computer-based self-report
Index test language: English
Index test validation: Yes
Post hoc 'best' cut-off (=): GAD-7: 11, GAD-2: 3

Post hoc 'best' cut-off based on: LR+

Target condition and reference standard(s) Reference standard: MINI

Reference standard applied by: One clinical psychologist with post-
graduate qualifications and several years’ clinical experience with
chronic pain

Target condition(s): GAD
Prevalence GAD: 0.35

Diagnostic criteria: DSM-IV
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Bisby 2022 (continued)

Were the researchers administering the RS blinded for the index
test results? No

Flow and timing

Time lag between index test and RS: 0-14 days

Comparative

Notes

Data originating from a randomised controlled study. Extra informa-
tion was provided by the authors. Additional information obtained: Di-
agnostic criteria were based on the DSM-IV (MINI version 5). The time
lag between the index tests and the reference standard was within
0-14 days. Authors responded to data quality check request and ap-
proved the extraction.

Methodological quality

Item

Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

No

Was a consecutive or random sample of patients enrolled?

Unclear

Could the selection of patients have introduced bias?

High risk

Are there concerns that the included patients and set-
ting do not match the review question?

High

DOMAIN 2: Index test (All tests)

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

No

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) presented/available
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-

terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

No

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

High risk
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Bisby 2022 (continued)

Are there concerns that the target condition as defined Low concern
by the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and Yes
reference standard?

Did all patients receive the same reference standard? No
Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? High risk

Budikayanti 2019

Study characteristics
Patient Sampling Sampling method: Consecutive
Sampling place: Epilepsy outpatient clinic in Cipto Mangunkusumo
General Hospital, Indonesia.
Exclusion criteria: Having hearing problems, severe visual impair-
ment, mental retardation, history of neurological, psychiatric, or se-
vere medical problems, and history of alcohol use or drug abuse.
Patient characteristics and setting Country: Indonesia
Setting: Screening in patients from clinical setting with a specific con-
dition
Ethnicity: No information
nincluded: 146
n analysed: 146
% female participants: 46
Mean age: 36 years
Patient characteristics: Adults with epilepsy
Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Bahasa Indonesia
Index test validation: Yes
Post hoc cut-off based on: Cut-off point of the sensitivity and speci-
ficity
Were the researchers administering the RS blinded for the index
test results? Yes
Target condition and reference standard(s) Reference standard: MINI
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Reference standard applied by: Neurology resident trained by the
psychiatrist in the team

Target condition(s): GAD
Prevalence GAD: 0.16
Diagnostic criteria: ICD-10

Time lag between index test and RS: Same day

Flow and timing

Post hoc best cut-off (=): GAD-7>6

Comparative

Notes

The objective of the study was DTA assessment. DTA information could
be calculated for all cut-offs. Authors provided extra information: the
reference standard was performed by a neurology resident who was
trained by the psychiatrist in the team. The point with the highest sen-
sitivity and specificity was selected as the best cut-off. There was no
gap between administrating MINI and GAD-7. Authors responded to
data quality check request and approved the extraction.

Methodological quality

Item

Risk of bias Applicability con-

cerns

Authors' judgement

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Yes

Was a consecutive or random sample of patients enrolled?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and set-
ting do not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) presented/available
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test
have introduced bias?

Low risk

Are there concerns that the index test, its conduct, or in-

terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard
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Budikayanti 2019 (Continued)

Is the reference standard likely to correctly classify thetar-  Yes

get condition?

Were the reference standard results interpreted without Yes

knowledge of the results of the index tests?

Could the reference standard, its conduct, or its inter- Low risk
pretation have introduced bias?

Are there concerns that the target condition as defined Low concern
by the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and Yes

reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Chibanda 2016

Study characteristics

Patient Sampling

Sampling method: Research assistants invited clinic attendees
randomly selected from the daily list for participation.

Sampling place: Primary care clinic in a suburb of Mbare, Zimbab-
we.

Exclusion criteria: Pregnant women in their last trimester and
women within the 3-month post-natal period were excluded as
were those who were unable to understand the purpose of the
study.

Patient characteristics and setting

Country: Zimbabwe

Setting: Screening in patients from clinical setting (across condi-
tions)

Ethnicity: Black
nincluded: 264

n analysed: 264

% female participants: 79
Mean age: 37.6 years

Patient Characteristics: Unselected primary clinic attendees (165
(63% of 264) were HIV positive)

Index tests

Index tests used: GAD-7, GAD-2
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Chibanda 2016 (continued)

Index test administration: Interview
Index test language: Shona

Index test validation: Yes

Post hoc 'best' cut-off (=): No information

Post hoc 'best' cut-off based on: No information

Target condition and reference standard(s) Reference standard: SCID
Reference standard applied by: Four trained psychiatrists
Target condition(s): GAD
Prevalence GAD: 0.4
Diagnostic criteria: DSM-IV

Time lag between index test and RS: Same day

Flow and timing Were the researchers administering the RS blinded for the in-
dex test results? Yes

Comparative

Notes The objective of the study was DTA assessment. Authors provided
extra information on additional cut-offs. DTA information could be
calculated for all cut-offs. Additional information obtained: all par-
ticipants were black Africans.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Low concern

not match the review question?

DOMAIN 2: Index test (All tests)

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

If a threshold was used, was it pre-specified? Unclear

Is the risk avoided that the cut-off(s) presented/available have Unclear
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)
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Chibanda 2016 (continued)

Could the conduct or interpretation of the index test have Unclear risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?

Are there concerns that the target condition as defined by Low concern

the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer- ~ Yes

ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Christodoulaki 2022

Study characteristics

Patient Sampling Sampling method: A cross-sectional health examination survey conducted
from May 2013 until June 2016, aiming to describe morbidity along with risk
factors and preventive measures in a large, randomly selected sample, repre-
sentative of the general population in Greece. The sample was selected using
the multistage stratified random sampling method, and 6006 adults were re-
cruited in total.
Sampling place: Part of the National Survey of Morbidity and Risk Factors
(EMENO), a cross-sectional health examination survey amongst individuals liv-
ing in Central Greece.
Exclusion criteria: None reported.

Patient characteristics and setting Country: Greece
Setting: Screening in non-clinical setting
Ethnicity: White
nincluded: 591
n analysed: 584
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Christodoulaki 2022 (continued)

% female participants: 56.1
Mean age: 53 years

Patient characteristics: Random individuals living in Central Greece from dif-
ferent households. A cross-sectional sample from the general population.

Index tests

Index tests used: GAD-2

Index test administration: Self-report
Index test language: Greek

Index test validation: No information
Post hoc 'best' cut-off (=): 2

Post-hoc 'best' cut-off based on: Maximisation of sensitivity and specificity.

Target condition and reference standard(s)

Reference standard: MINI

Reference standard applied by: Psychiatrist
Target condition(s): GAD

Prevalence GAD: 0.9

Prevalence AAD: 0.30

Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the index test re-
sults? Yes

Flow and timing

Time lag between index test and RS: No longer than one week.

Comparative

Notes

The objective of the study was DTA assessment. The study investigated target
conditions AAD and GAD. DTA information could be calculated for all cut-offs.
Diagnostic information on GAD were obtained from the article supplement
provided by the author. Also, the authors confirmed that the time elapsed be-
tween the index test and reference standard was less than a week, and that
the researchers administering the reference standard were blinded for the in-
dex test results.

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns
DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Unclear

Was a consecutive or random sample of patients Unclear

enrolled?

Could the selection of patients have introduced Unclear risk

bias?
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Christodoulaki 2022 (continued)

Are there concerns that the included patients
and setting do not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

No

Is the risk avoided that the cut-off(s) present-
ed/available have been chosen post-hoc due to op-
timal performance values? (NA if there is a prede-
fined main cut-off)

No

Could the conduct or interpretation of the index
test have introduced bias?

High risk

Are there concerns that the index test, its con-
duct, or interpretation differ from the review
question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify
the target condition?

Yes

Were the reference standard results interpreted
without knowledge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its
interpretation have introduced bias?

Low risk

Are there concerns that the target condition
as defined by the reference standard does not
match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index
test and reference standard?

Unclear

Did all patients receive the same reference stan-
dard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Unclear risk

Clover 2020

Study characteristics
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Clover 2020 (continued)

Patient Sampling Sampling method: Convenience sample. A research assistant approached
participants at an outpatient appointment. Consenting patients were includ-
ed.

Sampling place: Cancer centre in New South Wales, Australia. Outpatients
from a cancer centre.

Exclusion criteria: Patients attending their first clinic visit, insufficient English
language skills, too unwell to consider participation.

Patient characteristics and setting Country: Australia
Setting: Screening in patients from clinical setting with a specific condition
Ethnicity: No information
nincluded: 322
n analysed: 153 (GAD), 132 (AAD)
% female participants: 66
Mean age: 59 years

Patient Characteristics: Adult outpatients with a variety of cancers, unselect-
ed for cancer type or stage from a cancer centre.

Index tests Index tests used: GAD-7, GAD-2, HADS-A
Index test administration: Computer-based self-report
Index test language: English
Index test validation: Yes

Post hoc 'best' cut-off (=): for AAD: all cut-offs provided, for GAD: 4 ('best' bal-
ance)

Post hoc 'best' cut-off based on: for GAD: 'best' balance between sensitivity
and specificity

Target condition and reference standard(s) Reference standard: SCID
Reference standard applied by: Two trained registered psychologists
Target condition(s): GAD, AAD
Prevalence AAD: 0.28
Prevalence GAD: 0.09
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the index test re-
sults? Yes

Flow and timing Time lag between index test and RS: Same day

Of the 322 people consenting, 168 completed all instruments and 153 were
included in the GAD analysis and 132 in the AAD analysis. While many partici-
pants giving consent were not included in the analysis, this seems to be more
of an organisational issue than selection.
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Clover 2020 (continued)

Comparative

Notes

The objective of the study was DTA assessment. The principal investigator
could be contacted for additional information. GAD data were reported in
Clover 2020, while AAD in Clover 2022 (additional record for Clover 2020). Raw
data were provided by the principal investigator for AAD, and DTA information
could be calculated for all cut-offs.

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Unclear

Was a consecutive or random sample of patients
enrolled?

No

Could the selection of patients have introduced
bias?

High risk

Are there concerns that the included patients
and setting do not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) present-
ed/available have been chosen post-hoc due to op-
timal performance values? (NA if there is a prede-
fined main cut-off)

Yes

Could the conduct or interpretation of the index
test have introduced bias?

Low risk

Are there concerns that the index test, its con-
duct, or interpretation differ from the review
question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify
the target condition?

Yes

Were the reference standard results interpreted
without knowledge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its
interpretation have introduced bias?

Low risk
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Clover 2020 (continued)

Are there concerns that the target condition Low concern
as defined by the reference standard does not
match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index Yes
test and reference standard?

Did all patients receive the same reference stan- Yes
dard?

Were all patients included in the analysis? No

Could the patient flow have introduced bias? High risk

Conway 2016

Study characteristics

Patient Sampling Sampling method: Consecutive patients, January to September 2018.

Sampling place: Outpatient clinic at a major metropolitan hospital in Aus-
tralia

Exclusion criteria: Patients who were less than three months post-trans-
plant as well as those who were cognitively impaired (as confirmed by a
treating clinician), unable to understand and speak English, had a diag-
nosed major psychiatric comorbidity (schizophrenia, bipolar disorder, de-
mentia) or terminal illness were excluded.

Patient characteristics and setting Country: Australia

Setting: Screening in patients from clinical setting with a specific condi-
tion

Ethnicity: No information
nincluded: 80

n analysed: 48

% female participants: 24
Mean age: 63 years

Patient characteristics: Heart transplant recipients (long-term survivors)
over 18 years.

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Self-report
Index test language: English
Index test validation: Yes

Post hoc 'best' cut-off (=): GAD-7: 6
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Post hoc 'best' cut-off based on: Liu method

Target condition and reference standard(s)

Reference standard: MINI

Reference standard applied by: Provisional psychologist undertaking a
Doctor of Clinical Psychology

Target condition(s): AAD, GAD
Prevalence AAD: 0.16

Prevalence GAD: 0.08

Diagnostic criteria: DSM-IV+ICD-10

Were the researchers administering the RS blinded for the index test
results? Yes

Flow and timing

Time lag between index test and RS: Mean 21.8 days

Comparative

Notes

The objective of the study was DTA assessment. Raw data were provided
by the principal investigator. DTA information could be calculated for all
cut-offs. Extra information provided by the authors: ethnicity of the partic-
ipants was not queried. There was a time lag between the GAD-7 and MINI.
The Liu method was used to identify the optimal cut-off point that max-
imised the sensitivity and specificity of the screening tools in the detection
of psychopathology.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns
DOMAIN 1: Patient selection
Did the study avoid unnecessary exclusions? Yes
Was a consecutive or random sample of patients en- Unclear
rolled?
Could the selection of patients have introduced Unclear risk
bias?
Are there concerns that the included patients and Unclear
setting do not match the review question?
DOMAIN 2: Index test (All tests)
Were the index test results interpreted without knowl- Yes
edge of the results of the reference standard?
If a threshold was used, was it pre-specified? Yes
Is the risk avoided that the cut-off(s) presented/avail- Yes
able have been chosen post-hoc due to optimal perfor-
mance values? (NA if there is a predefined main cut-off)
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Conway 2016 (Continued)

Could the conduct or interpretation of the index test Low risk

have introduced bias?

Are there concerns that the index test, its conduct, Low concern

or interpretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the  Yes

target condition?

Were the reference standard results interpreted with- Yes

out knowledge of the results of the index tests?

Could the reference standard, its conduct, or its in- Low risk

terpretation have introduced bias?

Are there concerns that the target condition as de- Low concern

fined by the reference standard does not match the

question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test No

and reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? No

Could the patient flow have introduced bias? High risk

Delgadillo 2012

Study characteristics

Patient Sampling Sampling method: Participants were recruited via sequential
contacts during a full calendar year
Sampling place: A community drugs treatment service in Leeds,
UK
Exclusion criteria: Patients with severe mentalillness such as
psychotic disorders identified in clinical records.

Patient characteristics and setting Country: United Kingdom
Setting: Screening in patients from clinical setting with a specific
condition
Ethnicity: White
nincluded: 103
n analysed: 103
% female participants: 23
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Delgadillo 2012 (continued)

Mean age: 35 years

Patient characteristics: Outpatients applying to a community
drug treatment service.

Index tests

Index tests used: GAD-7, GAD-2

Index test administration: Self-report
Index test language: English

Index test validation: Yes

Post hoc 'best' cut-off (=): AAD: GAD-7:9, GAD-2:2;
GAD: GAD-7:9, GAD-2:3

Post hoc 'best' cut-off based on: Youden's index

Target condition and reference standard(s)

Reference standard: CIS-R

Reference standard applied by: Trained interviewers
Target condition(s): AAD, GAD

Prevalence AAD: 0.65

Prevalence GAD: 0.3

Diagnostic criteria: ICD-10

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing

Time lag between index test and RS: Same day

Comparative

Notes

The objective of the study was DTA assessment. Authors could not
be contacted for additional information.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns
DOMAIN 1: Patient selection
Did the study avoid unnecessary exclusions? Yes
Was a consecutive or random sample of patients enrolled? No
Could the selection of patients have introduced bias? High risk
Are there concerns that the included patients and setting do Unclear
not match the review question?
DOMAIN 2: Index test (All tests)
Were the index test results interpreted without knowledge of Yes
the results of the reference standard?
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Delgadillo 2012 (continued)

If a threshold was used, was it pre-specified?

No

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Esser 2018

Study characteristics

Patient Sampling

Sampling method: Eligible participants were consecutively ap-
proached by study research assistants.

Sampling place: Five centres (Hamburg, Freiburg, Heidelberg,
Leipzig, Wiirzburg)

Exclusion criteria: None reported.

Patient characteristics and setting

Country: Germany

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: No information

nincluded: 4020
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Esser 2018 (Continued)

n analysed: 2142 (GAD-7), 1931 (GAD-2)
% female participants: 52
Mean age: 58 years

Patient characteristics: Adults with cancer

Index tests

Index tests used: GAD-7, GAD-2, HADS-A
Index test administration: Self-report
Index test language: German

Index test validation: Yes

Post hoc 'best' cut-off (=): GAD-7: 7

Post hoc 'best' cut-off based on: Youden's index

Target condition and reference standard(s)

Reference standard: CIDI

Reference standard applied by: Trained and supervised inter-
viewers

Target condition(s): AAD, GAD
Prevalence AAD: 0.12

Prevalence GAD: 0.02

Diagnostic criteria: DSM-IV, ICD-10

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing

Time lag between index test and RS: Mean 8.7 days (SD 15)

Comparative

Notes

The objective of the study was DTA assessment. Raw data were re-
ceived from the authors. DTA information could be calculated for
all cut-offs. Weighting was done to correct potential bias by test-
result-based sampling. Authors responded to data quality check
request and approved the extraction.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns
DOMAIN 1: Patient selection
Did the study avoid unnecessary exclusions? Yes
Was a consecutive or random sample of patients enrolled? No
Could the selection of patients have introduced bias? High risk
Are there concerns that the included patients and setting do Unclear
not match the review question?
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Esser 2018 (Continued)

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

No

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Yes

Did all patients receive the same reference standard?

No

Were all patients included in the analysis?

No

Could the patient flow have introduced bias?

High risk

Fischer 2014

Study characteristics

Patient Sampling Sampling method: Recruitment (via email) was conducted amongst a co-
hort of outpatients with confirmed heart failure under treatment at the
University Clinic Gottingen. Convenience sample.

Sampling place: University Clinic Gottingen

Exclusion criteria: Patients were excluded if they suffered from acute de-
compensation, acute myocardial infarction or heart surgery in the past
four weeks or were unable to participate due to cognitive impairment, lan-
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Fischer 2014 (continued)

guage problems, psychosis or addiction, or refused to give informed con-
sent.

Patient characteristics and setting Country: Germany

Setting: Screening in patients from clinical setting with a specific condi-
tion

Ethnicity: White
nincluded: 194

n analysed: 194

% female participants: 21.1
Mean age: 65.9 years

Patient characteristics: Confirmed heart failure patients with ejection
fractions less than 45%.

Index tests Index tests used: GAD-7, GAD-2, HADS-A
Index test administration: Self-report
Index test language: German
Index test validation: Yes
Post hoc 'best' cut-off (=): GAD-7: 6

Post hoc 'best' cut-off based on: Youden Index

Target condition and reference standard(s) Reference standard: SCID
Reference standard applied by: Trained psychologists
Target condition(s): AAD
Prevalence AAD: 0.14
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the index test
results? No information

Flow and timing Time lag between index test and RS: Same day

Comparative

Notes The objective of the study was DTA assessment. Extra information was re-
ceived from the author. DTA information could be calculated for all cut-
offs.

Additional information obtained: the participants were sampled with con-
venience sample. The GAD-7 was administered as self-report. There was
no time gap between the index test and the reference standard. Data were
collected on the same day. No clear information about blinding. Anxiety in
the text refers to 'any anxiety disorder'.

Methodological quality
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Fischer 2014 (continued)

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients en- Unclear

rolled?

Could the selection of patients have introduced Unclear risk

bias?

Are there concerns that the included patients and Unclear

setting do not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowl- Yes

edge of the results of the reference standard?

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/avail- Yes

able have been chosen post-hoc due to optimal perfor-

mance values? (NA if there is a predefined main cut-off)

Could the conduct or interpretation of the index test Low risk

have introduced bias?

Are there concerns that the index test, its conduct, Low concern

or interpretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the  Yes

target condition?

Were the reference standard results interpreted with- Unclear

out knowledge of the results of the index tests?

Could the reference standard, its conduct, or its in- Unclear risk

terpretation have introduced bias?

Are there concerns that the target condition as de- Low concern

fined by the reference standard does not match the

question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test Yes

and reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes
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Fischer 2014 (continued)

Could the patient flow have introduced bias? Low risk

Garabiles 2020

Study characteristics

Patient Sampling Sampling method: Respondent-driven sampling
Sampling place: Local partner non-governmental organisation

Exclusion criteria: None reported

Patient characteristics and setting Country: Philippines
Setting: Screening in non-clinical setting
Ethnicity: Asian
nincluded: 100
n analysed: 100
% female participants: 100
Mean age: 41.2 years

Patient characteristics: Female Filipino domestic workers aged
18 or above, who worked in Macao

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Filipino
Index test validation: Yes
Post hoc 'best' cut-off (2): 7

Post hoc 'best' cut-off based on: Balancing between sensitivity
and specificity

Target condition and reference standard(s) Reference standard: MINI

Reference standard applied by: Licenced female Filipino clinical
psychologist

Target condition(s): GAD
Prevalence GAD: 0.28
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing Time lag between index test and RS: Same day

Comparative
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Garabiles 2020 (continued)

Notes

The objective of the study was DTA assessment. No extra informa-

tion could be obtained from the authors.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Unclear

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Yes

the results of the reference standard?

If a threshold was used, was it pre-specified? No

Is the risk avoided that the cut-off(s) presented/available have No

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have High risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?

Are there concerns that the target condition as defined by Low concern

the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-  Yes

ence standard?

Did all patients receive the same reference standard? Yes
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Garabiles 2020 (continued)

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk
Grech 2019

Study characteristics

Patient Sampling Sampling method: Recently hospitalised people

Sampling place: Tertiary hospital in Adelaide, South Australia

Exclusion criteria: "Psychosis or bipolar disorder diagnosis determined by
medical history or randomisation-naive assessors, high suicide risk at psychi-
atric interview. Observed cognitive impairment or dementia impeding delivery
of psychotherapy or ability to provide informed consent, neurodegenerative
condition (for example, Parkinson’s disease or multiple sclerosis), in receipt of
GP, psychologist or psychiatrist counselling elsewhere, a diagnosis of drug and
alcohol dependence or abuse determined by randomization-naive assessors,
medical condition likely to be fatal within one year."

Patient characteristics and setting Country: Australia
Setting: Screening in patients from clinical setting with a specific condition
Ethnicity: No information
nincluded: 85
n analysed: 85
% female participants: 31
Mean age: 63 years

Patient characteristics: People recently hospitalised for CVD participating in
an RCT on trans-diagnostic treatment of emotional disorders.

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Self-report
Index test language: English
Index test validation: Yes
Post hoc 'best' cut-off (2): 4

Post hoc 'best' cut-off based on: No information

Target condition and reference standard(s) Reference standard: MINI

Reference standard applied by: The assessor (graduate from a 4th year psy-
chology degree) was trained, and supervised, in all aspects of clinical assess-
ments.

Target condition(s): GAD

Prevalence GAD: 0.08
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Grech 2019 (continued)

Diagnostic criteria: DSM-IV (reviewer assumption based on the use of the MINI
version 5.0.0)

Were the researchers administering the RS blinded for the index test re-
sults? No information

Flow and timing

Time lag between index test and RS: Unclear (GAD-7 used at baseline and at
two weeks, MINI at about two weeks)

Comparative

Notes

Data from a randomised controlled study. Authors provided extra information.
Diagnostic information on all possible cut-offs could be extracted. Authors re-
sponded to data quality check request and approved the extraction.

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Yes

Was a consecutive or random sample of patients
enrolled?

No

Could the selection of patients have introduced
bias?

High risk

Are there concerns that the included patients
and setting do not match the review question?

High

DOMAIN 2: Index test (All tests)

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

Unclear

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) present-
ed/available have been chosen post-hoc due to op-
timal performance values? (NA if there is a prede-
fined main cut-off)

Yes

Could the conduct or interpretation of the index
test have introduced bias?

Unclear risk

Are there concerns that the index test, its con-
duct, or interpretation differ from the review
question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify ~ Yes
the target condition?
Were the reference standard results interpreted Unclear
without knowledge of the results of the index tests?
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Could the reference standard, its conduct, or its

interpretation have introduced bias?

Cochrane Database of Systematic Reviews

Unclear risk

Are there concerns that the target condition
as defined by the reference standard does not
match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index
test and reference standard?

Did all patients receive the same reference stan-
dard?

Were all patients included in the analysis?

Could the patient flow have introduced bias?

Low risk

Hitchon 2020

Study characteristics

Patient Sampling

Sampling method: Posters, social media, self-help groups; con-
tacts individually on a local registry.

Sampling place: University hospital, arthritis centre in Manitoba,
Canada.

Exclusion criteria: Not reported.

Patient characteristics and setting

Country: Canada

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: Mixed
nincluded: 154

n analysed: 150

% female participants: 85
Mean age: 60 years

Patient characteristics: Adults with rheumatoid arthritis

Index tests

Index tests used: GAD-7, GAD-2, HADS-A
Index test administration: Self-report

Index test language: English

Index test validation: Yes

Post hoc 'best' cut-off (2): GAD-7: 9, HADS-A: 9

Post hoc 'best' cut-off based on: Youden's index
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Hitchon 2020 (continued)

Target condition and reference standard(s)

Reference standard: SCID

Reference standard applied by: Trained personnel (graduate
psychology students, nurses, research coordinators) supervised
by a clinical psychologist.

Target condition(s): AAD, GAD
Prevalence AAD: 0.19
Prevalence GAD: 0.07
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing

Time lag between index test and RS: Within two weeks (114 par-
ticipants on same day).

Comparative

Notes

The objective of the study was DTA assessment. The authors re-
sponded and provided extra information. All cut-offs could be ex-
tracted. The study shares a protocol with Bernstein 2018 and Mar-
rie 2018. Authors responded to data quality check request and ap-
proved the extraction.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Yes

the results of the reference standard?

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available have Yes

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have Low risk

introduced bias?
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Hitchon 2020 (continued)

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk
tion have introduced bias?

Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-  Yes

ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Homans 2012

Study characteristics

Patient Sampling

Sampling method: In the recruitment phase from an RCT (sick-
listed workers).

Sampling place: In collaboration with the occupational health
service, Trimbis Institute leaflet.

Exclusion criteria: Excluded from participation were workers who
were not sick-listed between four and 26 weeks, those who did not
have sufficient command of the Dutch language and those who
were pregnant.

Patient characteristics and setting

Country: Netherlands

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: No information
nincluded: 170

n analysed: 170

% female participants: 50

Mean age: 45.4 years
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Homans 2012 (Continued)

Patient characteristics: Sick-listed workers due to any cause.
Long-term sick-listed workers (4-26 weeks sick).

Index tests

Index tests used: GAD-7

Index test administration: Self-report
Index test language: Dutch

Index test validation: No information
Post hoc 'best' cut-off (2): 9

Post hoc 'best' cut-off based on: Sum of sensitivity and specifici-
ty

Target condition and reference standard(s)

Reference standard: MINI

Reference standard applied by: Trained interviewers
Target condition(s): AAD

Prevalence AAD: 0.13

Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing

Time lag between index test and RS: Less than 4 weeks; mean
13.6 days, SD: 7.1 days

Comparative

Notes

The objective of the study was not DTA assessment. Master’s the-
sisin Clinical Health and Psychology. Author could not be contact-
ed for extra information.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Yes

the results of the reference standard?

If a threshold was used, was it pre-specified? No
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Homans 2012 (Continued)

Is the risk avoided that the cut-off(s) presented/available have No

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have High risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?

Are there concerns that the target condition as defined by Low concern

the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-  Yes

ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Ivanovs 2018

Study characteristics

Patient Sampling Sampling method: Consecutive adult primary care patients.
Sampling place: 24 primary care facilities in Latvia.
Exclusion criteria: People who refused to participate in the study;
younger than 18 years of age, and people with acute medical condi-
tions requiring urgent hospitalisation.

Patient characteristics and setting Country: Latvia
Setting: Screening in patients from clinical setting (across conditions)
Ethnicity: White
nincluded: 1602
n analysed: 1485
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Ivanovs 2018 (Continued)

% female participants: 31
Mean age: 56% = 55 years

Patient characteristics: Primary care patients all over the country

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Self-report
Index test language: Latvian/Russian
Index test validation: No information
Post hoc 'best' cut-off (=): No information

Post hoc 'best' cut-off based on: No information

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: trained psychiatrists (telephone)
Target condition(s): AAD, GAD
Prevalence AAD: 0.16
Prevalence GAD: 0.06
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the index
test results? Yes

Flow and timing Time lag between index test and RS: Within two weeks

Comparative

Notes The objective of the study was not DTA assessment. Unpublished diag-
nostic information on most cut-offs (GAD-2: 1-6, GAD-7: 3-15) were pro-
vided by the authors. The paper was also published split by language
(Latvian and Russian), but we used the unsplit data from Vrublevska
2022 (see secondary reference) for our analyses. Authors responded to
data quality check request and approved the extraction.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled?  Yes

Could the selection of patients have introduced bias? Low risk

Are there concerns that the included patients and set- High
ting do not match the review question?

DOMAIN 2: Index test (All tests)
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Ivanovs 2018 (Continued)

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

Yes

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) presented/available
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test
have introduced bias?

Low risk

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Low risk

Are there concerns that the target condition as defined
by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and
reference standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Kroenke 2007

Study characteristics

Patient Sampling

Sampling method: Consecutive patients were approached
Sampling place: 15 American primary care clinics

Exclusion criteria: None reported.

Patient characteristics and setting

Country: USA

Setting: Screening in patients from clinical setting (across condi-
tions)

Ethnicity: White
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Kroenke 2007 (continued)

nincluded: 965

n analysed: 965

% female participants: 69
Mean age: 47.1

Patient characteristics: Post-traumatic stress disorder: 83 partici-
pants (8.6%), generalised anxiety disorder: 73 participants (7.6%),
panic disorder: 66 participants (6.8%), social anxiety disorder: 60
participants (6.2%).

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Self-report
Index test language: English
Index test validation: Yes
Post hoc 'best' cut-off (2): GAD-7: 8, GAD-2: 3

Post hoc 'best' cut-off based on: LR+

Target condition and reference standard(s) Reference standard: SCID

Reference standard applied by: Clinical psychologist (with a
PhD) or a senior psychiatric social worker.

Target condition(s): AAD, GAD
Prevalence AAD: 0.19
Prevalence GAD: 0.08
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing Time lag between index test and RS: Within one week

Comparative

Notes The objective of the study was DTA assessment. The authors pro-
vided raw data, enabling the calculation of diagnostic information
for all possible cut-offs.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Unclear
Was a consecutive or random sample of patients enrolled? Yes
Could the selection of patients have introduced bias? Unclear risk
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Kroenke 2007 (continued)

Are there concerns that the included patients and setting do
not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Yes

the results of the reference standard?

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available have Yes

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have Low risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?

Are there concerns that the target condition as defined by Low concern

the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-  Yes

ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Kujanpaa 2014

Study characteristics

Patient Sampling Sampling method: High utilisers taking part in a case management inter-
vention giving consent to the additional diagnostic study.
Sampling place: Four municipal health centres in Finland
Exclusion criteria: Visits due to pregnancy or delivery, serial treatment for
the same illness, terminal hospice, cancer palliative care, psychoticillness,
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Kujanpaa 2014 (continued)

dementia, mental retardation, inability to give informed consent, and oth-
er study intervention at the same time or just prior to this study.

Patient characteristics and setting Country: Finland

Setting: Screening in patients from clinical setting with a specific condi-
tion

Ethnicity: No information
nincluded: 150

n analysed: 150

% female participants: 69
Mean age: 63 years

Patient characteristics: At least 18 years of age and having eight visits per
year to the general practitioner in the local health centre or four visits per
year to the university hospital.

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Self-report
Index test language: Finnish
Index test validation: Yes
Post hoc 'best' cut-off (2): 7

Post hoc 'best' cut-off based on: Youden’s index

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: A trained general practitioner
Target condition(s): GAD
Prevalence GAD: 0.04
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the index test
results? No information

Flow and timing Time lag between index test and RS: Not described, but very likely after
inclusion/GAD-7

Comparative

Notes The objective of the study was DTA assessment. No additional information
could be obtained from the authors. Although the sample is described as
"high utilisers", people seeking serial treatment for the same illness were
excluded, leaving mostly participants with mental disorders.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection
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Kujanpaa 2014 (Continued)

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients en- Unclear

rolled?

Could the selection of patients have introduced Unclear risk
bias?

Are there concerns that the included patients and High
setting do not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowl- Unclear

edge of the results of the reference standard?

If a threshold was used, was it pre-specified? No

Is the risk avoided that the cut-off(s) presented/avail- No

able have been chosen post-hoc due to optimal perfor-

mance values? (NA if there is a predefined main cut-off)

Could the conduct or interpretation of the index test High risk
have introduced bias?

Are there concerns that the index test, its conduct, Low concern
or interpretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the  Yes

target condition?

Were the reference standard results interpreted with- Unclear

out knowledge of the results of the index tests?

Could the reference standard, its conduct, or its in- Unclear risk
terpretation have introduced bias?

Are there concerns that the target condition as de- Low concern
fined by the reference standard does not match the

question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test Unclear

and reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Unclear risk
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Li2014

Study characteristics

Patient Sampling Sampling method: Consecutive outpatients

Sampling place: Hospital outpatient units for cardiovascular dis-
eases

Exclusion criteria: None reported

Patient characteristics and setting Country: China

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: Asian

n included: No information

n analysed: 201

% female participants: No information
Mean age: No information

Patient characteristics: Cardiovascular outpatients

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Chinese
Index test validation: No information
Post hoc 'best' cut-off (2): 10

Post hoc 'best' cut-off based on: No information

Target condition and reference standard(s) Reference standard: CIDI
Reference standard applied by: psychiatrist
Target condition(s): AAD
Prevalence AAD: 0.37
Diagnostic criteria: No information

Were the researchers administering the RS blinded for the in-
dex test results? No information

Flow and timing Time lag between index test and RS: No information

Comparative

Notes The objective of the study was DTA assessment. Primarily a DTA
study. No additional information could be obtained from the au-
thors.

Methodological quality
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Li 2014 (continued)

Item

Risk of bias Applicability con-

cerns

Authors' judge-
ment

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Unclear

Was a consecutive or random sample of patients enrolled?

Unclear

Could the selection of patients have introduced bias?

Unclear risk

Are there concerns that the included patients and setting do
not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Unclear

If a threshold was used, was it pre-specified?

Unclear

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

Unclear

Could the conduct or interpretation of the index test have
introduced bias?

Unclear risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Unclear risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Unclear

Could the patient flow have introduced bias?

Unclear risk
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Lickova 2021

Study characteristics

Patient Sampling Sampling method: Consecutive

Sampling place: Radiotherapy and Oncology Clinic of the Third Facul-
ty of Medicine of Charles University and the Faculty Hospital in Prague.

Exclusion criteria: Severe neurodegenerative diseases, people with
brain tumours, people in the final stage of the disease, and people
who were unable or unwilling to cooperate and complete the required
information.

Patient characteristics and setting Country: Czech Republic

Setting: Screening in patients from clinical setting with a specific con-
dition

Ethnicity: White

nincluded: 238

n analysed: 238

% female participants: 40.3
Mean age: 66.6 years

Patient characteristics: Hospitalised patients and outpatients, re-
gardless of diagnosis, stage or time since diagnosis

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Czech
Index test validation: No
Post-hoc best cut-off (=): 9

Post-hoc best cut-off based on: No information

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: The researcher
Target condition(s): GAD
Prevalence GAD: 0.24
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the index
test results? No

Flow and timing Time lag between index test and RS: No time lag

Comparative

Notes The objective of the study was DTA assessment. No diagnostic infor-
mation could be obtained for additional cut-offs. The authors pro-
vided additional information as follows: "The index test has not been
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Lickova 2021 (continued)

validated for Czech. The post-hoc best cut-off was decided using the
Youden index. The researchers administering the reference standard
were not blinded for the results of the index test."

Methodological quality

Item

Authors' judgement Risk of bias

Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Yes

Was a consecutive or random sample of patients enrolled?

Unclear

Could the selection of patients have introduced bias?

Unclear risk

Are there concerns that the included patients and set-
ting do not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Unclear

If a threshold was used, was it pre-specified?

No

Is the risk avoided that the cut-off(s) presented/available
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-

terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Unclear risk

Are there concerns that the target condition as defined

by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and
reference standard?

Yes

Did all patients receive the same reference standard?

Yes
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Lickova 2021 (continued)

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Makulowich 2018

Study characteristics

Patient Sampling Sampling method: No information
Sampling place: Integrated community clinic, Rosalind Franklin
University of Medicine and Science Interprofessional Community
Clinic.
Exclusion criteria: Women who were pregnant or nursing were
excluded from the study. One individual was excluded due to not
speaking English or Spanish.

Patient characteristics and setting Country: USA
Setting: Screening in patients from clinical setting (across condi-
tions)
Ethnicity: Mixed
nincluded: 50
n analysed: 50
% female participants: 70
Mean age: 49.6 years
Patient characteristics: Patients in the Interprofessional Com-
munity Clinic

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: English+Spanish
Index test validation: Yes
Post hoc 'best' cut-off (2): no information
Post hoc 'best' cut-off based on: Identified taking into account
anxiety prevalence in this population (36%) and cost of false and
true positive and negative decisions.

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: Doctoral students in clinical psy-
chology or Master’s students in clinical counselling.
Target condition(s): AAD
Prevalence AAD: 0.32
Diagnostic criteria: DSM-IV
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Makulowich 2018 (continued)

Were the researchers administering the RS blinded for the in-
dex test results? No information

Flow and timing

Time lag between index test and RS: No information

Comparative

Notes

The objective of the study was DTA assessment. No additional in-
formation could be obtained from the authors.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Unclear

the results of the reference standard?

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available have Yes

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have Unclear risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Unclear

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Unclear risk

tion have introduced bias?

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern
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Makulowich 2018 (continued)

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer- ~ Unclear
ence standard?

Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? Unclear risk
Maric 2022
Study characteristics
Patient Sampling Sampling method: Cross-sectional observational epidemiological

survey with multistage probabilistic household sampling.

Sampling place: Representative household sampling of the adult
population in 60 municipalities.

Exclusion criteria: None reported.

Patient characteristics and setting Country: Serbia
Setting: Screening in non-clinical setting
Ethnicity: White
nincluded: 1203
n analysed: 1203
% female participants: 51.3
Mean age: 43.7 years

Patient characteristics: Adults from general population

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Self-report
Index test language: Serbian
Index test validation: Yes
Post hoc 'best' cut-off (=): NA

Post hoc 'best' cut-off based on: NA

Target condition and reference standard(s) Reference standard: MINI

Reference standard applied by: Psychologists, medical doctors or se-
nior medical students

Target condition(s): AAD, GAD

Prevalence AAD: 0.03

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 102
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L. b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Maric 2022 (continued)

Prevalence GAD: 0.03
Diagnostic criteria: DSM-V

Were the researchers administering the RS blinded for the index
test results? No

Flow and timing Time lag between index test and RS: There was no time lag between
the index test and reference standard administrations.

Comparative

Notes The objective of the study was not DTA assessment. The authors re-
sponded and provided unpublished information and raw data. All cut-
offs could be extracted. Additional information obtained: 97.2% of the
participants were white. GAD-7 was validated for Serbian. The index
test was self-administered. There was no time lag between the index
test and reference standard administrations. The assessors were not
blinded.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Yes

Could the selection of patients have introduced bias? Low risk

Are there concerns that the included patients and set- High
ting do not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge No
of the results of the reference standard?

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available Yes
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

Could the conduct or interpretation of the index test High risk
have introduced bias?

Are there concerns that the index test, its conduct, or in- Low concern
terpretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify thetar-  Yes
get condition?
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Maric 2022 (continued)

Were the reference standard results interpreted without No
knowledge of the results of the index tests?

Could the reference standard, its conduct, or its inter- High risk

pretation have introduced bias?

Are there concerns that the target condition as defined Low concern
by the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and Yes

reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Marrie 2018

Study characteristics

Patient Sampling

Sampling method: Posters, social media, self-help groups; con-
tacting patients in the clinic and in a regional registry.

Sampling place: Provincial multiple sclerosis (MS) clinic. The MS
Clinic in Manitoba.

Exclusion criteria: None reported.

Patient characteristics and setting

Country: Canada

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: White
nincluded: 255

n analysed: 253

% female participants: 81.4
Mean age: 51 years

Patient characteristics: MS patients admitted to an MS clinic

Index tests

Index tests used: GAD-7, GAD-2, HADS-A
Index test administration: Self-report
Index test language: English

Index test validation: Yes

Post hoc 'best' cut-off (2): GAD-7: 5
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Marrie 2018 (Continued)

Post hoc 'best' cut-off based on: Youden's Index

Target condition and reference standard(s) Reference standard: SCID
Reference standard applied by: Trained interviewers
Target condition(s): AAD, GAD
Prevalence AAD: 0.17
Prevalence GAD: 0.04
Diagnostic criteria: DSM-IV-TR

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing Time lag between index test and RS: Usually on the same day,
otherwise within two to four weeks.

Comparative

Notes The objective of the study was DTA assessment. The authors re-
sponded and provided extra information and raw data. All cut-offs
could be extracted. The study shares a protocol with Bernstein
2018 and Hitchon 2020. The authors responded to data quality
check request and approved the extraction.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

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

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available have Yes
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have Low risk
introduced bias?
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Marrie 2018 (Continued)

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?

Are there concerns that the target condition as defined by Low concern

the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-  Yes

ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Michaelis 2022

Study characteristics

Patient Sampling Sampling method: Consecutive sampling
Sampling place: Ruhr-Epileptology, an academic reference centre nested
within the Neurology Department of the University Hospital Knappschaft-
skrankenhaus in Bochum, Germany
Exclusion criteria: Clinically relevant conditions that could potentially
compromise reliable completion of the questionnaires, such as language
barriers, severe cognitive impairment, and severe psychiatric disorders.

Patient characteristics and setting Country: Germany
Setting: Screening in patients from clinical setting with a specific condi-
tion
Ethnicity: No information
nincluded: 80
n analysed: 80
% female participants: 60
Mean age: 39 years
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Michaelis 2022 (continued)

Patient characteristics: Adults with confirmed epilepsy

Index tests

Index tests used: GAD-7, GAD-2

Index test administration: Self-report
Index test language: German

Index test validation: Yes

Post hoc 'best' cut-off (=): NA

Post hoc 'best' cut-off based on: NA

Target condition and reference standard(s)

Reference standard: Mini-DIPS

Reference standard applied by: Trained psychotherapists with experi-
ence in epileptology.

Target condition(s): AAD, GAD
Prevalence AAD: 0.28
Prevalence GAD: 0.11
Diagnostic criteria: ICD-10

Were the researchers administering the RS blinded for the index test
results? No

Flow and timing

Time lag between index test and RS: Maximum three days.

Comparative

Notes

The objective of the study was DTA assessment. The authors provided raw

data and diagnostic information on additional cut-offs. DTA information
could be calculated for all cut-offs. Additional information obtained: the
interviews were conducted within three workdays after the collection of
the questionnaires. Researchers administering the interviews were not
blinded for the index test results. The authors responded to data quality
check request and approved the extraction.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients en- Yes

rolled?

Could the selection of patients have introduced Low risk

bias?

Are there concerns that the included patients and High

setting do not match the review question?

DOMAIN 2: Index test (All tests)
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Michaelis 2022 (continued)

Were the index test results interpreted without knowl-
edge of the results of the reference standard?

No

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) presented/avail-
able have been chosen post-hoc due to optimal perfor-
mance values? (NA if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct,
or interpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the
target condition?

Yes

Were the reference standard results interpreted with-
out knowledge of the results of the index tests?

No

Could the reference standard, its conduct, or its in-
terpretation have introduced bias?

High risk

Are there concerns that the target condition as de-
fined by the reference standard does not match the
question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test
and reference standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Micoulaud-Franchi 2016

Study characteristics

Patient Sampling

Sampling method: Consecutive sampling

Sampling place: Clinical Neurophysiology Department of the Mar-
seille University Hospital and the Hopital Henri Gastaut, Marseille.

Exclusion criteria: Insufficient capacity to consent and to understand
and answer the self-report questionnaires and the presence of other
severe chronic medical, neurological, and psychiatric conditions.

Patient characteristics and setting

Country: France
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Micoulaud-Franchi 2016 (continued)

Setting: Screening in patients from clinical setting with a specific con-
dition

Ethnicity: No information
nincluded: 145

n analysed: 145

% female participants: 63.4
Mean age: 39.3 years

Patient characteristics: Native French-speaking adults with any type
of active epilepsy according to the ILAE (International League Against
Epilepsy) criteria

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: French
Index test validation: Yes
Post hoc 'best' cut-off (=): 8

Post hoc 'best' cut-off based on: by selecting the point on the ROC
curve that maximised both sensitivity and specificity.

Target condition and reference standard(s) Reference standard: MINI

Reference standard applied by: physicians with expertise in the field
of epilepsy and psychiatry for whom an explanation and a training ses-
sion with the MINI module was performed by an experienced psychia-
trist

Target condition(s): GAD
Prevalence GAD: 0.34
Diagnostic criteria: DSM-IV-TR

Were the researchers administering the RS blinded for the index
test results? Yes

Flow and timing Time lag between index test and RS: Same session

Comparative

Notes The objective of the study was DTA assessment. The authors respond-
ed and provided extra information. All cut-offs could be extracted.

Methodological quality

Item Authors' judgement  Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes
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Micoulaud-Franchi 2016 (continued)

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and set- Unclear
ting do not match the review question?

DOMAIN 2: Index test (All tests)

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

If a threshold was used, was it pre-specified? No

Is the risk avoided that the cut-off(s) presented/available No
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

Could the conduct or interpretation of the index test High risk
have introduced bias?

Are there concerns that the index test, its conduct, or in- Low concern
terpretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify thetar-  Yes
get condition?

Were the reference standard results interpreted without Yes
knowledge of the results of the index tests?

Could the reference standard, its conduct, or its inter- Low risk
pretation have introduced bias?

Are there concerns that the target condition as defined Low concern
by the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and Yes
reference standard?

Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? Low risk

Micoulaud-Franchi 2022

Study characteristics
Patient Sampling Sampling method: People were invited to participate in the study
during their routine neurological evaluation.
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Micoulaud-Franchi 2022 (continued)

Sampling place: Clinical Neurophysiology Department of the Mar-
seille University Hospital, Marseille.

Exclusion criteria: Insufficient capacity to consent and to under-
stand and answer the self-report questionnaires.

Patient characteristics and setting Country: France

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: No information
nincluded: 149

n analysed: 149

% female participants: 57
Mean age: 38.5 years

Patient characteristics: people with epilepsy

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: French
Index test validation: Yes
Post hoc 'best' cut-off (2): 8

Post hoc 'best' cut-off based on: No information

Target condition and reference standard(s) Reference standard: MINI

Reference standard applied by: A neurologist with expertise in
the field of epilepsy and its psychiatric aspects

Prevalence GAD: 0.26
Target condition(s): GAD
Diagnostic criteria: DSM-IV-TR

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing Time lag between index test and RS: No information

Comparative

Notes The objective of the study was DTA assessment. No additional in-
formation could be obtained from the authors.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection
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Micoulaud-Franchi 2022 (continued)

Did the study avoid unnecessary exclusions?

Yes

Was a consecutive or random sample of patients enrolled?

Unclear

Could the selection of patients have introduced bias?

Unclear risk

Are there concerns that the included patients and setting do
not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

No

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Unclear risk

Mughal 2021

Study characteristics
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Mughal 2021 (continued)

Patient Sampling Sampling method: Consecutive sampling.
Sampling place: Urban methadone maintenance therapy clinic.

Exclusion criteria: None reported.

Patient characteristics and setting Country: Vietnam

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: No information
nincluded: 420

n analysed: 400

% female participants: 80
Mean age: 41.3 years

Patient characteristics: Adults enroled in an urban methadone
maintenance therapy clinic

Index tests Index tests used: GAD-7
Index test administration: Interview
Index test language: Vietnamese
Index test validation: No information
Post hoc 'best' cut-off (=): 3

Post hoc 'best' cut-off based on: Youden's index

Target condition and reference standard(s) Reference standard: MINI

Reference standard applied by: A research assistant and a physi-
cian who were trained by a US-based psychiatrist and epidemiolo-
gist in administration of all tools.

Target condition(s): GAD
Prevalence GAD: 0.04
Diagnostic criteria: DSM-V

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing Time lag between index test and RS: 0 to 1 week

Comparative

Notes The objective of the study was DTA assessment. No additional in-
formation could be obtained from the authors. Diagnostic infor-
mation for some cut-offs was extracted using the WebPlotDigitizer
(https://automeris.io/WebPlotDigitizer/). The reported cut-offs 1,
2, and 3 were outside the core range defined for this review. Thus,
this study was not included in the primary analyses.

Methodological quality
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Mughal 2021 (continued)

Item

Risk of bias Applicability con-

cerns

Authors' judge-
ment

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Unclear

Was a consecutive or random sample of patients enrolled?

Yes

Could the selection of patients have introduced bias?

Unclear risk

Are there concerns that the included patients and setting do
not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

No

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk
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Nath 2018

Study characteristics

Patient Sampling Sampling method: Using a sampling design stratified according to an-
swering positive or negative (saying yes or no, respectively) on either
of the two Whooley questions.

Sampling place: Inner-city maternity service.

Exclusion criteria: Women aged under 16 years, women who declined
to answer Whooley questions, those who had a termination or miscar-
riage prior to baseline

interview, or had already attended for their maternity booking ap-
pointment elsewhere in the UK.

Patient characteristics and setting Country: United Kingdom

Setting: Screening in patients from clinical setting with a specific con-
dition

Ethnicity: Mixed
nincluded: 545

n analysed: 528

% female participants: 100
Mean age: 32.8 years

Patient characteristics: Pregnant women from an inner-city materni-
ty service; "ethnically and socioeconomically diverse population."

Index tests Index tests used: GAD-2
Index test administration: Web-based self-report
Index test language: English
Index test validation: Yes
Post hoc 'best' cut-off (=): NA

Post hoc 'best' cut-off based on: NA

Target condition and reference standard(s) Reference standard: SCID
Reference standard applied by: Researcher
Target condition(s): AAD, GAD
Prevalence AAD: 0.15
Prevalence GAD: 0.05
Diagnostic criteria: DSM-V

Were the researchers administering the RS blinded for the index
test results? Yes

Flow and timing Time lag between index test and RS: No time lag

Comparative
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Nath 2018 (continued)

Notes

The objective of the study was DTA assessment. Prevalence was calcu-
lated from positive predictive value, sensitivity and specificity using
the formula suggested by Taylor and colleagues (Taylor 2021). Addi-
tional information obtained: researchers administering the reference
standard were blinded for the index test results.

Methodological quality

Item

Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Yes

Was a consecutive or random sample of patients enrolled?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and set-
ting do not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

No

Is the risk avoided that the cut-off(s) presented/available
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-

terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Low risk

Are there concerns that the target condition as defined

by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and
reference standard?

Yes
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Nath 2018 (continued)

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Osorio 2015

Study characteristics

Patient Sampling Sampling method: From outpatient applicants using random
numbers table. Approximately one-third of the participants were
randomly selected.

Sampling place: Specialised outpatient cancer hospital.

Exclusion criteria: Severe cognitive impairment as qualitatively
evaluated by the applicator, and the absence of clinical conditions
that would affect responses to the instruments.

Patient characteristics and setting Country: Brazil

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: No information
nincluded: 434

n analysed: 400

% female participants: 61.5
Mean age: No information

Patient characteristics: Outpatient cancer population

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Brazilian Portuguese
Index test validation: No information
Post hoc 'best' cut-off (2): 6

Post hoc 'best' cut-off based on: No information

Target condition and reference standard(s) Reference standard: SCID

Reference standard applied by: By professionals who were
trained to administer the instrument

Target condition(s): AAD
Prevalence AAD: 0.45

Diagnostic criteria: DSM-IV
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Osorio 2015 (Continued)

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing

Time lag between index test and RS: At least 7 and at most 14
days after the first stage of data collection.

Comparative

Notes

The objective of the study was DTA assessment. No additional in-
formation could be obtained from the authors.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Unclear

the results of the reference standard?

If a threshold was used, was it pre-specified? No

Is the risk avoided that the cut-off(s) presented/available have No

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have High risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern
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Osorio 2015 (Continued)

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-

ence standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Pranckeviciene 2022

Study characteristics

Patient Sampling

Sampling method: The study invitation with a link to an online
survey was disseminated through social media, university web-
sites and university emails.

Sampling place: Various universities in Lithuania

Exclusion criteria: None reported

Patient characteristics and setting

Country: Lithuania

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: White
nincluded: 560

n analysed: 560

% female participants: 82
Mean age: 22.7 years

Patient characteristics: Lithuanian students

Index tests

Index tests used: GAD-7, GAD-2

Index test administration: Computer-based self-report
Index test language: Lithuanian

Index test validation: Yes

Post hoc 'best' cut-off (=): GAD-7: 7, GAD-2: 3

Post hoc 'best' cut-off based on: Youden's Index

Target condition and reference standard(s)

Reference standard: CIS-R

Reference standard applied by: professional psychologists
trained to perform CIS-R assessment

Target condition(s): GAD

Prevalence GAD: 0.1
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Pranckeviciene 2022 (continued)

Diagnostic criteria: ICD-10

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing

Time lag between index test and RS: Four weeks

Comparative

Notes

The objective of the study was DTA assessment. Raw data were
provided by the principal investigator. DTA information could be
calculated for all cut-offs. The authors responded to data quality
check request and approved the extraction.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Yes

the results of the reference standard?

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available have Yes

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have Low risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?
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Pranckeviciene 2022 (continued)

Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-  No
ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? High risk
Qu 2016

Study characteristics

Patient Sampling Sampling method: Consecutive

Sampling place: General hospital haematology department

Exclusion criteria: Previous history of severe mental illness includ-
ing schizophrenia, schizoaffective disorder, persistent delusions, sex-
ual disorders, bipolar disorder, psychiatric disorders due to epilep-
sy, psychiatric disorders, developmental retardation with psychiatric
disorders, currently taking medications that can cause anxiety, de-
pressive symptoms, speech impairment and hearing impairment;
those who have received less than 6 years of education.

Patient characteristics and setting Country: China

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: Asian

nincluded: 585

n analysed: 548

% female participants: 41.2
Mean age: No information

Patient characteristics: Leukaemia patients from a general hospital
haematology department

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Chinese
Index test validation: Yes
Post hoc 'best' cut-off (=): No information

Post hoc 'best' cut-off based on: No information
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Qu 2016 (Continued)

Target condition and reference standard(s)

Reference standard: MINI

Reference standard applied by: Three psychiatrists
Target condition(s): AAD

Prevalence AAD: 0.13

Diagnostic criteria: DSM-IV+ICD-10

Were the researchers administering the RS blinded for the index
test results? No information

Flow and timing

Time lag between index test and RS: No information

Comparative

Notes

The objective of the study was DTA assessment. No additional infor-
mation could be obtained from the authors.

Methodological quality

Item Authors' judgement  Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting
do not match the review question?

Low concern

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of ~ Unclear

the results of the reference standard?

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available Yes

have been chosen post-hoc due to optimal performance val-

ues? (NAif there is a predefined main cut-off)

Could the conduct or interpretation of the index test have Unclear risk
introduced bias?

Are there concerns that the index test, its conduct, or in- Low concern
terpretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target  Yes

condition?
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Were the reference standard results interpreted without Unclear
knowledge of the results of the index tests?

Could the reference standard, its conduct, or its interpre- Unclear risk
tation have introduced bias?

Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and Unclear
reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Unclear risk
Scott 2019

Study characteristics

Patient Sampling Sampling method: Consecutive sampling.

Sampling place: Royal Prince Alfred Hospital Comprehensive Epilepsy
Service in Sydney, Australia.

Exclusion criteria: None reported.

Patient characteristics and setting Country: Australia

Setting: Screening in patients from clinical setting with a specific con-
dition

Ethnicity: No information
nincluded: 106

n analysed: 106

% female participants: 57.5
Mean age: 40.1 years

Patient characteristics: Adults with confirmed epilepsy

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: English
Index test validation: Yes
Post hoc 'best' cut-off (=): No information

Post hoc 'best' cut-off based on: No information
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Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: Psychologist
Target condition(s): AAD, GAD
Prevalence AAD: 0.31
Prevalence GAD: 0.14
Diagnostic criteria: DSM-V

Were the researchers administering the RS blinded for the index
test results? Yes

Flow and timing Time lag between index test and RS: Same day

Comparative

Notes The objective of the study was DTA assessment. Raw data were pro-
vided by the principal investigator. DTA information could be calcu-
lated for all cut-offs. A typo in the dataset was corrected. Additional
information obtained: there was no time lag between the index test
(GAD-7) and the reference standard (MINI); they were conducted at the
same time. Researchers administering the MINI were blinded for the
GAD-T7 results. The questionnaires were completed in pen-and-paper
format in a waiting room, and then the participants were administered
the MINI once they had finished. The authors responded to data quali-
ty check request and approved the extraction.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled?  Yes

Could the selection of patients have introduced bias? Low risk

Are there concerns that the included patients and set- Unclear
ting do not match the review question?

DOMAIN 2: Index test (All tests)

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

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available Yes
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

Could the conduct or interpretation of the index test Low risk
have introduced bias?
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Scott 2019 (Continued)

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify thetar-  Yes

get condition?

Were the reference standard results interpreted without Yes

knowledge of the results of the index tests?

Could the reference standard, its conduct, or its inter- Low risk
pretation have introduced bias?

Are there concerns that the target condition as defined Low concern
by the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and Yes

reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Seo0 2014

Study characteristics

Patient Sampling

Sampling method: Consecutive sampling.

Sampling place: Outpatient epilepsy clinics of one secondary and four
tertiary care hospitals at Daegu city.

Exclusion criteria: People who had insufficient information in their
medical records, who had mental retardation or serious medical, neu-
rological, or psychiatric disorders that prevented them from under-
standing the questionnaire and cooperating with the study, and who
declined to participate in answering the questionnaires were exclud-
ed.

Patient characteristics and setting

Country: South Korea

Setting: Screening in patients from clinical setting with a specific con-
dition

Ethnicity: Asian
nincluded: 243
n analysed: 243
% female participants: 39.5

Mean age: 39.8 years
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Seo 2014 (Continued)

Patient characteristics: Current diagnosis of epilepsy; were taking
one or more antiepileptic drugs for at least one year.

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Korean
Index test validation: Yes
Post hoc 'best' cut-off (2): 6

Post hoc 'best' cut-off based on: Minimising the Euclidean distance
from point (sensitivity and specificity) to point in the x-y plane.

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: neuropsychologist
Target condition(s): GAD
Prevalence GAD: 0.21
Diagnostic criteria: DSM-IV+ICD-10

Were the researchers administering the RS blinded for the index
test results? No information

Flow and timing Time lag between index test and RS: No time lag

Comparative

Notes The objective of the study was DTA assessment. Authors could not pro-
vide additional information. The authors responded to data quality
check request and approved the extraction.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Yes

Could the selection of patients have introduced bias? Low risk

Are there concerns that the included patients and set- Unclear
ting do not match the review question?

DOMAIN 2: Index test (All tests)

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

If a threshold was used, was it pre-specified? No
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Seo 2014 (Continued)

Is the risk avoided that the cut-off(s) presented/available
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Unclear risk

Are there concerns that the target condition as defined
by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and
reference standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Seo 2015

Study characteristics

Patient Sampling

Sampling method: Consecutive new patients with migraine who had
consecutively visited an outpatients' headache clinic.

Sampling place: Department of Neurology at Kyungpook National
University Hospital outpatients headache clinic.

Exclusion criteria: People were excluded if they were unable to coop-
erate in the psychiatric interview or had difficulty understanding the
questionnaire because of illiteracy, mental retardation, serious med-
ical, neurological, or psychiatric disorders, and alcohol or drug abuse.
People with a probable migraine and those declining the interview
were also excluded.

Patient characteristics and setting

Country: South Korea

Setting: Screening in patients from clinical setting with a specific con-
dition
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Ethnicity: Asian

nincluded: 146

n analysed: 146

% female participants: 88.6
Mean age: 40.7 years

Patient characteristics: People with migraine

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Self-report
Index test language: Korean
Index test validation: No information
Post hoc 'best' cut-off (=): GAD-7: 6, GAD-2: 2

Post hoc 'best' cut-off based on: Minimise the Euclidean distance
from point (sensitivity and specificity) to point in the x-y plane.

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: No information
Target condition(s): GAD
Prevalence GAD: 0.22
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the index
test results? No information

Flow and timing Time lag between index test and RS: No information

Comparative

Notes The objective of the study was DTA assessment. Authors could not pro-
vide additional information. The authors responded to data quality
check request and approved the extraction.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled?  Yes

Could the selection of patients have introduced bias? Low risk

Are there concerns that the included patients and set- Low concern
ting do not match the review question?

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 128
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘eag:'leleal:lf.lswns

Cochrane Database of Systematic Reviews

Seo0 2015 (Continued)
DOMAIN 2: Index test (All tests)

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

Unclear

If a threshold was used, was it pre-specified?

No

Is the risk avoided that the cut-off(s) presented/available
have been chosen post-hoc due to optimal performance
values? (NA if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Unclear risk

Are there concerns that the target condition as defined
by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and
reference standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Unclear risk

Seo0 2017

Study characteristics

Patient Sampling

Sampling method: No information.
Sampling place: Four tertiary care hospitals.

Exclusion criteria: None reported.

Patient characteristics and setting

Country: South Korea

Setting: Screening in patients from clinical setting with a specific
condition

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 129
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Seo0 2017 (Continued)

Ethnicity: Asian

n included: No information

n analysed: 160

% female participants: No information
Mean age: No information

Patient characteristics: People with tension-type headache

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Self-report
Index test language: Korean
Index test validation: No information
Post hoc 'best' cut-off (2): GAD-7: 8, GAD-2: 2

Post hoc 'best’ cut-off based on: Sum of sensitivity and specifici-
ty

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: No information
Target condition(s): GAD
Prevalence GAD: 0.21

Diagnostic criteria: DSM-IV (reviewer assumption based on the
use of the MINI version 5.0.0)

Were the researchers administering the RS blinded for the in-
dex test results? No information

Flow and timing Time lag between index test and RS: No information

Comparative

Notes The objective of the study was DTA assessment. Authors could not
provide additional information. The authors responded to data
quality check request and approved the extraction.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?
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Seo0 2017 (Continued)
DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Unclear

the results of the reference standard?

If a threshold was used, was it pre-specified? No

Is the risk avoided that the cut-off(s) presented/available have No

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have High risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Unclear

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Unclear risk

tion have introduced bias?

Are there concerns that the target condition as defined by Low concern

the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer- ~ Unclear

ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Unclear

Could the patient flow have introduced bias? Unclear risk

Shih 2022

Study characteristics

Patient Sampling Sampling method: All patients were invited to participate in the study
during a routine neurological evaluation.
Sampling place: Neurology ward and clinic of Taipei Veterans General
Hospital.
Exclusion criteria: Severe chronic medical conditions other than epilepsy
and insufficient capacity to consent, to understand, or to answer the self-
report questionnaires.
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Patient characteristics and setting Country: Taiwan

Setting: Screening in patients from clinical setting with a specific condi-
tion

Ethnicity: Asian

nincluded: 107

n analysed: 107

% female participants: 56.1
Mean age: 33.2 years

Patient characteristics: Native Taiwanese patients with epilepsy diag-
nosed based on ILAE (International League Against Epilepsy) criteria.

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Mandarin
Index test validation: Yes
Post hoc 'best' cut-off (=): 8

Post hoc 'best’ cut-off based on: Maximisation of sensitivity and specifici-
ty

Target condition and reference standard(s) Reference standard: MINI

Reference standard applied by: The structured questionnaire was ad-
ministered either by a neurologist or by a psychiatrist with expertise in the
field of epilepsy.

Target condition(s): GAD
Prevalence GAD: 0.16
Diagnostic criteria: DSM-IV-TR

Were the researchers administering the RS blinded for the index test

results? Yes
Flow and timing Time lag between index test and RS: No information.
Comparative
Notes The objective of the study was DTA assessment. Authors could not be con-

tacted. Cut-offs presented in Table 4 are given with a '>' sign, which gives
the best post hoc cut-off of 8 (>7). However, in the text, the cut-off point
that maximised both sensitivity and specificity is given as 7. Diagnostic in-
formation for some cut-offs was extracted using Webplotdigitizer (Rohatgi
2014). DTA information could be calculated for all cut-offs.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns
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Shih 2022 (continued)
DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Yes

Was a consecutive or random sample of patients en-
rolled?

Unclear

Could the selection of patients have introduced
bias?

Unclear risk

Are there concerns that the included patients and
setting do not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowl-
edge of the results of the reference standard?

Unclear

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) presented/avail-
able have been chosen post-hoc due to optimal perfor-
mance values? (NA if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test
have introduced bias?

Unclear risk

Are there concerns that the index test, its conduct,
or interpretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the
target condition?

Yes

Were the reference standard results interpreted with-
out knowledge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its in-
terpretation have introduced bias?

Low risk

Are there concerns that the target condition as de-
fined by the reference standard does not match the
question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test
and reference standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Unclear risk
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Sidik 2012

Study characteristics

Patient Sampling Sampling method: Consecutive sampling with random assign-
ment to CIDI with 1:10 ratio for GAD-7 <5/ PHQ <10 and 1:2 for
GAD-7=5/PHQ =10.

Sampling place: Government primary care clinic headed by a
family physician in an urban district in Malaysia.

Exclusion criteria: People who were acutely ill and needed im-
mediate medical attention, and those with communication prob-
lems.

Patient characteristics and setting Country: Malaysia

Setting: Screening in patients from clinical setting (across condi-
tions)

Ethnicity: No information
nincluded: 895

n analysed: 146

% female participants: 100
Mean age: 30.9 years

Patient characteristics: Women primary care patients

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Malay
Index test validation: Yes
Post hoc 'best' cut-off (=): NA

Post hoc 'best' cut-off based on: NA

Target condition and reference standard(s) Reference standard: CIDI

Reference standard applied by: Principal investigator of the
study who was a family physician

Target condition(s): GAD
Prevalence GAD: 0.12
Diagnostic criteria: DSM-IV+ICD-10

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing Time lag between index test and RS: Less than four weeks

Comparative

Notes The objective of the study was DTA assessment. Authors could not
provide additional information. To prevent potential bias due to
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Sidik 2012 (continued)

partial verification, sensitivities and specificities were adjusted ac-
cording to the method suggested by Kohn (Kohn 2022).

Methodological quality

Item

Risk of bias Applicability con-

cerns

Authors' judge-
ment

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions?

Yes

Was a consecutive or random sample of patients enrolled?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and setting do
not match the review question?

Unclear

DOMAIN 2: Index test (All tests)

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

Yes

If a threshold was used, was it pre-specified?

Yes

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test have
introduced bias?

Low risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Unclear

Did all patients receive the same reference standard?

No
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Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? High risk
Simning 2012
Study characteristics
Patient Sampling Sampling method: Random (a series of mailings sent (in English

and Spanish) to all residents)

Sampling place: Four public housing high-rises reserved for older
adults in Rochester, New York

Exclusion criteria: None reported.

Patient characteristics and setting Country: USA

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: Black
nincluded: 190

n analysed: 190

% female participants: 58
Mean age: 66 years

Patient characteristics: Socioeconomically disadvantaged older
adults

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Self-report
Index test language: English
Index test validation: Yes
Post hoc 'best' cut-off (=): NA

Post hoc 'best' cut-off based on: NA

Target condition and reference standard(s) Reference standard: SCID

Reference standard applied by: The first author who completed
his psychiatry residency and geriatric psychiatry fellowship

Target condition(s): AAD
Prevalence AAD: 0.21
Diagnostic criteria: DSM-IV-TR

Were the researchers administering the RS blinded for the in-
dex test results? No
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Simning 2012 (Continued)

Flow and timing

Time lag between index test and RS: No time lag

Comparative

Notes

The objective of the study was not DTA assessment. Authors pro-
vided unpublished raw data enabling calculation of all possible
cut-offs. The authors responded to data quality check request and
approved the extraction.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? No

Could the selection of patients have introduced bias? High risk

Are there concerns that the included patients and setting do High

not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of No

the results of the reference standard?

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available have Yes

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have High risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Unclear

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Unclear risk

tion have introduced bias?

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing
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Simning 2012 (cContinued)

Was there an appropriate interval between index test and refer-  Yes
ence standard?

Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? Low risk
Tong 2016
Study characteristics
Patient Sampling Sampling method: Consecutively recruited from epilepsy outpa-
tients.

Sampling place: Epilepsy outpatient clinic, West China Hospital.

Exclusion criteria: Patients with psychogenic non-epileptic
seizures or other significant neurological/psychiatric disorders,
such as cognitive deficits, aphasia or schizophrenia, which might
hamper appropriate understanding and completion of the ques-
tionnaire, were excluded.

Patient characteristics and setting Country: China

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: Asian

n included: No information
n analysed: 213

% female participants: 48.8
Mean age: 29.8 years

Patient characteristics: Chinese citizens currently diagnosed
with epilepsy

Index tests Index tests used: GAD-7
Index test administration: Self-report
Index test language: Chinese
Index test validation: Yes
Post hoc 'best' cut-off (2):>6

Post hoc 'best' cut-off based on: Youden's index

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: Qualified psychiatrist

Target condition(s): GAD
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Tong 2016 (Continued)

Prevalence GAD: 0.23
Diagnostic criteria: DSM-IV+ICD-10

Were the researchers administering the RS blinded for the in-
dex test results? No information

Flow and timing

Time lag between index test and RS: No information

Comparative

Notes

The objective of the study was DTA assessment. Authors could not
provide additional information.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns
DOMAIN 1: Patient selection
Did the study avoid unnecessary exclusions? Yes
Was a consecutive or random sample of patients enrolled? Unclear
Could the selection of patients have introduced bias? Unclear risk
Are there concerns that the included patients and setting do Unclear
not match the review question?
DOMAIN 2: Index test (All tests)
Were the index test results interpreted without knowledge of Unclear
the results of the reference standard?
If a threshold was used, was it pre-specified? Yes
Is the risk avoided that the cut-off(s) presented/available have Yes
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)
Could the conduct or interpretation of the index test have Unclear risk
introduced bias?
Are there concerns that the index test, its conduct, or inter- Low concern
pretation differ from the review question?
DOMAIN 3: Reference standard
Is the reference standard likely to correctly classify the target Yes
condition?
Were the reference standard results interpreted without knowl-  Unclear
edge of the results of the index tests?
Could the reference standard, its conduct, or its interpreta- Unclear risk
tion have introduced bias?
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Tong 2016 (Continued)

Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer- ~ Unclear
ence standard?

Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? Unclear risk

Van Heyningen 2018

Study characteristics

Patient Sampling Sampling method: Systematic sampling. Every third woman attending
their first antenatal visit was invited.

Sampling place: The study was located at a primary care antenatal clinic
within a busy urban community health centre in the Cape Town metropo-
lis.

Exclusion criteria: Those who were aged below 18 years or unable to con-
verse in any of the three local languages (English, Afrikaans or isiXhosa)
were excluded.

Patient characteristics and setting Country: South Africa

Setting: Screening in patients from clinical setting with a specific condi-
tion

Ethnicity: Mixed
nincluded: 376

n analysed: 376

% female participants: 100
Mean age: 26.8 years

Patient characteristics: Pregnant women attending a primary care ante-
natal clinic

Index tests Index tests used: GAD-2
Index test administration: Interview
Index test language: English (n = 312), IsiXhosa (n = 37), Afrikaans (n = 27)
Index test validation: Yes for English
Post hoc 'best' cut-off (=): 2

Post hoc 'best' cut-off based on: LR+
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Target condition and reference standard(s)

Cochrane Database of Systematic Reviews

Reference standard: MINI

Reference standard applied by: registered counsellor, with a Bachelor of
Psychology (Honours) degree in counselling

Target condition(s): AAD
Prevalence AAD: 0.23
Diagnostic criteria: DSM-IV+ICD-10

Were the researchers administering the RS blinded for the index test
results? Yes

Flow and timing

Time lag between index test and RS: Consecutively

Comparative

Notes

The objective of the study was DTA assessment. Authors provided addi-
tional information. Additional information obtained: target condition:
“any anxiety disorder” covers all DSM-IV diagnostic categories; namely,
generalised anxiety disorder, social phobia, agoraphobia, specific phobia,
post-traumatic stress disorder, and obsessive-compulsive disorder. Re-
searchers administering the reference standard were blinded for the re-
sults of the index test. Prevalence was calculated from positive predictive
value, sensitivity, and specificity using the formula suggested by Taylor
2021.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns
DOMAIN 1: Patient selection
Did the study avoid unnecessary exclusions? Yes
Was a consecutive or random sample of patients en- Unclear
rolled?
Could the selection of patients have introduced Unclear risk
bias?
Are there concerns that the included patients and Unclear
setting do not match the review question?
DOMAIN 2: Index test (All tests)
Were the index test results interpreted without knowl- Yes
edge of the results of the reference standard?
If a threshold was used, was it pre-specified? No
Is the risk avoided that the cut-off(s) presented/avail- No
able have been chosen post-hoc due to optimal perfor-
mance values? (NA if there is a predefined main cut-off)
Could the conduct or interpretation of the index test High risk
have introduced bias?
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Van Heyningen 2018 (Continued)

Are there concerns that the index test, its conduct, Low concern
or interpretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the  Yes
target condition?

Were the reference standard results interpreted with- Yes
out knowledge of the results of the index tests?

Could the reference standard, its conduct, or its in- Low risk
terpretation have introduced bias?

Are there concerns that the target condition as de- Low concern
fined by the reference standard does not match the
question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test Yes
and reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Veisy 2021

Study characteristics

Patient Sampling Sampling method: Participants were recruited from the headache
clinics of university hospitals and headache speciality centres by con-
venience sampling.
Sampling place: Headache clinics of university hospitals and
headache speciality centres in Tehran, Iran
Exclusion criteria: Inability to participate in the interview, inability
to perceive self-completion questionnaire due to medical condition,
mental defectiveness, or receiving medical treatment that impairs
comprehension of the questionnaire.

Patient characteristics and setting Country: Iran
Setting: Screening in patients from clinical setting with a specific con-
dition
Ethnicity: No information
nincluded: 188
n analysed: 186
% female participants: 70
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Veisy 2021 (Continued)

Mean age: 37 years

Patient characteristics: Adult migraine patients from the headache
clinics of university hospitals and headache speciality centres, not on
psychotropic medication.

Index tests

Index tests used: GAD-7, GAD-2

Index test administration: Self-report

Index test language: Persian

Index test validation: Yes

Post hoc 'best' cut-off (=): GAD-7: 10, GAD-2: 3

Post hoc 'best' cut-off based on: Optimal balance between sensitivity
and specificity

Target condition and reference standard(s)

Reference standard: SCID

Reference standard applied by: Trained clinician (PhD candidate in
clinical psychology)

Target condition(s): GAD
Prevalence GAD: 0.45
Diagnostic criteria: DSM-V

Were the researchers administering the RS blinded for the index
test results? No information

Flow and timing

Time lag between index test and RS: No information

Comparative

Notes

The objective of the study was DTA assessment. Authors could not be
contacted. Diagnostic information for some cut-offs was extracted us-
ing Webplotdigitizer (Rohatgi 2014).

Methodological quality

Item Authors' judgement  Risk of bias Applicability con-
cerns
DOMAIN 1: Patient selection
Did the study avoid unnecessary exclusions? Yes
Was a consecutive or random sample of patients enrolled? No
Could the selection of patients have introduced bias? High risk
Are there concerns that the included patients and set- Unclear
ting do not match the review question?
DOMAIN 2: Index test (All tests)
Were the index test results interpreted without knowledge Unclear
of the results of the reference standard?
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Veisy 2021 (Continued)

If a threshold was used, was it pre-specified? No

Is the risk avoided that the cut-off(s) presented/available No

have been chosen post-hoc due to optimal performance

values? (NA if there is a predefined main cut-off)

Could the conduct or interpretation of the index test High risk
have introduced bias?

Are there concerns that the index test, its conduct, or in- Low concern
terpretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify thetar-  Yes

get condition?

Were the reference standard results interpreted without Unclear

knowledge of the results of the index tests?

Could the reference standard, its conduct, or its inter- Unclear risk
pretation have introduced bias?

Are there concerns that the target condition as defined Low concern
by the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and Unclear

reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Unclear risk

Wild 2014

Study characteristics

Patient Sampling

Sampling method: Population-based cohort (ESTHER).
Sampling place: General elderly population living at home.

Exclusion criteria: Not reported.

Patient characteristics and setting

Country: Germany

Setting: Screening in non-clinical setting
Ethnicity: White

nincluded: 509

n analysed: 438
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Wild 2014 (continued)

% female participants: 55.2
Mean age: 60 years

Patient characteristics: Elderly people in the community

Index tests Index tests used: GAD-7, GAD-2
Index test administration: Interview
Index test language: German
Index test validation: Yes
Post hoc 'best' cut-off (=): No information

Post hoc 'best' cut-off based on: No information

Target condition and reference standard(s) Reference standard: SCID
Reference standard applied by: Trained study doctors
Target condition(s): GAD
Prevalence GAD: 0.06
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the in-

dex test results? Yes
Flow and timing Time lag between index test and RS: 0 to 4 weeks
Comparative
Notes The objective of the study was DTA assessment. Authors provided

additional diagnostic information for three cut-offs. Additional in-
formation obtained: mean age of the participants was 60 years.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Yes

Could the selection of patients have introduced bias? Low risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

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

If a threshold was used, was it pre-specified? Yes
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Wild 2014 (continued)

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

Yes

Could the conduct or interpretation of the index test have
introduced bias?

Low risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

No

Did all patients receive the same reference standard?

No

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

High risk

Zeng 2013

Study characteristics

Patient Sampling

Sampling method: No information.

Sampling place: Internal department of traditional Chinese medi-
cine.

Exclusion criteria: None reported.

Patient characteristics and setting

Country: China

Setting: Screening in patients from clinical setting (across condi-
tions)

Ethnicity: Asian
nincluded: 2011

n analysed: 1993
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Zeng 2013 (Continued)

% female participants: 69.3
Mean age: 37 years

Patient characteristics: Outpatients aged 18 to 65 from internal
department of traditional Chinese medicine

Index tests Index tests used: GAD-7
Index test administration: Interview
Index test language: Chinese
Index test validation: No information
Post hoc 'best' cut-off (=): 6

Post hoc 'best' cut-off based on: No information

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: No information
Target condition(s): GAD
Prevalence GAD: 0.05
Diagnostic criteria: DSM-IV

Were the researchers administering the RS blinded for the in-
dex test results? No information

Flow and timing Time lag between index test and RS: No information

Comparative

Notes The objective of the study was DTA assessment. Authors could not
provide additional information.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient selection

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients enrolled? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index test (All tests)

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

If a threshold was used, was it pre-specified? No
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Zeng 2013 (Continued)

Is the risk avoided that the cut-off(s) presented/available have
been chosen post-hoc due to optimal performance values? (NA
if there is a predefined main cut-off)

No

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Unclear risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer-
ence standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Unclear risk

Zhong 2015

Study characteristics

Patient Sampling

Sampling method: Consecutive.
Sampling place: Prenatal care clinics.

Exclusion criteria: This cross-sectional study was a part of

the Pregnancy Outcomes, Maternal and Infant Study (PrOMIS).
Change of address or inaccurate contact information was an ex-
clusion criterion in PrOMIS.

Patient characteristics and setting

Country: Peru

Setting: Screening in patients from clinical setting with a specific
condition

Ethnicity: Hispanic or Latino

nincluded: 2978
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Zhong 2015 (Continued)

n analysed: 946
% female participants: 100
Mean age: 28 years

Patient characteristics: Pregnant women enroled in prenatal
care clinics

Index tests

Index tests used: GAD-7

Index test administration: Interview
Index test language: Spanish

Index test validation: Yes

Post hoc 'best' cut-off (2): 7

Post hoc 'best' cut-off based on: Youden's index

Target condition and reference standard(s)

Reference standard: CIDI

Reference standard applied by: Licenced research psychologists
were recruited and received structured training on administration
of the CIDI

Target condition(s): GAD
Prevalence GAD: 0.01
Diagnostic criteria: DSM-IV+ICD-10

Were the researchers administering the RS blinded for the in-
dex test results? Yes

Flow and timing

Time lag between index test and RS: 15 days

Comparative

Notes

The objective of the study was DTA assessment. Authors provided
additional information. DTA information could be calculated for
all cut-offs. Additional information obtained: researchers admin-
istering the reference standard were blinded for the results of the
index test.

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns
DOMAIN 1: Patient selection
Did the study avoid unnecessary exclusions? Yes
Was a consecutive or random sample of patients enrolled? Yes
Could the selection of patients have introduced bias? Low risk
Are there concerns that the included patients and setting do Unclear
not match the review question?
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Zhong 2015 (Continued)
DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowledge of Yes

the results of the reference standard?

If a threshold was used, was it pre-specified? Yes

Is the risk avoided that the cut-off(s) presented/available have Yes

been chosen post-hoc due to optimal performance values? (NA

if there is a predefined main cut-off)

Could the conduct or interpretation of the index test have Low risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern

pretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?

Are there concerns that the target condition as defined by Low concern

the reference standard does not match the question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test and refer- ~ Yes

ence standard?

Did all patients receive the same reference standard? No

Were all patients included in the analysis? No

Could the patient flow have introduced bias? High risk

Zinchuk 2021

Study characteristics

Patient Sampling Sampling method: Consecutive.
Sampling place: Clinical centre for neuropsychiatry inpatients and outpa-
tients. Moscow Research and Clinical Centre for Neuropsychiatry.
Exclusion criteria: Cognitive impairment which prevented a patient from
understanding the meaning of the questionnaires and the interview, sig-
nificant somatic and neurological comorbidities, history of interictal or
postictal psychotic disorders, alcohol and substance use disorders in the
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Zinchuk 2021 (continued)

past 12 months, an epileptic seizure 48 hours before or after completing
the questionnaires.

Patient characteristics and setting Country: Russia
Setting: Screening in patients with a specific disease/risk
Ethnicity: White
nincluded: 233
n analysed: 233
% female participants: 65.2
Mean age: 41.1 years

Patient characteristics: People with epilepsy

Index tests Index tests used: GAD-7, HADS-A
Index test administration: Self-report
Index test language: Russian
Index test validation: No
Post hoc 'best' cut-off (=): AAD: 9, GAD: 10

Posthoc 'best' cut-off based on: Youden's index

Target condition and reference standard(s) Reference standard: MINI
Reference standard applied by: Experienced psychiatrists
Target condition(s): AAD, GAD
Prevalence AAD: 0.42
Prevalence GAD: 0.27
Diagnostic criteria: DSM-IV+ICD-10

Were the researchers administering the RS blinded for the index test

results? Yes
Flow and timing Time lag between index test and RS: Same day
Comparative
Notes The objective of the study was DTA assessment. Authors provided addi-

tional information. Diagnostic information on additional GAD-7 cut-offs
was obtained. Additional information obtained: this study validated the
Generalised Anxiety Disorder-7 (GAD-7) in Russian people with epilepsy.
There was no time lag between the GAD-7 and the MINI interview. The re-
searchers administering the MINI were blinded for the results of the GAD-7.

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient selection
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Zinchuk 2021 (continued)

Did the study avoid unnecessary exclusions? Yes

Was a consecutive or random sample of patients en- Unclear

rolled?

Could the selection of patients have introduced Unclear risk
bias?

Are there concerns that the included patients and Unclear
setting do not match the review question?

DOMAIN 2: Index test (All tests)

Were the index test results interpreted without knowl- Yes

edge of the results of the reference standard?

If a threshold was used, was it pre-specified? No

Is the risk avoided that the cut-off(s) presented/avail- No

able have been chosen post-hoc due to optimal perfor-

mance values? (NA if there is a predefined main cut-off)

Could the conduct or interpretation of the index test High risk
have introduced bias?

Are there concerns that the index test, its conduct, Low concern
or interpretation differ from the review question?

DOMAIN 3: Reference standard

Is the reference standard likely to correctly classify the  Yes

target condition?

Were the reference standard results interpreted with- Yes

out knowledge of the results of the index tests?

Could the reference standard, its conduct, or its in- Low risk
terpretation have introduced bias?

Are there concerns that the target condition as de- Low concern
fined by the reference standard does not match the

question?

DOMAIN 4: Flow and timing

Was there an appropriate interval between index test Yes

and reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

AAD: any anxiety disorder; BAI: Beck Anxiety Inventory; CBT: cognitive behavioural therapy; CIDI: Composite International Diagnostic
Interview; CIS-R: Clinical Interview Schedule-Revised; COPD: chronic obstructive pulmonary disease; CVD: cardiovascular disease;
DIPS: [German] 'Diagnostisches Interview bei psychischen Stérungen'; DSM(-IV-TR/-5): Diagnostic and Statistical Manual of Mental
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Disorders (4th edition Text Revision/5th edition); DTA: diagnostic test accuracy; GAD: generalised anxiety disorder; GAD-7/2: 7-item/2-item
Generalized Anxiety Disorder scales; HADS(-A): Hospital Anxiety and Depression Scale (-Anxiety subscale); ICD: International Statistical
Classification of Diseases and Related Health Problems; LR+: positive likelihood ratio; MINI: Mini-International Neuropsychiatric Interview;
PHQ: Patient Health Questionnaire; RCT: randomised controlled trial; ROC curve: receiver operating characteristic curve; RS: reference
standard; SCID: Structured Clinical Interview for DSM; SD: standard deviation
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Afshari 2020

Not appropriate type of study: examination of revised reinforcement sensitivity theory

Ahmad 2017

No appropriate reference standard: no reference standard used

AlKhathami 2022

No diagnostic data available to extract. The corresponding author did not respond to our informa-

tion request.

Andersen 2023 Ineligible participants: pre-selected participants had to report "severe depression or anxiety during

the last month"

Austin 2022 No appropriate reference standards. Reference standard used: SAGE (Screening Assessment for
Guiding Evaluation)

Basaraba 2023 DTA information not available in the article (reports findings for subgroups only, but prevalence for

all participants). No response from the corresponding author.

Baykan 2019 Ineligible study design: case-control study

Beard 2014 Other: did not fit the screening pathway. Mental health pathway

Beesdo-Baum 2012 DTA information not available in the article. No response from the corresponding author.

Belk 2016 No appropriate reference standard. Did not use a structured clinical interview as reference stan-
dard.

Briinahl 2017 No data to extract. No response from the corresponding author.

Bunevicius 2013 No appropriate index test. Index tests used: HADS-A, STAl and SSAI.

Bushey 2021 No appropriate target conditions. Target condition: global improvement.

Byrd-Bredbenner 2021 No appropriate reference standard. No reference standard used. Only exploratory principal com-

ponents analysis.

Camarata 2023 No appropriate target conditions. Reference standard seems to have addressed depression only.

Cano-Vindel 2018 Other. Secondary publication.

Castro 2023 No appropriate target conditions. Reference standard addressed depression only.

Celano 2013 Ineligible study type. No appropriate reference standard. Aimed to identify depression and anxiety

disorders without a reference standard.

Christensen 2011 Ineligible design: study design has elements of case-control. Participants proven to be healthy at

the study onset. Incidence of GAD was assessed at six months.

Christensen 2014 No data to extract. No response from the corresponding author.
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Chun 2017 No data to extract. Authors could not be contacted.

Clary 2021 Other. Secondary publication.

Dadi 2016 No data to extract. Authors could not be contacted.

Dear 2011 Ineligible study design: RCT comparing two CBT methods in people with anxiety. People meeting
the Diagnostic and Statistical Manual of Mental Disorders criteria for a diagnosis of GAD were re-
cruited.

Donker 2011 Did not fit the screening pathways. Mental health pathway.

Dyukova 2021

No data to extract. No response from the corresponding author.

Fairbrother 2019

Other. Time between index test and reference standard was six weeks.

Fatima 2021

Ineligible study type: not a diagnostic study (only prevalence).

Garcia-Campayo 2009

No DTA information to extract. Authors could not be contacted.

Garcia-Campayo 2010

No appropriate reference standard: "diagnosis performed under standard medical practice condi-
tions according to the DSM-IV-TR classification"; comparison of GAD-7 and HADS-A with "clinical di-
agnosis of reference". Ineligible study design: case-control study.

Garcia-Campayo 2012a

Ineligible study design: case-control study.

Garcia-Campayo 2012b

No DTA information to extract. Authors could not be contacted.

Garcia-Campayo 2012c

Ineligible study design: case-control study

Garcia-Campayo 2012d

No DTA information to extract. Author responded that the study was conducted a long time ago,
and that the database was not maintained.

Giuliani 2021

No appropriate reference standard. PHQ-2 and GAD-2 psychometric properties were compared
with PHQ-9 and GAD-7.

Goldstein 2023

Ineligible participants: participants suffered from mental health conditions (dissociative seizures).

Gong 2021

Other. The study used matching based on GAD-7 and HADS scores, which introduced a spectrum ef-
fect. Additionally, the population size was not known. Hence, no correction of the number of peo-
ple in the different diagnostic categories could be undertaken.

Graham 2019

No DTA information to extract. The corresponding author could not provide data.

Greenhalgh 2016

Other. Poster presentation only. Limited information received from co-author Alex Mitchell. Exclud-
ed because no reliable 2x2 table could be produced with the available data and communications
with the author.

Gul 2015

Ineligible study design: case-control study. The control group did not receive GAD-7.

Gulpers 2022

No appropriate target conditions. Target conditions: panic disorder with and without agoraphobia,
agoraphobia, lifetime panic disorder.

Glindiiz 2021

Ineligible study design: case-control study

Hallgren 2007

Ineligible study type: short review of anxiety screening instruments - not an original study.
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Henderson 2014

Ineligible participants: participants were between the ages of 17 and 59 years (mean = 23.57 years;
44 participants did not provide their age). No separate data available for adults.

Hinz 2017 No appropriate reference standard. Confirmatory factor analyses were done. No reference stan-
dard was used.
Holper 2021 No appropriate reference standard. Diagnoses made by psychiatrists - structured interview unlike-

ly.

Houston 2011

No DTA information to extract. No response from the corresponding author.

Hughes 2018

No appropriate reference standard. GAD-7 was used as reference standard.

Jansen 2019

Study does not address DTA, but has, in principle, collected the data. Authors did not reply to data
requests.

Jin 2020 No appropriate reference standard. In-person interviewer assessment without a reference stan-
dard.

Jyothi 2020 Ineligible study design: MINI only applied to participants who were screened positive.

Kemp 2023 Data not available. Published analyses did not address diagnostic accuracy. Author did not re-
spond to information requests.

Kertz 2013 Other. Did not fit the screening pathways. Mental health pathway.

Khani 2017 No DTA information to extract. No response from the authors.

Kim 2023 Ineligible participants: people admitted to a psychiatric department. Ineligible target condition

(suicidality).

Konkan 2013

Ineligible study design: case-control study.

Konstantakopoulos 2013

Review; not a primary study.

Kounali 2020 No appropriate target conditions. The reference standard CIS-R was self-administered. Our inclu-
sion criteria required that the reference standard be administered by interviewing the participants.

Kroenke 2010 Systematic review; not a primary study.

Kumar 2018 Not a diagnostic accuracy study. Ineligible participants. Study included only people already diag-
nosed with generalised anxiety disorder, followed by administering the GAD-7 scale.

Ladouceur 1999 No appropriate index test. Awkward case-control study not using the GAD-7/-2 but the 10 item GAD-
Q. Furthermore, it is not fully clear whether the reference standard would be adequate.

Lan 2021 No appropriate reference standard (Patient Reported Outcomes Measurement Information System
Anxiety Computer Adaptive Test (PROMIS-A-CAT)).

Lee 2020 Did not fit the screening pathways. Mental health pathway.

Levitt 2021 No appropriate reference standard. Reference standard DART (Diagnostic Assessment Research
Tool).

Li 2022 No appropriate reference standard, and no appropriate target conditions. Only anxiety symptoms
were assessed; no reference standard to diagnose the target conditions.
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Lin 2021 No appropriate reference standard. No diagnosis was made. GAD-7 and Self-rating Anxiety Scale
(SAS) were compared.

Liu 2023 No appropriate reference standard (no specific validated interview).

Lowe 2008 Ineligible study type: validation study, not a diagnostic test accuracy study (no reference standard
used).

Ma 2021 Ineligible study type: it exclusively included people with somatoform disorders and then construct-

ed subgroups (e.g. panic disorder - yes/no). Diagnostic accuracy data not presented.

Mansbach 2015

No DTA information to extract. No response from the authors.

Means-Christensen 2006

No appropriate index test. Five-item Anxiety and Depression Detector (ADD).

Minc 2017

Other. Secondary publication.

Monteiro 2020

No appropriate reference standard. No reference standard; only factor analysis was performed.

Monterrosa-Blanco 2021

Not an eligible primary study, and no appropriate reference standard. Letter to the editor describ-
ing psychometric properties of the GAD-7 scale.

Munoz-Navarro 2017a

Other. Secondary publication without relevant additional information. The article is primarily a
conceptual paper referring to the results of the Cano-Vindel 2018 study.

Munoz-Navarro 2017b

Did not fit the screening pathways. Mental health pathway.

Muntingh 2013

No appropriate index test (Patient Health Questionnaire).

Mussell 2008 Other. Secondary publication to Spitzer 2006 and Kroenke 2007, without relevant additional infor-
mation.

Nath 2019 Other. Secondary publication without relevant additional information. This is an abstract of the
same dataset published by Nath 2020.

Nath 2020 No DTA information to extract. No response from authors.

Priyanka 2010 Data not available. Conference presentation of a small sample (n = 33), which could generate diag-
nostic accuracy data, but had no data to extract. No response from the authors.

Purves 2019 Not a diagnostic study. The researchers investigated GAD-specific genome-wide associationsin a
biobank.

Purvis 2019 No appropriate reference standard (expert clinical consensus).

Qu 2015 Did not fit the screening pathways. Mental health pathway.

Rady 2021 Ineligible study type: included only people who scored at least 5 on PHQ-9/GAD-7.

Ringoir 2014 No appropriate target conditions. No anxiety diagnosis was made. Symptoms of anxiety were mea-
sured with the Generalized Anxiety Disorder 7-item scale.

Rogers 2021 No appropriate participants. Participants aged 15 to 32 years. No separate data available for
adults.

Ruiz 2009 No DTA information to extract. Authors could not be contacted.
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Sawaya 2016 No appropriate reference standard. No reference standard used: one of four psychiatrists or two
clinical psychologists assessed participants.

Short 2019 No appropriate reference standard. Conference proceeding of a study likely not to have an ade-

quate reference standard (possibly using GAD-2 as reference standard). Authors could not be con-
tacted.

Shrestha 2020

No appropriate participants. For inclusion in the study, participants had to screen high for anxiety
(PSWQ-A: Penn State Worry Questionnaire - Abbreviated).

Silva 2018

No appropriate reference standard. GAD-7 cut-off was used to assess the prevalence of GAD.

Simpson 2014

No appropriate reference standard. No reference standard used. Diagnoses were made by experi-
enced psychiatrists.

Sinesi 2019

Other. Pre-selection based on GAD score. Mental health pathway.

Skapinakis 2007

Not a primary study; reports the study of Kroenke 2007

Snijkers 2021 No appropriate reference standard: comparison of GAD-7 and HADS-A; no diagnostic interview.
Soni 2019 Conference proceeding. No GAD-7 data to extract. Author contacted but could not provide data.
Sousa 2015 No appropriate reference standard. Criterion validity was assessed by comparing GAD-7 scores

with those obtained by HADS and EQ-5D (a quality of life questionnaire). STAl was mainly used as a
screening indicator for patient inclusion.

Staples 2019

Ineligible study design: the study included two data samples. The first sample came from four relat-
ed RCTs, which used GAD-7 cut-off as an exclusion criterion.

Swinson 2006

Not a primary study: commentary on the study by Spitzer 2006.

Tang 2019 No appropriate reference standard. Abstract on an analysis evaluation of the Edmonton Symptom
Assessment System-Revised against the GAD-7. A standardised interview as reference standard is
not mentioned.

Terluin 2012 Not a primary study: letter to the editor, commenting on Sidik 2012.

Tonev 2019 No appropriate reference standard. Conference proceeding probably using the GAD-7 as reference
standard.

Tran 2020 No appropriate reference standard. The authors could not be contacted.

Van Dooren 2016

No DTA information to extract. The authors could not be contacted.

Vasiliadis 2015

No appropriate reference standard. Used ESA (Enquéte sur la Santé des Ainés survey) as reference
standard.

Villarreal-Zegarra 2023

No appropriate reference standard. No specific validated interview.

Wang 2021 No appropriate reference standard. No reference standard (people were diagnosed with anxiety
disorders by specialists).
Webb 2008 No appropriate index test. Index test used: Generalized Anxiety Disorder Questionnaire-IV.
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Wiltink 2017 No appropriate reference standard. Two studies focusing on the evaluation of the mini-SPIN (Mi-
ni-Social Phobia INventory): substudy 1 (sample of psychiatry in- and outpatients) with clinical as-
sessment as reference standard (but no data presented for the GAD-7); substudy 2 (community
sample) without any reference standard.

Zachar-Tirado 2021 No appropriate reference standard. Anxiety and depression diagnoses were based on "Neuropsy-
chological assessment", not diagnostic interviews.

Zhang 2021 Ineligible study type: not a diagnostic study; only psychometric validation.
Zinchuk 2022 Did not fit the screening pathways. Mental health pathway.
Zirke 2013 No data to extract. Authors contacted, but data no longer available.

BAI: Beck Anxiety Inventory; CBT: cognitive behavioural therapy; CIS-R: Clinical Interview Schedule-Revised; DTA: diagnostic test
accuracy; GAD: generalised anxiety disorder; HADS-A: Hospital Anxiety and Depression Scale - Anxiety subscale; MINI: Mini-International
Neuropsychiatric Interview; PHQ: Patient Health Questionnaire; RCT: randomised controlled trial; SSAl: Spielberger State Anxiety
Inventory; STAI: State-Trait Anxiety Inventory

Characteristics of studies awaiting classification [ordered by study ID]

Burger 2023
Patient Sampling Convenience sampling
Patient characteristics and 71 South African adult male rugby union players
setting
Index tests Generalized Anxiety Disorder 7-item (GAD-7) questionnaire
Target condition and refer- Any anxiety disorder / MINI (Mini-International Neuropsychiatric Interview)

ence standard(s)

Flow and timing

Comparative

Notes Study identified in last update search (January 2024) - likely to be included in future updates. Pub-
lication only presents a Receiver Operating Characteristic (ROC) curve - author is willing to provide
data on sensitivity and specificity at multiple cut-off points. Communication ongoing.

Characteristics of ongoing studies [ordered by study ID]

Aslan 2023
Study name Incidence and predictors of neuropsychiatric manifestations following a traumatic brain injury
in referral hospitals in Dodoma, Tanzania: a protocol of a prospective longitudinal observational
study
Target condition and refer- Generalised anxiety disorder, MINI (Mini-International Neuropsychiatric Interview)
ence standard(s)
Index and comparator tests Generalized Anxiety Disorder 7-item (GAD-7) questionnaire
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Aslan 2023 (continued)

Starting date June 2023
Contact information azannaj@gmail.com
Notes

DATA

Presented below are all the data for all of the tests entered into the review.

Table Tests. Data tables by test

Test No. of studies No. of participants
1 GAD-7-GAD 35 15272

2 GAD-7 - AAD 22 10245

3 GAD-2 - GAD 24 11428

4 GAD-2 - AAD 19 9973
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Test1. GAD-7 - GAD

Study TP FP FN TN Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% CI) Specificity (95% CI)

Ahn 2019 65 114 25 953 0.72[0.62, 0.81] 0.89[0.87,0.91] — . n
Belus 2021 6 10 61 425 0.09 [0.03, 0.18] 0.98[0.96,0.99] _m— ™
Bernstein 2018 9 27 5 198 0.64 [0.35, 0.87] 0.88[0.83, 0.92] [ — -
Bisby 2022 16 7 6 33 0.73[0.50, 0.89] 0.82[0.67, 0.93] - = —
Budikayanti 2019 19 2 5 120 0.79 [0.58, 0.93] 0.98[0.94, 1.00] RS — -
Chibanda 2016 94 43 12 115 0.89 [0.81, 0.94] 0.73[0.65, 0.80] - —-—
Clover 2020 5 18 10 120 0.33[0.12, 0.62] 0.87[0.80, 0.92] - = -
Conway 2016 3 2 1 42 0.75[0.19, 0.99] 0.95 [0.85, 0.99]  — —=
Delgadillo 2012 22 29 9 43 0.71[0.52, 0.86] 0.60[0.47,0.71] PR — R

Esser 2018 20 232 16 1872 0.56 [0.38, 0.72] 0.89[0.88, 0.90] — n
Garabiles 2020 12 7 16 65 0.43[0.24, 0.63] 0.90 [0.81, 0.96] — —.
Grech 2019 1 1 6 77 0.14[0.00, 0.58] 0.99[0.93,1.00] — g a
Hitchon 2020 7 20 4 118 0.64[0.31, 0.89] 0.86 [0.79, 0.91] [ — -
Ivanovs 2018 34 115 55 1263 0.38[0.28, 0.49] 0.92[0.90, 0.93] S n
Kroenke 2007 65 157 8 735 0.89 [0.80, 0.95] 0.82[0.80, 0.85] —. -
Kujanpaa 2014 4 7 2 137 0.67 [0.22, 0.96] 0.95[0.90, 0.98] e — -
Lickova 2021 46 13 12 167 0.79[0.67, 0.89] 0.93[0.88, 0.96] — = -
Maric 2022 11 26 12 1154 0.48[0.27, 0.69] 0.98[0.97, 0.99] S — n
Marrie 2018 6 40 5 200 0.55[0.23, 0.83] 0.83[0.78, 0.88] e — -
Michaelis 2022 7 6 2 65 0.78 [0.40, 0.97] 0.92[0.83, 0.97] - = —=
Micoulaud-Franchi 2016 38 16 11 80 0.78 [0.63, 0.88] 0.83[0.74, 0.90] — ——
Micoulaud-Franchi 2022 31 39 7 72 0.82 [0.66, 0.92] 0.65 [0.55, 0.74] — —.—
Pranckeviciene 2022 33 185 21 321 0.61[0.47, 0.74] 0.63 [0.59, 0.68] T — -

Scott 2019 9 16 6 75 0.60 [0.32, 0.84] 0.82[0.73, 0.90] [ — —-
Seo 2014 39 12 12 180 0.76 [0.63, 0.87] 0.94[0.89, 0.97] S -
Seo 2015 19 14 13 100 0.59 [0.41, 0.76] 0.88[0.80, 0.93] — . -
Seo 2017 29 17 5 109 0.85 [0.69, 0.95] 0.87[0.79, 0.92] — -
Shih 2022 11 14 6 76 0.65 [0.38, 0.86] 0.84[0.75, 0.91] PR — ——
Sidik 2012 7 1 11 126 0.39[0.17, 0.64] 0.99 [0.96, 1.00] R — a
Tong 2016 30 2 20 161 0.60 [0.45, 0.74] 0.99 [0.96, 1.00] T ™
Veisy 2021 76 7 10 93 0.88 [0.80, 0.94] 0.93[0.86, 0.97] —- -
wild 2014 7 8 20 403 0.26 [0.11, 0.46] 0.98 [0.96, 0.99] — "
Zeng 2013 59 171 34 1729 0.63[0.53, 0.73] 0.91 [0.90, 0.92] - ™
Zhong 2015 6 157 8 775 0.43[0.18, 0.71] 0.83[0.81, 0.86] [ — -
Zinchuk 2021 58 19 6 150 0.91[0.81, 0.96] 0.89[0.83, 0.93] — -

Test2. GAD-7-AAD

Study TP FP FN TN Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% CI) Specificity (95% CI)

Ahn 2019 123 115 95 824 0.56 [0.50, 0.63] 0.88[0.85, 0.90] - ™
Baker 2018 10 19 14 177 0.42[0.22, 0.63] 0.90 [0.85, 0.94] S — -
Bernstein 2018 22 14 21 182 0.51[0.35, 0.67] 0.93[0.88, 0.96] — -
Clover 2020 9 5 28 88 0.24[0.12, 0.41] 0.95[0.88, 0.98] S — —
Conway 2016 2 3 6 38 0.25[0.03, 0.65] 0.93 [0.80, 0.98] e — — .
Delgadillo 2012 49 3 18 33 0.73[0.61, 0.83] 0.92[0.78, 0.98] R —
Esser 2018 82 170 166 1722 0.33[0.27, 0.39] 0.91[0.90, 0.92] - n
Fischer 2014 11 15 16 152 0.41[0.22,0.61] 0.91[0.86, 0.95] - = -
Hitchon 2020 12 15 16 106 0.43[0.24, 0.63] 0.88[0.80, 0.93] — -
Homans 2012 16 30 6 118 0.73 [0.50, 0.89] 0.80[0.72, 0.86] - = -
Ivanovs 2018 58 91 173 1145 0.25[0.20, 0.31] 0.93[0.91, 0.94] - n
Kroenke 2007 127 95 61 682 0.68 [0.60, 0.74] 0.88 [0.85, 0.90] - -
Li 2014 64 18 10 109 0.86 [0.77, 0.93] 0.86[0.79, 0.91] —. -
Makulowich 2018 4 2 12 32 0.25[0.07, 0.52] 0.94 [0.80, 0.99] - = — =
Maric 2022 13 25 20 1145 0.39 [0.23, 0.58] 0.98[0.97, 0.99] [ — n
Marrie 2018 16 30 26 179 0.38 [0.24, 0.54] 0.86 [0.80, 0.90] R — -
Michaelis 2022 10 3 12 55 0.45 [0.24, 0.68] 0.95 [0.86, 0.99] P — —=
Osorio 2015 62 31 116 191 0.35[0.28, 0.42] 0.86 [0.81, 0.90] —-— -
Qu 2016 49 56 24 419 0.67 [0.55, 0.78] 0.88[0.85, 0.91] R -
Scott 2019 18 7 15 66 0.55[0.36, 0.72] 0.90 [0.81, 0.96] [ — .
Simning 2012 14 0 25 151 0.36 [0.21, 0.53] 1.00 [0.98, 1.00] — 1
Zinchuk 2021 65 12 32 124 0.67 [0.57, 0.76] 0.91[0.85, 0.95] — - -

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 160
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Coch rane Trusted evidence.
= . Informed decisions.
1 Libra ry Better health. Cochrane Database of Systematic Reviews

Test 3. GAD-2 - GAD

Study TP FP FN TN Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% CI) Specificity (95% CI)
Ahn 2019 68 132 22 935 0.76 [0.65, 0.84] 0.88[0.86, 0.90] — - -
Belus 2021 8 25 59 410 0.12 [0.05, 0.22] 0.94 [0.92, 0.96] - ™
Bernstein 2018 10 40 4 188 0.71[0.42, 0.92] 0.82[0.77,0.87] [ — -
Bisby 2022 11 4 1 36 0.50 [0.28, 0.72] 0.90 [0.76, 0.97] - — =
Chibanda 2016 88 44 18 114 0.83[0.74, 0.90] 0.72[0.64, 0.79] . .
Christodoulaki 2022 41 9% 12 435 0.77 [0.64, 0.88] 0.82[0.78, 0.85] R -
Conway 2016 2 4 2 40 0.50 [0.07, 0.93] 0.91[0.78, 0.97] - —
Delgadillo 2012 23 24 8 48 0.74[0.55, 0.88] 0.67 [0.55, 0.77] R — R

Esser 2018 22 320 12 1576 0.65 [0.46, 0.80] 0.83[0.81, 0.85] P — ™
Hitchon 2020 8 23 3 116 0.73[0.39, 0.94] 0.83[0.76, 0.89] [ — -
Ivanovs 2018 51 209 38 1169 0.57 [0.46, 0.68] 0.851[0.83, 0.87] — - ™
Kroenke 2007 64 155 9 737 0.88[0.78, 0.94] 0.83[0.80, 0.85] — . -
Kujanpdi 2014 5 14 1 130 0.83[0.36, 1.00] 0.90 [0.84, 0.95] —— -
Maric 2022 12 54 11 1126 0.52[0.31, 0.73] 0.95[0.94, 0.97] [ — n
Marrie 2018 7 47 4 194 0.64[0.31, 0.89] 0.80[0.75, 0.85] [ — -
Michaelis 2022 8 11 1 60 0.89 [0.52, 1.00] 0.85[0.74, 0.92] R — —
Micoulaud-Franchi 2016 40 26 9 70 0.82[0.68, 0.91] 0.730.63, 0.81] — = — .
Nath 2018 17 45 7 459 0.71 [0.49, 0.87] 0.91[0.88, 0.93] R — -
Pranckeviciene 2022 40 203 14 303 0.74[0.60, 0.85] 0.60 [0.55, 0.64] J— -

Scott 2019 8 17 7 74 0.53[0.27, 0.79] 0.81[0.72, 0.89] - = -
Seo 2015 17 12 15 102 0.53[0.35, 0.71] 0.89[0.82, 0.94] T — -
Seo 2017 26 21 8 105 0.76 [0.59, 0.89] 0.83[0.76, 0.89] — —-
Veisy 2021 66 12 17 91 0.80 [0.69, 0.88] 0.88[0.81, 0.94] — . -
Wwild 2014 12 16 15 395 0.44[0.25, 0.65] 0.96 [0.94, 0.98] PR — a

Test 4. GAD-2-AAD

Study TP FP FN N Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% CI) Specificity (95% CI)
Ahmadi 2019 75 36 3 165 0.96 [0.89, 0.99] 0.82[0.76, 0.87] = .
Ahn 2019 108 92 110 847 0.50 [0.43, 0.56] 0.90 [0.88, 0.92] - »
Bernstein 2018 27 23 16 176 0.63[0.47, 0.77] 0.88[0.83, 0.93] S -
Christodoulaki 2022 95 41 81 367 0.54 [0.46, 0.62] 0.90 [0.87, 0.93] S =
Clover 2020 8 6 28 86 0.22[0.10, 0.39] 0.93 [0.86, 0.98] e -
Conway 2016 3 3 5 38 0.38[0.09, 0.76] 0.93 [0.80, 0.98] - e .
Delgadillo 2012 45 3 22 33 0.67 [0.55, 0.78] 0.92[0.78, 0.98] . .
Esser 2018 104 239 128 1460 0.45[0.38, 0.51] 0.86 [0.84, 0.88] - -
Fischer 2014 15 16 12 151 0.56 [0.35, 0.75] 0.90 [0.85, 0.94] s -
Hitchon 2020 14 17 15 104 0.48[0.29, 0.67] 0.86 [0.78, 0.92] P .
Ivanovs 2018 92 168 139 1068 0.40 [0.33, 0.46] 0.86 [0.84, 0.88] - -
Kroenke 2007 122 96 66 681 0.65[0.58, 0.72] 0.88 [0.85, 0.90] . =
Maric 2022 16 50 17 1120 0.48 [0.31, 0.66] 0.96 [0.94, 0.97] . »
Marrie 2018 20 34 23 175 0.47[0.31, 0.62] 0.84[0.78, 0.88] e -
Michaelis 2022 13 6 9 52 0.59 [0.36, 0.79] 0.90 [0.79, 0.96] [ .
Nath 2018 20 44 56 397 0.26 [0.17, 0.38] 0.90 [0.87, 0.93] P =
Scott 2019 18 14 15 59 0.55[0.36, 0.72] 0.81[0.70, 0.89] = .
Simning 2012 20 7 19 144 0.51[0.35, 0.68] 0.95[0.91, 0.98] N -
Van Heyningen 2018 56 75 32 213 0.64[0.53, 0.74] 0.74[0.68,0.79] ‘ e | | ‘ ‘ ‘ ‘ ‘
0 02 04 06 08 10 02 04 06 08 1
Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 161
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ADDITIONAL TABLES

Table 1. Assessment of risk of bias and applicability - QUADAS-2 and QUADAS-C assessments of included studies

Study ID GAD-7 GAD-2 Risk of bias Applicability con- Risk of bias
cerns
(QUADAS-2) (QUADAS-C)
(QUADAS-2)
AAD GAD AAD GAD P | FT ORoB P | R P | FT

Ahmadi 2019 v ? # ? H ? v v

Ahn 2019 v v v v ? # ? H ? v v # # #
Baker 2018 v v v # v H # v v

Belus 2021 v v v v v L ? v v v v v
Bernstein 2018 v v v v ? v v L ? v v # v v
Bisby 2022 v v # # # H # v v # # #
Budikayanti 2019 v v v v L ? v v

Chibanda 2016 v v ? ? v H v v v # # v
Christodoulaki 2022 v v ? # ? H ? v v

Clover 2020 v V4 v # v # H ? v v # V4 #
Conway 2016 v v v v ? v # H ? v v # v #
Delgadillo 2012 v v v v # # v H ? v v # # v
Esser 2018 v v v v # # # H ? v v # # #
Fischer 2014 v v ? v v H ? v v # v v
Garabiles 2020 v ? # v H ? v v

Grech 2019 v # ? v H # v v

Hitchon 2020 v v v v ? v v L ? v v # v v
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Table 1. Assessment of risk of bias and applicability - QUADAS-2 and QUADAS-C assessments of included studies (continued)

Homans 2012 v ? # v v H ? v v
Ivanovs 2018 v v v v v L # v v
Kroenke 2007 v ? v v v L ? v v
Kujanpaa 2014 ? # ? ? H # v v
Li2014 v ? ? ? ? H ? v v
Lickova 2021 ? # ? v H ? v v
Makulowich 2018 v ? ? ? ? H ? v v
Maric 2022 v v # # v H # v v
Marrie 2018 v ? v v v L ? v v
Michaelis 2022 v v # # v H # v v
Micoulaud-Franchi 2016 ? # v v H ? v v
Micoulaud-Franchi 2022 ? # v ? H ? v v
Mughal 2021* ? # v v H ? v v
Nath 2018 v # v v H ? v v
Osorio 2015 v ? # v v H ? v v
Pranckeviciene 2022 ? v v # H ? v v
Qu 2016 v ? ? ? ? H v v v
Scott 2019 v v v v v L ? v v
Seo 2014 v # ? v H ? v v
Seo 2015 v # ? ? H v v v
Se0 2017 ? # ? ? H ? v v
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Table 1. Assessment of risk of bias and applicability - QUADAS-2 and QUADAS-C assessments of included studies (continued)

Shih 2022 v ? ? v v v
Sidik 2012 v v v v v v
Simning 2012 v v # # ? v v
Tong 2016 v ? ? ? v v
Van Heyningen 2018 v ? # v v v
Veisy 2021 v v # # ? v v
Wild 2014 v v v v v v v
Zeng 2013 v ? # ? v v
Zhong 2015 v v v v v v
Zinchuk 2021 v v ? # v v v

AAD: any anxiety disorder, GAD: generalised anxiety disorder
v Yes/low risk, #: No/ high risk, 2: Unclear

*extracted but not included in the primary analysis because cut-offs reported were beyond the defined core range.

P: patient selection domain

I: index test domain (since GAD-7 and GAD-2 had identical assessments, only one column is shown)

R: reference standard domain
FT: flow and timing domain

ORoB: Overall risk of bias ('low' if at least three domains were scored 'low' and none were 'high') (L = low, H = high)
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Table 2. Summary characteristics of the overall study sample

Study characteristics No. of studies %
Target conditions, index tests (48 studies)

Target condition GAD, index test GAD-7 (n = 15,672) 36 75
Target condition AAD, index test GAD-7 (n = 10,245) 22 46
Target condition GAD, index test GAD-2 (n = 11,428) 24 50
Target condition AAD, index test GAD-2 (n = 9973) 19 40
Studies implementing GAD-7 and GAD-2

Studies which used GAD-7 44 92
Studies which used GAD-2 29 60
GAD-7 and GAD-2 25 52
Target condition

Any anxiety disorder 26 54
Generalised anxiety disorder 38 79
GAD and any anxiety disorder 16 33
Continent

Europe 16 33
Asia 15 31
North America 7 15
Australia 5 10
Africa 3 6
South America 2 4
Ethnicity

White 12 25
Asian 9 19
Other 7 15
No information 20 42
Clinical pathway/Setting

Clinical - across conditions 9 19

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review)

Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Table 2. Summary characteristics of the overall study sample (continued)

Clinical - specific conditions 32 67
Non-clinical 7 15
Reference standard

MINI 28 58
Semi-structured (SCID) 13 27
Structured (CIDI, CIS-R, DIPS) 7 15
Sampling method

Random 35 73
Non-random 8 17
No information 5 10
Language of the index test and reference standard

English 13 27
Other 35 73
Reference standard administered by

Professionals 41 85
Trained interviewers 4 8
No information 3 6
Diagnostic criteria

DSM-IV 17 35
DSM-IV+ICD-10 9 19
DSM-IV-TR 7 15
DSM-V 6 13
ICD-10 4 8
No information 5 10
Numerical variables Median Min-Max
Prevalence, AAD (%) 19.0 3-65
Prevalence, GAD (%) 10.5 1-45
No. analysed 217 48-2142

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review)

Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Table 2. Summary characteristics of the overall study sample (continued)

Age (years) 41 23-67

Female proportion (%) 60.8 0.8-100

AAD: any anxiety disorder; CIDI: Composite International Diagnostic Interview; CIS-R: Clinical Interview Schedule-Revised; DIPS: [German]
'Diagnostisches Interview bei psychischen Storungen'; DSM: Diagnostic and Statistical Manual of Mental Disorders; GAD: generalised
anxiety disorder; ICD: International Statistical Classification of Diseases and Related Health Conditions; MINI: Mini-International
Neuropsychiatric Interview; SCID: Structured Clinical Interview for DSM

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 167
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Table 3. Characteristics of included studies

Study ID year Study population Reference stan- Targetcon-  Sample size Cut-offs (2)  Cut-offs (=) Low risk of
dard dition (% included bias?
(country of (mean age [ % female) prevalence) n n in primary included in sec-
conduct) (diagnostic crite- analysis ondary analysis
ria) included analysed

Setting: Non-clinical
Ahn 2019 Mixed healthy persons GAD-7 & GAD-2/ GAD: 8%; 1228 1157 GAD-7: 10 GAD-T7 for GAD: 7, No
(South Korea) and hospital patients MINI (DSM-1V) AAD: 19% (for GAD) & GAD-T7 for AAD: 5;

(37/67) 8 (for AAD);  GAD-2 for GAD: 3;

GAD-2: 3 GAD-2 for AAD:3

Christodoulaki Random sample of the GAD-2 / MINI (DSM-  GAD: 9%j; 591 584 GAD-2: 3 GAD-2 for GAD: 6; No
2022 (Greece) general population (53 V) AAD 30% GAD-2 for AAD: 6

(57)
Garabiles 2020 Female migrant domes- GAD-7 / MINI (DSM-  GAD: 28% 100 100 GAD-7:10 GAD-7: 8 No
(Philippines) tic workers (41 /100) V)
Maric 2022 (Ser-  Random sample of the GAD-7 & GAD-2 / GAD: 2%; 1203 1203 GAD-T: 10; GAD-7 for GAD: 17, No
bia) general population (44/  MINI (DSM-V) AAD: 3% GAD-2: 3 GAD-7 for AAD: 18;

51) GAD-2 for GAD: 5;

GAD-2 for AAD: 4

Pranckeviciene  Students (23/82) GAD-7 & GAD-2/ GAD: 10% 560 560 GAD-7: 10; GAD-7 for GAD: 21, No
2022 (Lithua- CIS-R (ICD-10) GAD-2: 3 GAD-2 for GAD: 6
nia)
Simning 2012 Socioeconomically dis- GAD-7 & GAD-2/ AAD: 2% 190 190 GAD-7: 10 GAD-T7 for AAD: 17; No
(USA) advantaged older adults ~ SCID (DSM-IV-TR) GAD-2 for AAD: 6

(66 /58)
Wild 2014 (Ger- Elderly living at home GAD-7 & GAD-2/ GAD: 6% 509 438 GAD-7:10; GAD-7 for GAD: 17, No
many) (60 /55) SCID (DSM-IV) GAD-2: 3 GAD-2 for GAD: 6
Setting: Clinical - across conditions
Belus 2021 Unselected primary care  GAD-7 & GAD-2 / GAD: 13% 534 502 GAD-T7: 10; GAD-7: 17; GAD-2 for Yes
(Mozambique) patients (28 / 74) MINI (DSM-IV) GAD-2:3 GAD: 6
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Table 3. Characteristics of included studies (continued)

50

q
o

Kiea
aueayd

Chibanda 2016 Unselected primary pa- GAD-7 & GAD-2 / GAD: 40% 264 264 GAD-T: 10; GAD-T: 21; GAD-2 for No
(Zimbabwe) tients - high HIV preva- SCID (DSM-IV) GAD-2: 3 GAD: 6

lence (38/79)
Homans 2012 Long term sick-listed GAD-7 / MINI (DSM-  AAD: 13% 170 170 GAD-7:10 GAD-T for AAD: 4 No
(Netherlands) workers (45 / 50) V)
Ivanovs 2018 Unselected primary care  GAD-7 & GAD-2 / GAD: 6%; 1602 1485 GAD-T7: 10; GAD-7 for GAD: 13; Yes
(Latvia) patients (56% =55 / 31) MINI (DSM-IV) AAD: 16% GAD-2:3 GAD-7 for AAD: 13;

GAD-2 for GAD: 6;
GAD-2 for AAD: 6

Kroenke 2007 Unselected primary care  GAD-7 & GAD-2 / GAD: 8%; 965 965 GAD-T: 10; GAD-T7 for GAD: 21; Yes
(USA) patients (47 / 69) SCID (DSM-1V) AAD: 19% GAD-2: 3 GAD-T for AAD: 21;

GAD-2 for GAD: 6;

GAD-2 for AAD: 6

‘yyeay 1919
*SUOISII3P pawioju]
*33UaPIAS parshaL

Kujanpaa 2014 High utilisers in four GAD-7 & GAD-2/ GAD: 4% 150 150 GAD-7:10; GAD-7 for GAD: 6; No
(Finland) community clinics (63 / MINI (DSM-IV) GAD-2: 3 GAD-2 for GAD: 3

69)
Makulowich Under-insured or unin- GAD-7 / MINI (DSM-  AAD: 32% 50 50 GAD-7:9 GAD-7 for AAD: 10 No
2018 (USA) sured persons (50 / 70) V)
Sidik 2012 Female primary care pa-  GAD-7/CIDI (DSM-  GAD: 12% 895 146 GAD-7:8 GAD-7 for GAD: 1 No
(Malaysia) tients (31/100) IV and ICD-10)
Zeng 2013 (Chi-  Outpatients from anin- GAD-7 /MINI (noin-  GAD: 5% 2011 1993 GAD-7: 10 GAD-7 for GAD: 6 No
na) ternal medicine depart-  formation)

ment of traditional Chi-
nese medicine (37 / 69)

Setting: Clinical - specific conditions

Ahmadi 2019 People with coronary GAD-2 /SCID (DSM-  AAD: 28% 279 279 GAD-2:3 GAD-2 for AAD: 2 No
(Iran) heart disease (60 / 46) V)
Baker 2018 People with stable COPD  GAD-7 /MINI (DSM-  AAD: 11% 223 220 GAD-7: 10 GAD-7:19 No
(USA) (65 (median age) / 46) V)
Bernstein 2018 People with inflamma- GAD-7 & GAD-2/ GAD: 6%; 247 242 GAD-T7: 10; GAD-7 for GAD: 21, Yes
(Canada) tory bowel disease (48 / SCID (DSM-IV-TR) AAD: 18% GAD-2: 3 GAD-7 for AAD: 21;

63)
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Table 3. Characteristics of included studies (continued)

GAD-2 for GAD: 6;
GAD-2 for AAD: 6

Bisby 2022 People with chronic pain  GAD-7 & GAD-2 / GAD: 35% 63 62 GAD-T: 10; GAD-T7: 9; GAD-2 for No
(Australia) (49 / 85) MINI (DSM-IV) GAD-2: 3 GAD: 3
Budikayanti People with epilepsy GAD-7 / MINI GAD: 16% 146 146 GAD-T: 10 GAD-7:18 Yes
2019 (Indone- (36/46) (ICD-10)
sia)
Clover 2020 Adult outpatients with GAD-7 & GAD-2/ GAD: 9%; 322 153 GAD-7:10 GAD-T for GAD: 8; No
(Australia) cancer (59 /66) SCID (DSM-IV-TR) AAD: 28% GAD-7 for AAD: 16;
GAD-2 for AAD: 6
Conway 2016 Heart transplant recip- GAD-7 & GAD-2 / GAD: 8%; 80 48 GAD-T7: 10; GAD-7 for GAD: 13; No
(Australia) ients - long-term sur- MINI (DSM-IV and AAD: 16% GAD-2:3 GAD-7 for AAD: 13;
vivors (63 /24) ICD-10)) GAD-2 for GAD: 6;
GAD-2 for AAD: 6
Delgadillo2012  Outpatients applying GAD-7 & GAD-2/ GAD: 30%); 103 103 GAD-T7: 10; GAD-T7 for GAD: 4; No
(UK) to a community drugs CIS-R (ICD-10) AAD: 65% GAD-2:3 GAD-7 for AAD: 4;
treatment service (35 / GAD-2 for GAD: 4;
23) GAD-2 for AAD: 4
Esser2018 (Ger-  People with cancer (58/  GAD-7 & GAD-2/ GAD: 2%; 4020 2142 GAD-7:10; GAD-7 for GAD: 21; No
many) 52) CIDI (DSM-IV and AAD: 12% (GAD-T7), GAD-2: 3 GAD-T for AAD: 21;
ICD 10) 1931 GAD-2 for GAD: 6;
(GAD-2) GAD-2 for AAD: 6
Fischer 2014 People with heart failure  GAD-7 & GAD-2 / AAD: 14% 194 194 GAD-7:10; GAD-T7 for AAD: 21; No
(Germany) (66 /21) SCID (DSM-IV) GAD-2: 3 GAD-2 for AAD:6
Grech 2019 People recently hos- GAD-7 /MINI (noin-  GAD: 8% 85 85 GAD-7: 10 GAD-7:18 No
(Australia) pitalised for coronary formation)
heart disease (63 /31)
Hitchon 2020 People with rheumatoid  GAD-7 & GAD-2 / GAD: 7%; 154 150 GAD-7: 10; GAD-7 for GAD: 19; Yes
(Canada) arthritis (60 / 85) SCID (DSM-IV) AAD: 19% GAD-2: 3 GAD-7 for AAD: 19;
GAD-2 for GAD: 6;
GAD-2 for AAD: 6
Li 2014 (China) Cardiovascular outpa- GAD-7/CIDI (noin-  AAD:37% Noinforma- 201 GAD-7: 10 GAD-7 for AAD: 1 No
tients (-/-) formation) tion
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Table 3. Characteristics of included studies (continued)

Lickova 2021 People with cancer (67/  GAD-7 /MINI (DSM-  GAD: 24% 238 238 GAD-7:9 GAD-T7 for GAD: 1 No
(Czech Repub- 40) V)
lic)
Marrie 2018 People with multiple GAD-7 & GAD-2/ GAD: 4%; 255 253 GAD-T7: 10; GAD-T for GAD: 21, Yes
(Canada) sclerosis (51 /81) SCID (DSM-IV-TR) AAD: 17% GAD-2: 3 GAD-7 for AAD: 21;
GAD-2 for GAD: 6;
GAD-2 for AAD: 6
Michaelis 2022 People with epilepsy GAD-7 & GAD-2 / GAD: 11; 80 80 GAD-T7: 10; GAD-7 for GAD: 18; No
(Germany) (39/60) Mini-DIPS (ICD-10)  AAD: 28% GAD-2:3 GAD-7 for AAD: 18;
GAD-2 for GAD: 6;
GAD-2 for AAD: 6
Mi- People with epilepsy GAD-7 & GAD-2/ GAD: 34% 145 145 GAD-7: 10; GAD-T7 for GAD: 21, No
coulaud-Franchi  (39/63) MINI (DSM-IV-TR) GAD-2:3 GAD-2 for GAD: 6
2016 (France)
Mi- People with epilepsy GAD-7 / MINI (DSM-  GAD: 26% 149 149 GAD-7:8 GAD-T for GAD: 1 No
coulaud-Franchi  (39/57) IV-TR)
2022 (France)
Mughal 2021 People enroledinanur-  GAD-7/MINI (DSM-  GAD: 4% 420 400 Cut-offsout-  GAD-T7 for GAD: 3 No
(Vietnam) ban methadone main- V) side core
tenance therapy clinic range
(41/80)
Nath 2018 (UK) Pregnant women (33 / GAD-2 /SCID (DSM-  GAD: 5%; 545 528 GAD-2:3 GAD-2 for GAD: 2; No
100) V) AAD: 15% GAD-2 for AAD: 2
Osorio 2015 Outpatients with cancer ~ GAD-7/SCID (DSM-  AAD: 45% 434 400 GAD-7:9 GAD-7 for AAD: 5 No
(Brazil) (-/62) V)
Qu 2016 (China)  People with leukaemia GAD-7 / MINI (DSM-  AAD: 13% 585 548 GAD-7: 10 GAD-7 for AAD: 1 No
(-/41) IV and ICD-10))
Scott 2019 (Aus-  People with epilepsy GAD-7 & GAD-2/ GAD: 14%; 106 106 GAD-7:10; GAD-7 for GAD: 19; Yes
tralia) (40 / 58) MINI (DSM-V) AAD: 31% GAD-2: 3 GAD-T for AAD: 19;
GAD-2 for GAD: 6;
GAD-2 for AAD: 6
Se0 2014 People with epilepsy GAD-7 / MINI (DSM-  GAD: 21% 243 243 GAD-7:9 GAD-7 for GAD: 5 No

(South Korea)

(40 / 40)

IV and ICD-10)
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Table 3. Characteristics of included studies (continued)

Seo 2015 People with migraine GAD-7 & GAD-2/ GAD: 22% 146 146 GAD-7:8; GAD-7 for GAD: 5; No
(South Korea) (41/89) MINI (no informa- GAD-2: GAD-2 for GAD: 3
tion)

Seo 2017 People with ten- GAD-7 & GAD-2/ GAD: 21% Noinforma- 160 GAD-7: 8; GAD-T for GAD: 1; No
(South Korea) sion-type headache (- / MINI (no informa- tion GAD-2:2 GAD-2 for GAD: 1

-) tion)
Shih 2022 (Tai- People with epilepsy GAD-7 / MINI (DSM- GAD: 16% 107 107 GAD-7:10 GAD-7 for GAD: 19 No
wan) (33/56) IV-TR)
Tong 2016 (Chi-  People with epilepsy GAD-7 / MINI (DSM-  GAD: 23% Noinforma- 213 GAD-7:9 GAD-T7 for GAD: 4 No
na) (30/49) IV and ICD-10) tion
Van Heyningen Pregnant women (27 / GAD-2 / MINI (DSM-  AAD: 23% 376 376 GAD-2:2 GAD-2 for AAD: 1 No
2018 (South 100) IV and ICD-10)
Africa)
Veisy 2021 People with migraine GAD-7 & GAD-2/ GAD: 45% 188 186 GAD-7:10; GAD-7 for GAD: 1; No
(Iran) (73/70) SCID (DSM-V) GAD-2: 3 GAD-2 for GAD: 3
Zhong 2015 (Pe-  Pregnant women (28 / GAD-7/CIDI (DSM-  GAD: 1% 2978 946 GAD-7: 10 GAD-7 for GAD: 21 No
ru) 100) IV and ICD-10)
Zinchuk 2021 People with epilepsy GAD-7/ MINI (DSM-  GAD: 27%; 233 233 GAD-7: 10 GAD-T7 for GAD: 21, No
(Russia) (41/65) IV and ICD-10) AAD: 42% GAD-7 for AAD: 21
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AAD: any anxiety disorder; CIDI: Composite International Diagnostic Interview; CIS-R: Clinical Interview Schedule-Revised; DIPS: [German] 'Diagnostisches Interview bei
psychischen Stérungen'; DSM: Diagnostic and Statistical Manual of Mental Disorders; GAD: generalised anxiety disorder; GAD-7/2: 7-item/2-item Generalized Anxiety Disorder
scales; ICD: International Statistical Classification of Diseases and Related Health Conditions; MINI: Mini-International Neuropsychiatric Interview; SCID: Structured Clinical
Interview for DSM
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Table 4. GAD-7 for generalised anxiety disorder - heterogeneity and comparisons between covariates

Study question: GAD-7-GAD (Core range cut-offs 8-10,

n =35)

Summary sensitivity (95% CI): 0.64 (0.56 to 0.72)

Summary specificity (95% Cl): 0.91 (0.87 to 0.93)

Heterogeneity measures:

Variance of logit sensitivity (Tau2): 0.902

Variance of logit specificity (Tau2): 0.942

Area of the 95% prediction region: 0.295

Covariate

Covariate categories

Sensitivity (95% Cl)

Specificity (95% Cl)

Setting

Clinical - across conditions (n=7)

0.57 (0.39 t0 0.73)

0.93 (0.86 t0 0.97)

Clinical - specific conditions (n =

23)

0.70 (0.60 to 0.78)

0.89 (0.85 t0 0.93)

Non-clinical (n=5)

0.50 (0.30 to 0.70)

0.93 (0.84 t0 0.97)

P=0.16

P=0.47

Tau?=0.785

Tau?=0.897

Reference standard

MINI (n = 21)

0.64 (0.53 to 0.74)

0.92 (0.89 to 0.95)

Semi-structured (SCID) (n=8)

0.70 (0.53 to 0.83)

0.88 (0.80 to 0.94)

Structured (CIDI, CIS-R, DIPS) (n=

0.57 (0.37 t0 0.75)

0.85 (0.73 t0 0.93)

6)
P=0.62 P=0.20
Tau?=0.869 Tau?=0.820
Risk of bias Unclear/High (n =27) 0.66 (0.57 to 0.74) 0.91 (0.87 to 0.94)
Low (n=8) 0.57 (0.40 to 0.75) 0.91 (0.83 t0 0.95)
P=0.37 P=0.98
Tau?=0.867 Tau?=0.944
GAD prevalence* P=0.003 P=0.27

*Prevalence was assessed as a continuous variable.

AAD: any anxiety disorder; Cl: confidence interval; CIDI: Composite International Diagnostic Interview; CIS-R: Clinical Interview Schedule-
Revised; DIPS: [German] 'Diagnostisches Interview bei psychischen Stérungen'; GAD: generalised anxiety disorder; GAD-7/2: 7-item/2-
item Generalized Anxiety Disorder scale; MINI: Mini-International Neuropsychiatric Interview; SCID: Structured Clinical Interview for DSM
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Table 5. GAD-7 for generalised anxiety disorder - summary estimates for each cut-off based on bivariate and multiple threshold models

Bivariate model

Multiple thresholds model

Cut-off () n studies n partici- Sensitivity (95% CI)  Specificity (95% Cl)  Youden in- Sensitivity (95% ClI)  Specificity (95% CI)  Youden in-
pants dex dex
1 19 7806 0.99 (0.96 to 1.00) 0.21(0.13t0 0.3) 0.20 0.96 (0.94 to 0.98) 0.32(0.26 t0 0.4) 0.29
2 20 9009 0.98 (0.94 to 0.99) 0.36 (0.26 to 0.47) 0.34 0.95 (0.92 t0 0.97) 0.40 (0.33 t0 0.48) 0.35
3 22 10,629 0.96 (0.92 t0 0.98) 0.49 (0.39 to 0.59) 0.45 0.93 (0.9 t0 0.96) 0.48 (0.41 0 0.56) 0.42
4 23 10,475 0.95 (0.89 to 0.98) 0.56 (0.48 t0 0.64) 0.51 0.91 (0.87 to 0.94) 0.57 (0.49 to 0.64) 0.48
5 28 14,080 0.93 (0.87 to 0.96) 0.65 (0.58 t0 0.72) 0.58 0.88(0.83t00.92) 0.65(0.57 t0 0.71) 0.53
6 28 14,140 0.89 (0.82 t0 0.94) 0.73(0.66 t0 0.78) 0.62 0.85 (0.78 to 0.89) 0.72 (0.65 to0 0.78) 0.56
7 28 14,195 0.84 (0.77 to 0.90) 0.78 (0.72 t0 0.83) 0.62 0.80 (0.73 t0 0.86) 0.78 (0.72 t0 0.83) 0.58
8 32 14,698 0.75(0.67 t0 0.82) 0.85 (0.8 t0 0.89) 0.60 0.75(0.67 to 0.82) 0.83(0.78 t0 0.87) 0.58
9 29 14,335 0.70 (0.61 to 0.77) 0.88 (0.84 t0 0.91) 0.57 0.69 (0.60 to 0.76) 0.87(0.83t0 0.91) 0.56
10 28 13,980 0.62 (0.52t0 0.71) 0.90 (0.86 t0 0.93) 0.52 0.62 (0.52 to 0.70) 0.91 (0.87 to 0.93) 0.52
11 24 11,548 0.52 (0.41t0 0.62) 0.92 (0.89 to 0.94) 0.44 0.54 (0.44 to 0.64) 0.93(0.91t0 0.95) 0.47
12 19 9588 0.48 (0.37 t0 0.58) 0.93 (0.90 to 0.96) 0.41 0.46 (0.37 to 0.56) 0.95 (0.93 to 0.96) 0.41
13 21 10,243 0.35(0.25 to 0.46) 0.95 (0.92 t0 0.97) 0.29 0.39(0.30 to 0.49) 0.96 (0.95 to 0.97) 0.35
14 20 9727 0.33(0.25t0 0.42) 0.96 (0.94 t0 0.97) 0.29 0.32(0.24 to 0.41) 0.97 (0.96 to 0.98) 0.29
15 19 10,075 0.25(0.17 to 0.35) 0.97 (0.96 t0 0.98) 0.22 0.25(0.18 to 0.34) 0.98 (0.97 to 0.99) 0.24
16 17 8481 0.21(0.14 t0 0.31) 0.98 (0.96 to 0.99) 0.19 0.2 (0.14 t0 0.28) 0.99 (0.98 to 0.99) 0.19
17 15 7807 0.23(0.17 t0 0.31) 0.99 (0.97 to 0.99) 0.22 0.16 (0.11t0 0.22) 0.99 (0.98 to 0.99) 0.15
18 15 7894 0.13(0.07 to 0.21) 0.99 (0.98 t0 0.99) 0.11 0.12(0.08 t0 0.17) 0.99 (0.99 to 1.00) 0.11
19 15 6737 0.09 (0.05 to 0.16) 0.99 (0.98 to 0.99) 0.08 0.09 (0.06 to 0.14) 0.99 (0.99 to 1.00) 0.09

0

q!
(o]

Kaea
aueayd

‘yyeay 19199
*SUOISII3P pawioju]
2JUapING pajshay

SM3IADY J13BWSISAS JO dseqeleq auelyd0)



"P17 ‘suos 73 AS)IM uyor Aq paysiignd ‘uoiieloqe)jod auelyd0) ay L 520z ® ySuAdod

(ma1nay) synpe ul saapJaosip A3aixue Sui}d39p 10} sd)eds (Z-ayD) Widl-Z pue (L-qy9) wall-L 19paosig AvIxuy pazijesauan

SLT

Table 5. GAD-7 for generalised anxiety disorder - summary estimates for each cut-off based on bivariate and multiple threshold models (continued)
20 11 5997 0.08 (0.04 to 0.13) 0.99 (0.99 to 1.00) 0.07 0.07 (0.04t0 0.1) 1.00 (0.99 to 1.00) 0.06

21 14 6630 0.01 (0.00 to 0.06) 1.00 (0.99 to 1.00) 0.01 0.05 (0.03 to 0.08) 1.00 (1.00 to 1.00) 0.05

Cl: confidence interval. Bold numbers indicate the cut-off with the highest Youden index.
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Table 6. GAD-7 for any anxiety disorder - heterogeneity and comparisons between covariates

Cochrane Database of Systematic Reviews

Study question: GAD-7-AAD (Core range cut-offs 8-10, Heterogeneity measures:
n=22)

Variance of logit sensitivity (Tau2): 0.54
Summary sensitivity (95% CI): 0.48 (0.40 to 0.57)

Variance of logit specificity (Tau2): 0.34
Summary specificity (95% Cl): 0.91 (0.89 to 0.93)

Area of the 95% prediction region: 0.156

Covariate Covariate categories Sensitivity (95% Cl) Specificity (95% Cl)

Setting Clinical - across conditions (n=4)  0.48 (0.29 to 0.67) 0.89 (0.83 t0 0.93)
Clinical - specific conditions (n = 0.50 (0.40 to 0.60) 0.90 (0.87 to 0.93)
15)

Non-clinical (n=3)

0.43 (0.24 t0 0.64)

0.96 (0.93 to 0.98)

P=0.86

P=0.019

Tau?=0.53

Tau?=0.23

Reference standard

MINI (n = 10)

0.49 (0.37 t0 0.6)

0.92 (0.88 t0 0.94)

Semi-structured (SCID) (n=8)

0.42 (0.3 to 0.55)

0.92 (0.87 to 0.95)

Structured (CIDI, CIS-R, DIPS) (n=

0.61 (0.43 t0 0.77)

0.91 (0.83 to 0.95)

4)
P=0.25 P=0.94
Tau?=0.48 Tau?=0.33
AAD prevalence* P=0.11 P=0.43
Risk of bias Unclear/High (n = 16) 0.49 (0.39 to 0.59) 0.92 (0.89 to 0.94)
Low (n=6) 0.46 (0.31t0 0.62) 0.90 (0.84 to 0.94)
P=0.75 P=0.38
Tau®=0.54 Tau?=0.33

*Prevalence was assessed as a continuous variable.

AAD: any anxiety disorder; Cl: confidence interval; CIDI: Composite International Diagnostic Interview; CIS-R: Clinical Interview Schedule-
Revised; DIPS: [German] 'Diagnostisches Interview bei psychischen Stérungen'; GAD: generalised anxiety disorder; GAD-7/2: 7-item/2-
item Generalized Anxiety Disorder scale; MINI: Mini-International Neuropsychiatric Interview; SCID: Structured Clinical Interview for DSM

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 176
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Table 7. GAD-7 for any anxiety disorder - summary estimates for each cut-off based on bivariate and multiple threshold models

Bivariate model

Multiple thresholds model

Cut-off () n studies n partici- Sensitivity (95% CI)  Specificity (95% Youden in- Sensitivity (95% CI)  Specificity (95%Cl)  Youden in-
pants Cl) dex dex
1 14 4998 0.96 (0.92 to 0.97) 0.24 (0.19 to 0.30) 0.20 0.92 (0.88 t0 0.94) 0.34 (0.29 to 0.40) 0.26
2 15 6201 0.92 (0.89 to 0.95) 0.41(0.34 0 0.48) 0.33 0.89 (0.85 to 0.92) 0.42 (0.37 to 0.48) 0.32
3 16 7668 0.87 (0.82 to 0.90) 0.54 (0.47 t0 0.61) 0.41 0.86 (0.82 to 0.90) 0.51 (0.45 to 0.57) 0.37
4 17 8825 0.82(0.77 to 0.86) 0.65(0.59 t0 0.71) 0.47 0.83 (0.77 t0 0.87) 0.59 (0.53 t0 0.65) 0.42
5 17 9175 0.77 (0.71to 0.82) 0.72(0.67t0 0.76)  0.49 0.79(0.72 t0 0.84) 0.67 (0.62t0 0.72) 0.46
6 18 9225 0.67 (0.60 to 0.73) 0.79 (0.75 t0 0.82) 0.46 0.74 (0.66 to 0.80) 0.74 (0.69 t0 0.78) 0.48
7 18 9279 0.62 (0.55 to 0.69) 0.83(0.79 t0 0.86) 0.45 0.68 (0.60 to 0.75) 0.80 (0.76 to 0.83) 0.48
8 19 9448 0.57 (0.48 t0 0.65) 0.87 (0.84 to 0.89) 0.43 0.62 (0.53 t0 0.70) 0.85 (0.81 to 0.88) 0.46
9 19 8341 0.5(0.41 to0 0.59) 0.90 (0.87 t0 0.92) 0.40 0.55 (0.46 t0 0.63) 0.89 (0.86 t0 0.91) 0.43
10 18 8510 0.52 (0.42 to 0.61) 0.92 (0.89 to 0.94) 0.43 0.48 (0.39 t0 0.57) 0.92 (0.89 t0 0.93) 0.40
11 16 7788 0.38 (0.30 to 0.46) 0.95 (0.92 to 0.96) 0.32 0.41 (0.33 to 0.50) 0.94 (0.92 to 0.95) 0.35
12 14 7569 0.32 (0.26 t0 0.39) 0.96 (0.94 t0 0.97) 0.28 0.35 (0.27 to 0.43) 0.96 (0.94 t0 0.97) 0.30
13 15 7619 0.26 (0.21 t0 0.33) 0.97 (0.96 to 0.98) 0.23 0.29 (0.22 t0 0.36) 0.97 (0.96 t0 0.98) 0.25
14 15 7538 0.22(0.17 to 0.28) 0.98 (0.97 to 0.98) 0.19 0.23(0.17 t0 0.30) 0.98 (0.97 t0 0.98) 0.21
15 13 7463 0.17(0.12 to 0.23) 0.98 (0.97 to 0.99) 0.15 0.19 (0.14 t0 0.25) 0.98 (0.98 t0 0.99) 0.17
16 11 5892 0.15(0.01 t0 0.22) 0.99 (0.98 to 0.99) 0.14 0.15 (0.11 to 0.20) 0.99 (0.98 to 0.99) 0.14
17 10 5676 0.13(0.09 to 0.19)* 0.99 (0.99t0 0.99)*  0.12 0.12 (0.08 to 0.16) 0.99 (0.99 to 0.99) 0.11
18 11 5873 0.08 (0.05 to 0.13)* 0.99 (0.99to 1.00)*  0.07 0.09 (0.06 to 0.13) 0.99 (0.99 to 1.00) 0.08
19 11 4628 0.06 (0.03 to 0.10)* 0.99 (0.99 to 1.00)* 0.05 0.07 (0.05 to 0.10) 1.00 (0.99 to 1.00) 0.07
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Table 7. GAD-7 for any anxiety disorder - summary estimates for each cut-off based on bivariate and multiple threshold models (continued)
20 9 5463 0.03 (0.02 to 0.06)* 1.00 (1.00 to 1.00)*  0.03 0.05 (0.04 to 0.08) 1.00 (1.00 to 1.00)

0.05

21 12 4588 0.01 (0.00 to 0.02)* 1(1.00 to 1.00)* 0 0.04 (0.03 to 0.06) 1.00 (1.00 to 1.00)

0.04

Cl: confidence interval. Bold numbers indicate the cut-off with the highest Youden index
*using the bivariate model for this cut-off resulted in a boundary fit
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Table 8. GAD-2 for generalised anxiety disorder - heterogeneity and comparisons between covariates

Cochrane Database of Systematic Reviews

Study question: GAD-2-GAD (Core range cut-offs 2-3,n  Heterogeneity measures:
=24)

Variance of logit sensitivity (Tau2): 0.59
Summary sensitivity (95% CI): 0.68 (0.59 to 0.75)

Variance of logit specificity (Tau2): 0.43
Summary specificity (95% Cl): 0.86 (0.82 to 0.89)

Area of the 95% prediction region: 0.187

Covariate Covariate categories Sensitivity (95% ClI) Specificity (95% Cl)

Setting Clinical - across conditions (n =5) 0.63(0.45t0 0.78) 0.86 (0.78t0 0.92)
Clinical - specific conditions (n = 0.70 (0.59 to 0.79) 0.84 (0.79 to 0.89)
14)

Non-clinical (n=5)

0.66 (0.49 to 0.80)

0.88 (0.81 t0 0.93)

P=0.79

P=0.65

Tau2=0.57

Tau2=0.41

Reference standard

MINI (n = 12)

0.6 (0.48 t0 0.70)

0.88 (0.84 t0 0.91)

Semi-structured (SCID) (n = 8)

0.75 (0.63 to 0.84)

0.86 (0.80 to 0.90)

Structured (CIDI, CIS-R, DIPS) (n=

0.73 (0.54 to 0.86)

0.74 (0.62 to 0.84)

4)
P=0.14 P=0.037
Tau2=0.47 Tau2=0.32
GAD prevalence* P=0.29 P=0.14
Risk of bias Unclear/High (n=17) 0.70(0.61t0 0.78) 0.86 (0.81 t0 0.90)
Low (n=7) 0.60 (0.44 to 0.74) 0.85(0.78 t0 0.91)
P=0.22 P=0.86
Tau2=0.53 Tau2=0.43

*Prevalence was assessed as a continuous variable.

AAD: any anxiety disorder; Cl: confidence interval; CIDI: Composite International Diagnostic Interview; CIS-R: Clinical Interview Schedule-
Revised; DIPS: [German] 'Diagnostisches Interview bei psychischen Stérungen'; GAD: generalised anxiety disorder; GAD-7/2: 7-item/2-
item Generalized Anxiety Disorder scale; MINI: Mini-International Neuropsychiatric Interview; SCID: Structured Clinical Interview for DSM

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 179
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Table 9. GAD-2 for generalised anxiety disorder - summary estimates for each cut-off based on bivariate and multiple threshold models

Bivariate model

Multiple thresholds model

Cut-off () n studies n partici- Sensitivity (95% CI)  Specificity (95% Cl)  Youden in- Sensitivity (95% ClI)  Specificity (95% CI)  Youden in-
pants dex dex

1 18 8594 0.98 (0.95 to 0.99) 0.39 (0.32 t0 0.46) 0.37 0.91 (0.86 to 0.94) 0.43 (0.36 t0 0.50) 0.34

2 23 10,901 0.89 (0.83 t0 0.93) 0.67 (0.60 to 0.72) 0.56 0.82 (0.74 t0 0.88) 0.66 (0.59 t0 0.72) 0.48

3 23 11,269 0.67 (0.59 t0 0.75) 0.86 (0.82 to 0.89) 0.53 0.67 (0.57 t0 0.77) 0.83 (0.78 t0 0.87) 0.50

4 20 10,409 0.48 (0.39 t0 0.57) 0.92 (0.88 t0 0.94) 0.40 0.48 (0.37t0 0.6) 0.93(0.90 to 0.95) 0.41

5 17 9040 0.28 (0.21to 0.36)* 0.96 (0.94 t0 0.98)* 0.24 0.30(0.20 to 0.42) 0.97 (0.96 to 0.98) 0.27

6 16 8937 0.11(0.11t0 0.11)* 0.99 (0.99 to 0.99)* 0.10 0.16 (0.09 to 0.26) 0.99 (0.98 to 0.99) 0.15

Cl: confidence interval. Bold numbers indicate the cut-off with the highest Youden index.
*using the bivariate model for this cut-off resulted in a boundary fit
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Table 10. GAD-2 for any anxiety disorder - heterogeneity and comparisons between covariates

Cochrane Database of Systematic Reviews

Study question: GAD-2-AAD (Core range cut-offs 2-3,n  Heterogeneity measures:
=19)

Variance of logit sensitivity (Tau2): 0.54
Summary sensitivity (95% CI): 0.53 (0.44 to0 0.62)

Variance of logit specificity (Tau2): 0.21
Summary specificity (95% Cl): 0.89 (0.86 to 0.91)
Area of the 95% prediction region: 0.158

Covariate Covariate categories Sensitivity (95% Cl) Specificity (95% Cl)

Setting Clinical - across conditions (n=2)  0.53 (0.28 to 0.76) 0.87 (0.81t0 0.92)
Clinical - specific conditions (n = 0.54 (0.43 to 0.65) 0.87 (0.84 to 0.89)
13)

Non-clinical (n=4)

0.50 (0.32 to 0.68)

0.93 (0.90 to 0.95)

P=0.93

P=0.019

Tau?=0.54

Tau?=0.11

Reference standard

MINI (n=7)

0.50 (0.36 to 0.64)

0.89 (0.84 t0 0.92)

Semi-structured (SCID) (n=9)

0.55 (0.42 to 0.67)

0.89 (0.85 t0 0.92)

Structured (CIDI, CIS-R, DIPS) (n=

0.57 (0.35 t0 0.76)

0.88 (0.79 t0 0.93)

3)
P=0.84 P=0.96
Tau2=0.53 Tau2=0.21
AAD prevalence* P=0.15 P=0.45
Risk of bias Unclear/High (n =13) 0.53 (0.43 to 0.64) 0.90 (0.87 t0 0.92)
Low (n=6) 0.53 (0.38 t0 0.68) 0.86 (0.81 to 0.90)
P=0.97 P=0.13
Tau2=0.55 Tau2=0.19

*Prevalence was assessed as a continuous variable.

AAD: any anxiety disorder; Cl: confidence interval; CIDI: Composite International Diagnostic Interview; CIS-R: Clinical Interview Schedule-
Revised; DIPS: [German] 'Diagnostisches Interview bei psychischen Stérungen'; GAD: generalised anxiety disorder; GAD-7/2: 7-item/2-
item Generalized Anxiety Disorder scale; MINI: Mini-International Neuropsychiatric Interview; SCID: Structured Clinical Interview for DSM

Generalized Anxiety Disorder 7-item (GAD-7) and 2-item (GAD-2) scales for detecting anxiety disorders in adults (Review) 181
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Table 11. GAD-2 for any anxiety disorder - summary estimates for each cut-off based on bivariate and multiple threshold models

Bivariate model

Multiple thresholds model

Cut-off () n studies n partici- Sensitivity (95% CI)  Specificity (95% Cl)  Youden in- Sensitivity (95% ClI)  Specificity (95% CI)  Youden in-
pants dex dex

1 16 9214 0.88 (0.83t0 0.91) 0.50 (0.43 t0 0.56) 0.37 0.84 (0.79 to 0.88) 0.48 (0.42 to 0.55) 0.32

2 18 9456 0.77 (0.69 to0 0.83) 0.73 (0.67 t0 0.78) 0.49 0.71 (0.64 t0 0.77) 0.72 (0.67 t0 0.76) 0.43

3 18 9596 0.53(0.43 10 0.62) 0.89 (0.87 to 0.91) 0.42 0.53 (0.45 to 0.61) 0.87 (0.84 to 0.90) 0.40

4 15 7644 0.34 (0.28 to 0.41) 0.95 (0.93 t0 0.96) 0.29 0.34(0.27 t0 0.43) 0.95(0.93 to 0.96) 0.29

5 14 6441 0.20 (0.15to0 0.24)* 0.98 (0.97 t0 0.99)* 0.18 0.20 (0.14 to 0.27) 0.98 (0.97 to 0.99) 0.18

6 13 6338 0.06 (0.03 to 0.09)* 0.99 (0.98 to 0.99)* 0.05 0.10 (0.07 to 0.15) 0.99 (0.99 to 0.99) 0.09

Cl: confidence interval. Bold numbers indicate the cut-off with the highest Youden index.
*using the bivariate model for this cut-off resulted in a boundary fit
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APPENDICES

Appendix 1. Search strategies
Ovid Embase <1974 to 2022 September 30>
[Date limited: 1990 onwards]

1 anxiety disorder/

2 anxiety neurosis/

3 generalized anxiety disorder/

4 "mixed anxiety and depression"/

5 Agoraphobia/

6 Panic/

7 social* phobi*.tw,kf,hw.

8 (anxiety adj3 (disorder* or neuros* or general* or depress* or social* or unspecif*)).tw,kf.
9 GAD.tw,kf.

10 ADNOS* .tw,kf.

11 (agoraphobi* or panic*).tw,kf.

12 or/1-11

13 anxiety.ti,kf.

14 anxi*.ab. /freq=3

15 Anxiety/ and diagnosis.fs.

16 *Anxiety/

17 or/13-16

1812 o0r17

19 (GAD-7* or GADT* or (GAD adj3 seven) or (GAD adj3 "7")).tw,kf.
20 (generalitted anxiety disorder adj3 (seven or "7")).tw,kf.

21 (GAD-2* or GAD2* or (GAD adj3 two) or (GAD adj3 "2")).tw,kf.
22 (generalitted anxiety disorder adj3 (two or "2")).tw,kf.

23 ((GAD or generalitted anxiety disorder) adj3 (self-report* or scale? or scor* or checklist* or check-list* or criteria or index or indexes or
indices or inventory or inventories or instrument? or measure* or procedure? or questionnaire? or screen* or tool*)).tw,kf.

24 0r/19-23

2518 and 24

26 Gold Standard/

27 (reference standard? or gold standard?).tw,kf.
28 psychiatric diagnosis/

29 Interview/

30 Structured Interview/
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31 Structured Clinical Interview for DSM Disorders/

32 (structured clinic* interview* or SCI or SCID).tw,kf.

33 ((standard* adj2 clinic* adj2 interview* adj2 psychiatr*) or SCIP).tw,kf.
34 (schedul* adj2 clinic* assess* adj2 neuropsych*).tw,kf.

35 Mini International Neuropsychiatric Interview/

36 (international neuropsych* interview* or MINI).tw,kf.

37 Mini Mental State Examination/

38 (mental state examination* or MMSE).tw,kf.

39 (composite international diagnos* interview* or CIDI).tw,kf.

40 ((anxi* adj2 interview* adj2 schedule*) or ADIS).tw,kf.

41 Diagnostic Interview Schedule/

42 (diagnos* interview* schedule* or DIS).tw,kf.

43 General Mental Disease Assessment/

44 (geriatric* mental state* or GMSA).tw,kf.

45 ((cambridge examination adj3 mental disorder* adj3 elder*) or CAMDEX).tw,kf.

46 ((clinical* or clinician* or diagnos* or neuropsych* or neuro-psych* or psychiatri* or schedul* or structured or semi-structured or
symptom scale*) adj3 interview*).tw,kf.

47 ((clinical* or clinician* or diagnos* or neuropsych* or neuro-psych* or psychiatri* or schedul* or structured or semi-structured or
symptom scale*) and interview*).kw.

48 clinical diagnosis.mp.

49 ((clinical* or clinician*) adj3 (administered or checklist* or check list* or index or indexes or indices or inventory or inventories or
instrument? or questionnaire* or scale? or tool*)).tw,kf.

50 ((ICD10 or ICD-10 or ICD11 or ICD-11 or (international classification adj2 disease?) or DSM* or (diagnostic adj2 statistical manual adj2
mental disorder*)) adj diagnos*).tw,kf.

51 or/26-50

52 DIAGNOSTIC TEST ACCURACY STUDY/
53 DIAGNOSTIC ACCURACY/

54 VALIDATION STUDY/

55 "SENSITIVITY and SPECIFICITY"/

56 specificity.tw,kf.

57 RECEIVER OPERATING CHARACTERISTIC/
58 RELIABILITY/

59 INTERNAL VALIDITY/

60 INTERNAL CONSISTENCY/

61 (validat* or validity).tw,kf.

62 likelihood ratio*.tw,kf.

63 ((re-test or retest or test-retest) adj reliability).tw,kf.
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64 receiver operating characteristic*.tw,kf.

65 ROC.tw,kf.
66 (DTA or (diagnos* adj2 accura*)).tw,kf.

67 (performance adj5 (self-report* or scale? or scor* or checklist* or check-list* or index or indexes or indices or inventory or inventories
or instrument? or measure* or procedure? or questionnaire? or screen* or tool*)).tw,kf.

68 ((degree? or rate* or rating) adj3 agreement?).tw,kf.

69 or/52-68

70 (sensitivity or specificity or validity or accuracy or gold standard* or reference standard* or ROC).tw,kf,hw.
7151 or69

72 limit 71 to yr="1990 -Current"

7325and 72

74 limit 73 to conference abstract status

7573 not74

76 70 and 74

T7750r76

B s e T R e

Ovid MEDLINE(R) ALL <1946 to September 30, 2022>
[Date limited: 1990 onwards]

1 anxiety disorders/ or agoraphobia/ or panic disorder/ or phobia, social/
2 generalitted anxiety disorder.mp.

3 (anxiety adj3 (disorder* or neuros* or general* or depress* or social* or unspecif*)).tw,kf.
4 social* phobi*.tw,kf.

5 GAD.tw,kf.

6 ADNOS* .tw, kf.

7 (agoraphobi* or panic*).tw,kf.

8or/1-7

9 anxiety.ti,kw.

10 anxi*.ab. /freq=3

11 Anxiety/di [Diagnosis]

12 *Anxiety/

13 0r/9-12

14 (8 or 13)

15 (GAD-7* or GADT* or (GAD adj3 seven) or (GAD adj3 "7")).tw,kf.

16 (generali#ed anxiety disorder adj3 (seven or "7")).tw,kf.

17 (GAD-2* or GAD2* or (GAD adj3 two) or (GAD adj3 "2")).tw,kf.
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18 (generali#ted anxiety disorder adj3 (two or "2")).tw,kw.

19 (GAD adj3 (self-report* or scale? or scor* or checklist* or check-list* or index or indexes or indices or inventory or inventories or
instrument? or measure* or procedure? or questionnaire? or screen* or tool*)).tw,kf.

20 or/15-19

21 (14 and 20)

22 (reference standard? or gold standard?).tw,kf.

23 psychiatric diagnosis.mp.

24 Interview, Psychological/ or Interview/

25 ((structured adj2 interview*) or SCI or SCID).tw,kf.

26 ((standard* adj2 clinic* adj2 interview* adj2 psychiatr*) or SCIP).tw,kf.
27 (schedul* adj2 clinic* assess* adj2 neuropsych*).tw,kf.

28 (international neuropsych* interview* or MINI).mp.

29 (mental state examination* or MMSE).mp.

30 mental status schedule/ or psychiatric status rating scales/ 85212

31 composite international diagnos* interview*.mp. or CIDI.tw,kf. 3495
32 ((anxi* adj2 interview* adj2 schedule*) or ADIS).tw,kf. 609

33 (diagnos* interview* schedule* or DIS).tw,kf.

34 (geriatric* mental state* or GMSA).mp.

35 ((cambridge examination adj3 mental disorder* adj3 elder*) or CAMDEX).tw,kf.

36 ((clinical* or clinician* or diagnos* or neuropsych* or neuro-psych* or psychiatri* or schedul* or structured or semi-structured or
symptom scale*) adj3 interview*).tw,kf.

37 ((clinical* or clinician* or diagnos* or neuropsych* or neuro-psych* or psychiatri* or schedul* or structured or semi-structured or
symptom scale*) and interview™*).kw.

38 clinical diagnosis.mp.

39 ((clinical* or clinician*) adj3 (administered or checklist* or check-list* or index or indexes or indices or inventory or inventories or
instrument? or questionnaire* or scale* or tool*)).tw,kf.

40 ((ICD10 or ICD-10 or ICD11 or ICD-11 or (international classification adj2 disease?) or DSM* or (diagnostic adj2 statistical manual adj2
mental disorder*)) adj diagnos*).tw,kf.

41 0r/22-40

42 "sensitivity and specificity"/ or "predictive value of tests"/ or roc curve/ or "limit of detection"/
43 specificity.tw,kf.

44 Validation Study/

45 "reproducibility of results"/

46 (validat* or validity or cross-validat* or internal consistency).tw,kw.

47 likelihood ratio*.tw,kf.

48 ((re-test or retest or test-retest) adj reliability).tw,kf.

49 (ROC or receiver operating characteristic*).tw,kf.
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50 (DTA or (diagnos* adj2 accura*)).tw,kf.

51 (performance adj5 (self-report* or scale? or scor* or checklist* or check-list* or index or indexes or indices or inventory or inventories
or instrument? or measure* or procedure? or questionnaire* or screen* or tool*)).tw,kf.

52 ((degree? or rate* or rating) adj3 agreement?).tw,kf.

53 or/42-52

54 (41 or 53)

55 (21 and 54)

56 anxiety disorders/di or agoraphobia/di or panic disorder/di or phobia, social/di
57 (20 and 56)

58 (55 or 57)

59 limit 58 to yr="1990 -Current"

Note: After peer review, Line-19 was amended to read: ((GAD or generali#fed anxiety disorder) adj3 (self-report* or scale? or scor*
or checklist* or check-list* or index or indexes or indices or inventory or inventories or instrument? or measure* or procedure? or
questionnaire? or screen* or tool*)).tw,kf.

The MEDLINE search was amended after we received this comment in the first round of peer review. All update searches have been correct.
The search was also backdated accordingly, to account for this omission.

Ovid APA PsycINFO <1806 to September Week 4 2022>

[Date limited: 1990 onwards]

1 (GAD-7* or GADT* or (GAD adj3 seven) or (GAD adj3 "7")).tw,id,tm.
2 (generalitted anxiety disorder adj3 (seven or "7")).tw,id,tm.

3 (GAD-2* or GAD2* or (GAD adj3 two) or (GAD adj3 "2")).tw,id,tm.

4 (generalitted anxiety disorder adj3 (two or "2")).tw,id,tm.

5 ((GAD or generalitted anxiety disorder) adj3 (self-report* or scale? or scor* or checklist* or check-list* or criteria or index or indexes or
indices or inventory or inventories or instrument? or measure* or procedure? or questionnaire? or screen* or tool*)).tw,id,tm.

60r/1-5

7 anxiety disorders/ or generalized anxiety disorder/ or panic attack/ or panic disorder/ or social phobia/
8 (anxiety adj3 (disorder* or neuros* or general* or depress* or social* or unspecif*)).tw,id.
9 social* phobi*.tw,id.

10 GAD.tw,id.

11 ADNOS*.tw,id.

12 (agoraphobi* or panic*).tw,id.

13 anxiety.ti,id.

14 anxi*.ab. /freq=3

15 Anxiety/

16 or/7-15

176and 16
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18 psychodiagnosis/ or diagnosis/ or diagnostic criteria/ or ((clinical or psychiatric) adj (diagnosi* or diagnosti*)).tw,id,tm.

19 psychological assessment/ or neuropsychological assessment/

20 (reference standard? or gold standard?).tw,id.

21 *psychometrics/ or rating scales/ or screening tests/

22 interviews/

23 interview schedules/ or diagnostic interview schedule/ or psychodiagnostic interview/
24 structured clinical interview/

25 ((structured adj2 interview*) or SCI or SCID).tw,id,tm.

26 ((standard* adj2 clinic* adj2 interview* adj2 psychiatr*) or SCIP).tw,id,tm.

27 (schedul* adj2 clinic* assess* adj2 neuropsych*).tw,id,tm.

28 (international neuropsych* interview* or MINI).tw,id,tm.

29 mini mental state examination/

30 (mental state examination* or MMSE).tw,id,tm.

31 (composite international diagnos* interview* or CIDI).tw,id tm.

32 ((anxi* adj2 interview* adj2 schedule*) or ADIS).tw,id,tm.

33 (diagnos* interview* schedule* or DIS).tw,id,tm.

34 (geriatric* mental state* or GMSA).tw,id,tm.

35 ((cambridge examination adj3 mental disorder* adj3 elder*) or CAMDEX).tw,id,tm.

36 "diagnostic and statistical manual"/ or psychodiagnostic typologies/ or "international classification of diseases"/ or research diagnostic
criteria/

37 ((clinical* or clinician* or diagnos* or neuropsych* or neuro-psych* or psychiatri* or schedul* or structured or semi-structured or
symptom scale*) adj3 interview™*).tw,id,tm.

38 ((ICD10 or ICD-10 or ICD11 or ICD-11 or (international classification adj2 disease?) or DSM* or (diagnostic adj2 statistical manual adj2
mental disorder*)) adj diagnos*).tw,id,tm.

39 0r/18-38

40 (specificity or (limit adj2 detection) or predictive value).tw,id.
41 test sensitivity/ or exp test reliability/ or exp test validity/
42 predictive validity/

43 (validat* or validity or internal consistency).tw,id.

44 validation study.tw,id.

45 reproducibility.tw,id.

46 likelihood ratio*.tw,id.

47 ((re-test or retest) adj reliability).tw,id.

48 (ROC or receiver operating characteristic*).tw,id.

49 (DTA or (diagnos* adj2 accura®)).tw,id.

50 (performance adj5 (self-report or scale? or scor* or checklist* or check-list* or index or indexes or indices or inventory or inventories or
instrument? or measure* or procedure? or questionnaire* or screen* or tool*)).tw,id.
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51 ((degree? or rate* or rating) adj3 agreement?).tw,id.

52 or/40-51
53390r52
54 17 and 53

55 limit 54 to yr="1990 -Current"

Kk kkkk kR khhkhhkkhkkhhkhkhkkhhkkhk kK

NLM PubMed (30 Sep 2022)

(anxiety OR agoraphobia OR agoraphobic OR panic OR ADNOS) AND ("GAD-7" OR GAD7 OR GAD7* OR "GAD-2" OR GAD2 OR GAD2*) AND
(DTA OR diagnosis or reference standard OR gold standard OR interview OR SCI OR SCID OR SCIP OR MINI OR schedule OR rating scale
OR rating scales OR examination OR MMSE OR CIDI OR ADIS OR DIS OR GMSA OR CAMDEX OR specificity OR predictive OR validation OR
validity OR reproducibility OR internal consistency OR likelihood OR reliability OR performance OR agreement OR ROC or receiver operating
characteristic) AND (publisher[sb] OR pubmednotmedline[sb])

LR e T e

Search narrative

Searching for DTA studies in psychiatry is challenging, because unlike many other medical specialities, psychiatry relies almost exclusively
on patient interviews and symptom inventories (questionnaires), used for both diagnostic purposes and to measure treatment outcomes
in intervention studies. So, the recommended DTA search structure, using terms for index tests and target condition (only), without a third
search concept, would be far too sensitive in the context of this review.

To balance the sensitivity (recall) and specificity (precision) we decided to structure the search around the following concepts: ((Target
Condition AND Index Test) AND (Reference Standard OR DTA Filter)).

Reference standard

For the reference standard, we’ve included a sensitive list of terms for validated psychiatric interview schedules together with generic
terms for clinical interviews, or clinician-administered checklists/questionnaires, or broad database subject headings for ‘interviews’.

DTA filter

We used a study design filter created by CCMD’s experienced information specialist, one which has evolved over many years of searching.
It contains search terms included in diagnostic filters listed on websites, such as InterTASC-ISSG (https://sites.google.com/a/york.ac.uk/
issg-search-filters-resource/home/diagnostic-test-accuracy), together with terms included in known study reports and other DTA reviews.
Search terms were also supplied by experienced authors and psychiatrists, working in diagnostics research. Although the filter has not
been validated, it went through a number of iterations, checking relative recall, against sets of known study reports (marker papers).

Target condition

Another challenge is that the index test and some of the reference standards, include the word ‘anxiety’ in the title, which is also a term
for the target condition.

Whilst the review focusses on ‘anxiety disorders’, we appreciate that some reports may use the word ‘anxiety’ unqualified, to describe
the study population. As anxiety is a natural human emotion (often studied experimentally in healthy volunteers), and subclinical anxiety
symptoms are common in other branches of medicine, not just psychiatry, we need to address this issue. To balance the sensitivity of the
search, we will narrow the choice of search fields for ‘anxiety’ (unqualified), to the title field, author assigned keywords or subject headings.
In the abstract we will use the frequency operator, where the word stem ‘anxi*’ has to appear three or more times, for the record to be
recalled (anxi*.ab. /freq=3). Whilst there is the risk that this approach may drop studies, it retrieved all marker papers when designing the
search. The word anxiety was mentioned multiple times in the abstract (i.e. background section, methods, results and conclusion). The
search already contains a sensitive list of terms for specific anxiety disorders (agoraphobia, GAD, panic, social phobia, mixed anxiety and
depression).

Appendix 2. Rating guidelines for QUADAS-2 and QUADAS-C
PART I: QUADAS-2

Before doing the assessment

Flow diagram

Review the published flow diagram for the primary study or draw one if none is reported or the published diagram is not adequate. The flow
diagram will facilitate judgements of risk of bias, and should provide information about the method of recruitment of patients (e.g. based
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on a consecutive series of patients with specific symptoms suspected of having the target condition, or of cases and controls), the order
of test execution, and the number of patients undergoing the index test and the reference standard. A hand-drawn diagram is sufficient as
this step does not need to be reported as part of the QUADAS-2 assessment.

General recommendations/rules
Assessing risk of bias in a specific domain

The assessment of risk of bias focusses on whether specific problems or issues in a study may have led to a systematic over- or
underestimation of sensitivity/specificity.

- Rate “low risk of bias” if all signalling questions were rated “yes”.
- Rate “high risk of bias” if one or more signalling questions were rated “no”.
- Otherwise, rate as “unclear”.

Assessing applicability

The assessment of applicability does not focus on bias, but on whether a study fits our review question. Our review has a broad question
(diagnostic accuracy of the questionnaires in highly variable populations), and at the same time, the principle of the studies meeting our
selection criteria is very straightforward (e.g., all participants giving consent and meeting relatively broad inclusion criteria within the
specific setting fill in a questionnaire and get a structured diagnostic review). Therefore, we expect that concerns regarding applicability
will be rare.

Give a reason for your judgement if it is not self-evident!

Domain I: Patient selection
Could the selection of participants have introduced bias?

Rationale: “A study should ideally enrol all consecutive, or arandom sample of, eligible patients with suspected disease - otherwise there is
potential for bias. Studies that make inappropriate exclusions, e.g. excluding “difficult to diagnose” patients, may result in overoptimistic
estimates of diagnostic accuracy. Similarly, studies enrolling patients with known diseases and a control group without the condition may
exaggerate diagnostic accuracy. Exclusion of patients with “red flags” for the target condition, who may be easier to diagnose, may lead
to underestimation of diagnostic accuracy.”

Signalling question 1.1: Was a consecutive or random sample of patients enrolled?

Remark: In our study set, we expect a number of studies in which potential participants were pre-selected regarding issues not related to
anxiety diagnoses (e.g., they were participants in a study on quality of life amongst patients with epilepsy, or they were frequent attenders
participating in a case management program) or for other reasons (e.g., they responded to advertisements of the study).

Rate “yes” (low risk of bias) if:

- the study used adequate random or consecutive sampling and the percentage of consented and eligible patients who participated is
>75%.

Rate “unclear” if:

- the description is insufficient to make a judgement OR

- if the study used random or consecutive sampling, but the percentage of eligible patients participating is unclear or below 75%
Rate “no” (high risk of bias) if:

- if convenience sampling was used

- if the study claimed to use random or consecutive sampling, but the method seems inadequate (give reasons)

- if the sample came from a study with a primary objective other than DTA assessment of an anxiety questionnaire, and the sampling in
this study cannot be considered random or consecutive in respect to DTA anxiety

Signalling question 1.2: Did the study avoid unnecessary exclusions?

Rate “yes” (low risk of bias) if:

- there were no exclusion criteria at study enrolment (beyond informed consent or age) OR exclusions were unavoidable (e.g. emergencies,
language problems) OR were necessary to avoid bias (e.g., known major psychiatric disease)
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Rate “unclear” if:

- the description is insufficient to make a judgement
Rate “no” (high risk of bias) if:
- the sampling allowed exclusion of participants with specific characteristics potentially adversely influencing diagnostic accuracy.

Domain II: Index test

Signalling question 11.1: Were the index test results interpreted without knowledge of the results of the reference standard?

Rate “yes” if

- The process description makes clear that the index test(s) was (were) filled before the structured interview was performed OR

-There was an explicit statement that the questionnaire rating and structured interview were performed “independently”, that participants
and raters were “blinded” to each other's rating...

Rate “unclear”

- if the process description is unclear, but no indication of high risk of bias (see answer “no”)
Rate “no” if:

- participants were aware or likely to be aware of the result of the reference standard

Signalling question 11.2: Was there a predefined threshold for a primary analysis of DTA?

Rate “yes”

- if the cut-off value was explicitly prespecified or a clear a-priori reason for the choice (e.g. “we used the cut-off of 210 recommended by
the scale developers”) is described
[in some exceptional cases there might be two pre-defined cut-offs based on literature recommendations - this is acceptable, too]

Rate “no”

- if the cut-off was chosen post-hoc (e.g. as it maximized sensitivity and specificity)

- if a cut-off different from the cut-off recommended by the scale authors (GAD-7 210; GAD-2 =3) without being explicitly pre-defined
Rate-“unclear”

- if the cut-off recommended by the scale authors (GAD-7 =10; GAD-2 =3) was used, but there is no statement about whether this choice
was made in advance

Rate “not applicable”
- if there was no predefined main cut-off

Signalling question 11.3: If findings for several thresholds are presented, was the range of thresholds prespecified?

Rate “yes”

-if the range of cut-off values presented was explicitly prespecified OR if for the GAD-2 findings for all cut-offs were presented; for the GAD-7
for at least 10 cut-offs (covering a range including at least +/- 3 around the recommended cut-offs)

Rate “no”
- if the conditions for the answer “yes” are not met
Rate “not applicable”

- if there was a pre-defined main cut-off
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Domain lll: Reference Standard

Signalling question I11.1: Is the reference standard likely to correctly classify the target condition?

Remark: for the assessment of risk of bias, we assume that the structured clinical interviews accepted for inclusion in the review are
adequate reference standards, unless they have been applied inadequately. The problem of whether specific interviews or interviews in
general are the true gold standard will be addressed in the discussion of the reviews.

Rate “yes”

- if the study uses a structured interview meeting our inclusion criteria and there are no reasons to assume that it had been performed
inadequately

Rate “no”

- if the reference standard has been applied in an inadequate manner (e.g., untrained students or lay persons)
Signalling question 111.2: Were the reference standard results interpreted without knowledge of the results of the index test?
Rate “yes” if

- there is an explicit statement that the questionnaire rating and structured interview were performed “independently”, that participants
and raters were “blinded” to each other's rating...

Rate “unclear”

- if the process description is unclear, but no indication of high risk of bias (see answer “no”)

Rate “no” if:

- interviewers were aware or likely to be aware of the questionnaire rating

Domain IV: Study Flow and Timing

Signalling question 1: Was there an appropriate interval between the index test and the reference standard?
Rate “yes” if

- there is an explicit statement that the time lag between the questionnaire rating and structured interview was not more than two weeks
Rate “unclear”

- if the process description is unclear, but no indication of high risk of bias (see answer “no”)

Rate “no” if:

- the time lag is greater than 2 weeks (if it exceeds 4 weeks, exclude the study)

Signalling question 2: Did all patients receive a reference standard?

Rate “yes” if:

- at least 90% of participants completing the index text(s) also underwent the reference standard AND there are no hints that missing
reference standards were due to reasons related to the outcome of the index test(s)

Rate “unclear”

- the process description is unclear, but no indication of high risk of bias (see answer “no”)

Rate “no” if:

- less than 95% of participants completing the index text(s) also underwent the reference standard OR

- there are hints that missing reference standards were due to reasons related to the outcome of the index test(s)

Signalling question 3: Were all patients included in the analysis?

Rate “yes” if

- at least 90% of participants (individuals meeting inclusion criteria and giving consent) were also included in the analyses, AND there is
no indication that exclusions were related to the results of the index test/reference standard or other factors likely to cause bias
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Rate “unclear”

- if the process description is unclear, but no indication of high risk of bias (see answer “no”)
Rate “no” if:

- less than 90% of participants were included in the analyses, AND/OR there are reasons to believe that exclusions were related to the
results of the index test/reference standard or other likely to induce bias

Applicability
Applicability question A.1: Are there concerns that the included participants do not match the review question?

Rate “no” if the study is likely to include a representative sample of patients in respect to our four pathways/settings and to the presence
of a screening scenario. Rate “yes” if the study setting and/or the sample of participants are likely to be not representative in respect to
our three pathways/settings. Rate “unclear” in the remaining studies. When checking whether a screening scenario was present, consider
whether participants' anxiety diagnoses were pre-existing; if participants with pre-existing anxiety were included, rate as "yes."

Applicability question A.2: Are there concerns that the index test, its conduct, or interpretation differ from the review question?

Rate “no” if the questionnaire is filled in by participants themselves (on paper or electronically) or by an interviewer who is reading
the questions and answer options for the participants literally, and then documents the answers. Rate “yes” (or “unclear”) only if the
questionnaire has been used in an inadequate or highly unusual manner (e.g.: modified questionnaire items).

Applicability question A.3: Are there concerns that the target condition as defined by the reference standard does not match the review question?

Rate “no” unless the structured diagnostic interview (meeting our selection criteria) is performed in an inadequate manner (e.g.: untrained
lay persons).

PART II: Rating Guidelines QUADAS-C
When do I have to do the QUADAS-C assessment?

Only if the study includes a comparison of the diagnostic accuracy of two or more of the questionnaires reviewed by us (GAD-7 and GAD-2).

The general rules for assessing the risk of bias for a specific domain based on the signalling questions are the same as for QUADAS-2 (see
Page 1).

Domain C-I: Patient selection
Signalling question C--1.1: Was the risk of bias in each index test judged ‘low’ for this domain?

If the accuracy estimates of one or more index tests are considered to be at high risk of bias, their comparison will also be at high risk of
bias. Therefore, each domain in QUADAS-C starts with the question of whether the risk of bias for that domain for each index test (as judged
using QUADAS-2) is ‘low’. If one or more index tests in the comparison is judged ‘unclear’ or ‘high’ in a QUADAS-2 domain, this question
should be answered ‘no’.

Rate “yes” if:in

- you judged the risk of bias for this domain ‘low’ in QUADAS-2

Rate “no” if:

- you judged the risk of bias in this domain ‘unclear’ or ‘high’ in QUADAS-2

Signalling question C-1.2: Was a fully paired or randomized design used?

Rate “yes” if:
- all participants (were intended to) get both all index tests and the reference standard (fully paired) OR if

- all participants (were intended to) get both all index tests + all participants screening positive in any of the index tests and a random
subgroup of those screening negative (were intended to) undergo the reference standard

Rate “unclear” if:
- other forms of randomization were used
Rate “no” if:

- a fully paired or a randomized design were not used
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Domain C-I: Index test

Signalling question C-11.1: Was the risk of bias in each index test judged ‘low’ for this domain?

SeeC-1.1

Signalling question C-11.2: Were the index test results interpreted without knowledge of the results of the other index test(s)?

You should copy your rate from QUADAS-2 to here

Signalling question C-11.3: Is undergoing one index test unlikely to affect the performance of the other index test(s)?

This is a tricky question in our case, because in our study set, usually one index questionnaire is filled in immediately after the other. We
will discuss this problem on a general level, but rate the item pragmatically: Rate “yes” unless there are reasons that in the specific study
the risk of bias is high or unclear.

Signalling question C-11.4: Were the index tests conducted and interpreted without advantaging one of the tests?

In our specific study set (using self-report questionnaires with a simple answer count for interpretation), this should rarely ever be a
problem. Rate “yes” unless there are reasons that in the specific study the risk of bias is high or unclear.

Domain C-11I: Reference standard
Signalling question C-111.1: Was the risk of bias in each index test judged ‘low’ for this domain?

SeeC-1.1

Signalling question C-111.2: Did the reference standard avoid incorporating any of the index tests?

Again, this is a tricky question in our case, because obviously, questionnaires and interviews overlap considerably. We will discuss this
problem on a general level, but rate the item pragmatically: Rate “yes” unless there are reasons that in the specific study the risk of bias
is high or unclear (different from other studies).

Domain C-1V: Study flow and timing

Signalling question C-1V.1: Was the risk of bias in each index test judged ‘low’ for this domain?
SeeC-.1

Signalling question C-1V.2: Was there an appropriate interval between the index tests?

Rate “yes” if:

- the study report explicitly states or clearly suggests (description such as: “after giving consent participants filled in the questionnaires A
and B”) that questionnaires were filled immediately one after the other

Rate “unclear” if:

- there was an interval up to one week

Rate “no” if:

- there was a longer interval

Signalling question C-1V.3: Was the same reference standard used for all index tests?
Rate “yes” if:

- this was the case (we expect that this applies to all included studies)

Rate “no” if:

- this was not the case

Signalling question C-1V.4: Are the proportions and reasons for missing data similar across index tests?
Rate “yes” if:

- the difference(s) in the number of participants with missing data is very minor (<3% in studies with up to 100 participants, <2% up to 200,
<1% if more than 200 participants) and the reasons are similar

Rate “no” if:
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- if this is not the case, or reasons for missing data differ in an important way

Rate “unclear” if:
- there is no information on the number of participants analysed, and the question cannot be answered

Appendix 3. Summary tables

Summary characteristics of the overall study sample in Table 2; characteristics of the individual studies in Table 3; assessment of risk of
bias and applicability (QUADAS-2 and QUADAS-C) for individual studies in Table 1.

Appendix 4. QUADAS-2 and QUADAS-C risk of bias assessment summary graphs

Summary graphs showing the risk of bias assessments for the four study questions are given in Figure 12, Figure 13, Figure 14, and Figure
15. QUADAS-C risk of bias assessment summary graphs comparing GAD-7 and GAD-2 in all studies and the two target conditions are shown
in Figure 16, Figure 17, and Figure 18.

Figure 12. Risk of bias and applicability concerns for studies (n = 35) evaluating the GAD-7 for detecting generalised
anxiety disorder (GAD): review authors' judgements for QUADAS-2 domains
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Figure 13. Risk of bias and applicability concerns for studies (n=22) evaluating the GAD-7 for detecting any anxiety
disorder (AAD): review authors' judgements for QUADAS-2 domains
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Figure 14. Risk of bias and applicability concerns for studies (n=24) evaluating the GAD-2 for detecting generalised
anxiety disorder (GAD): review authors' judgements for QUADAS-2 domains
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Figure 15. Risk of bias and applicability concerns for studies (n=19) evaluating the GAD-2 for detecting any anxiety
disorder (AAD): review authors' judgements for QUADAS-2 domains
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Figure 16. Risk of bias in all studies (n=25) allowing a comparison of the diagnostic accuracy GAD-7 and GAD-2 for
detecting generalised anxiety disorder and/or any anxiety disorder (AAD): review authors' judgements for QUADAS-
C domains
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Figure 17. Risk of bias in studies (n=22) allowing a comparison of the diagnostic accuracy GAD-7 and GAD-2 for
detecting generalised anxiety disorder (GAD): review authors' judgements for QUADAS-C domains
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Figure 18. Risk of bias in studies (n=15) allowing a comparison of the diagnostic accuracy GAD-7 and GAD-2 for
detecting any anxiety disorder (AAD): review authors' judgements for QUADAS-C domains
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Appendix 5. GAD-7 for detecting generalised anxiety disorder - additional figures and tables

The SROC plot across studies is given in Figure 19; SROC plots for subgroups in Figure 19, Figure 20, Figure 21, and Figure 22; heterogeneity
and comparisons between covariates in Table 4; secondary analyses (summary estimates for each cut-off based on bivariate and multiple

threshold models) in Table 5.

Figure 19. Summary receiver operating characteristic (SROC) plot of GAD-7 for detecting generalised anxiety
disorder (GAD) Open circles indicate the individual sensitivity and specificity for each study. The filled circle
indicates the summary estimate. Circle sizes are scaled for sample size. Confidence (dotted) and prediction (dashed)

regions are for 95%.
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Figure 20. Summary receiver operating characteristic (SROC) plot of GAD-7 for detecting generalised anxiety
disorder (GAD) for the setting subgroups Setting: | = non-clinical, Il = clinical - across conditions, lll = clinical -

specific conditions Open circles, rectangles and diamonds indicate the individual sensitivity and specificity for each

study. The filled circles, rectangles and diamonds indicate the summary estimate. Circle, rectangle and diamond
sizes are scaled for sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Figure 21. Summary receiver operating characteristic (SROC) plot of GAD-7 for detecting generalised anxiety

disorder (GAD) for the reference standard subgroups Open circles, rectangles and diamonds indicate the individual
sensitivity and specificity for each study. The filled circles, rectangles and diamonds indicate the summary estimate.
Circle, rectangle and diamond sizes are scaled for sample size. Confidence (dotted) and prediction (dashed) regions

are for 95%.
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Figure 22. Summary receiver operating characteristic (SROC) plot of GAD-7 for detecting generalised anxiety
disorder (GAD) for high and low risk of bias (RoB) subgroups Open circles and diamonds indicate the individual
sensitivity and specificity for each study. The filled circles indicate the summary estimate. Circle and diamond sizes
are scaled for sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Appendix 6. GAD-7 for detecting any anxiety disorder - additional figures and tables

The SROC plot across studies in Figure 23; SROC plots for subgroups in Figure 19; Figure 24; Figure 25; Figure 26; heterogeneity and
comparisons between covariates in Table 6; secondary analyses (summary estimates for each cut-off based on bivariate and multiple
threshold models) in Table 7.
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Figure 23. Summary receiver operating characteristic (SROC) plot of GAD-7 for detecting any anxiety disorder (AAD)
Open circles indicate the individual sensitivity and specificity for each study. The filled circle indicates the summary
estimate. Circle sizes are scaled for sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Figure 24. Summary receiver operating characteristic (SROC) plot of GAD-7 for detecting any anxiety disorder (AAD)
for the setting subgroups Setting: | = non-clinical, Il = clinical - across conditions, 11l = clinical - specific conditions
Open circles, rectangles and diamonds indicate the individual sensitivity and specificity for each study. The filled
circles indicate the summary estimate. Circle, rectangle and diamond sizes are scaled for sample size. Confidence
(dotted) and prediction (dashed) regions are for 95%.
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Figure 25. Summary receiver operating characteristic (SROC) plot of GAD-7 for detecting any anxiety disorder (AAD)
for the reference standard subgroups Open circles, rectangles and diamonds indicate the individual sensitivity and
specificity for each study. The filled circles indicate the summary estimates. Circle, rectangle and diamond sizes are
scaled for sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Figure 26. Summary receiver operating characteristic (SROC) plot of GAD-7 for detecting any anxiety disorder (AAD)
for high and low risk of bias (RoB) subgroups Open circles and diamonds indicate the individual sensitivity and
specificity for each study. The filled circles indicate the summary estimates. Circle, rectangle and diamond sizes are
scaled for sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Appendix 7. GAD-2 for detecting generalised anxiety disorder - additional figures and tables

SROC plot across studies in Figure 27; SROC plots for subgroups in Figure 28, Figure 29, and Figure 30; heterogeneity and comparisons
between covariates in Table 8; secondary analyses (summary estimates for each cut-off based on bivariate and multiple threshold models)
in Table 9.
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Figure 27. Summary receiver operating characteristic (SROC) plot of GAD-2 for detecting generalised anxiety
disorder (GAD) Open circles indicate the individual sensitivity and specificity for each study. The filled circle
indicates the summary estimate. Circle sizes are scaled for sample size. Confidence (dotted) and prediction (dashed)

regions are for 95%.
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Figure 28. Summary receiver operating characteristic (SROC) plot of GAD-2 for detecting generalised anxiety
disorder (GAD) for the individual setting subgroups Setting: | = non-clinical, Il = clinical - across conditions, Ill =

clinical - specific conditions Open circles, rectangles and diamonds indicate the individual sensitivity and specificity
for each study. The filled circles indicate the summary estimates. Circle, rectangle and diamond sizes are scaled for

sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Figure 29. Summary receiver operating characteristic (SROC) plot of GAD-2 for detecting generalised anxiety
disorder (GAD) for the reference standard subgroups Open circles, rectangles and diamonds indicate the individual
sensitivity and specificity for each study. The filled circles indicate the summary estimates. Circle, rectangle and
diamond sizes are scaled for sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Figure 30. Summary receiver operating characteristic (SROC) plot of GAD-2 for detecting generalised anxiety
disorder (GAD) for high and low risk of bias (RoB) subgroups Open circlesand diamonds indicate the individual
sensitivity and specificity for each study. The filled circles indicate the summary estimates. Circle and diamond sizes
are scaled for sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Appendix 8. GAD-2 for detecting any anxiety disorder - additional figures and tables

SROC plot across studies in Figure 31; SROC plots for subgroups in Figure 32, Figure 33, and Figure 34; heterogeneity and comparisons
between covariatesin Table 10; secondary analyses (summary estimates for each cut-off based on bivariate and multiple threshold models)
in Table 11.
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Figure 31. Summary receiver operating characteristic (SROC) plot of GAD-2 for detecting any anxiety disorder (AAD)
Open circles indicate the individual sensitivity and specificity for each study. The filled circle indicates the summary
estimate. Circle sizes are scaled for sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Figure 32. Summary receiver operating characteristic (SROC) plot of GAD-2 for detecting any anxiety disorder (AAD)

for the individual setting subgroups Setting: I = non-clinical, Il = clinical - across conditions, Ill = clinical - specific
conditions Open circles, rectangles and diamonds indicate the individual sensitivity and specificity for each study.

The filled circles indicate the summary estimates. Circle, rectangle and diamond sizes are scaled for sample size.

Confidence (dotted) and prediction (dashed) regions are for 95%.
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Figure 33. Summary receiver operating characteristic (SROC) plot of GAD-2 for detecting any anxiety disorder (AAD)
for the reference standard subgroups Open circles, rectangles and diamonds indicate the individual sensitivity and
specificity for each study. The filled circles indicate the summary estimates. Circle, rectangle and diamond sizes are

scaled for sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Figure 34. Summary receiver operating characteristic (SROC) plot of GAD-2 for detecting any anxiety disorder (AAD)

for high and low risk of bias (RoB) subgroups Open circles and diamonds indicate the individual sensitivity and
specificity for each study. The filled circles indicate the summary estimates. Circle and diamond sizes are scaled for

sample size. Confidence (dotted) and prediction (dashed) regions are for 95%.
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Appendix 9. SROC plots showing comparisons between the index tests and target conditions
SROC plots comparing the GAD-7 and GAD-2 questionnaires for generalised anxiety disorder and any anxiety disorder are shown in Figure

35and Figure 36.
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Figure 35. Summary receiver operating characteristic (SROC) plot of studies comparing the GAD-7 and the GAD-2

for detecting generalised anxiety disorder (GAD) Dashed straight lines connect the estimates for GAD-7 and GAD-2
for individual studies. Open circles and diamonds indicate the individual sensitivity and specificity for each study.
The filled circles indicate the summary estimates. Circle and diamond sizes are scaled for sample size. Confidence
(dotted) and prediction (dashed) regions are for 95%.
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Figure 36. Summary receiver operating characteristic (SROC) plot of studies comparing the GAD-7 and the GAD-2 for
detecting any anxiety disorder (AAD) Dashed straight lines connect the estimates for GAD-7 and GAD-2 for individual

studies. Open circles and diamonds indicate the individual sensitivity and specificity for each study. The filled
circles indicate the summary estimates. Circle and diamond sizes are scaled for sample size. Confidence (dotted)

and prediction (dashed) regions are for 95%.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Objectives

In the protocol, we planned to investigate the diagnostic test accuracy (DTA) of the Generalized Anxiety Disorder 7-item (GAD-7) scale
and the Generalized Anxiety Disorder 2-item (GAD-2) scale for specified anxiety disorders (e.g. panic disorder or social phobia), other
than generalised anxiety disorder (GAD) and any anxiety disorder (AAD), if at least three studies presented data. We decided not to
undertake these investigations in the extraction phase of the review because (1) such data were rarely reported; and (2) the complexity
of the review was already high.

We decided to investigate whether the DTA of GAD-7 and GAD-2 differs (because we considered this relevant for the feasibility of
screening).

Clinical pathway and selection criteria

We had originally planned to also investigate the use of GAD-7 and GAD-2 “as a diagnostic aid for people with suspected but uncertain
anxiety disorder” (pathway section of the protocol). This led to the inclusion of studies that were clinically and statistically different
from those that fit a screening pathway, adding further complexity to the already complex review. This approach was criticised during
the peer review process. Therefore, we decided to focus on the screening pathway and to exclude studies investigating the use of the
scales as diagnostic aids.

Therefore, we excluded studies involving people seeking help in mental health settings or patients who were recruited specifically due
to mental health symptoms in other settings, contrary to what was planned in the protocol.

Search methods for identification of studies

In the protocol, we planned to search trial registries and grey literature sources. As preliminary searches in trial registries yielded a very
large number of clearly irrelevant hits (mainly due to the frequent use of GAD-7 - and less frequently of GAD-2 - as outcome measures
in clinical trials), we refrained from doing systematic searches in trial registers. We did not search any grey literature sources directly.
However, some grey literature items have been captured via Embase (conference abstracts) and PsycINFO (theses).

Assessment of methodological quality

In the protocol, we stated that, "If one or more signalling questions are rated as 'unclear’, this will usually lead to an overall assessment
of 'unclear’ risk of bias; however, if review authors give explicit reasons, they can rate risk of bias as low (e.g. if an 'unclear' for a single
signalling question is considered unlikely to imply a relevant risk of bias) or 'high' (more than one 'unclear' rating for an overall dubious
study).” During the extraction process, we revised our protocol decision. Instead, we rated a domain as ‘unclear risk of bias’ even if only
one signalling question was answered ‘unclear’.

Rating guidelines QUADAS-2, domain I: in the protocol, we had planned to merge signalling questions 1 and 2 due to conceptual
considerations. In the course of the assessment, however, this approach proved unsatisfactory, so we decided to evaluate the questions
separately as usual in QUADAS-2. In this process, we also added details for the rating of signalling question 1.

Rating guidelines QUADAS-2, applicability question 1: in the protocol, we had planned to answer this question for a study with "yes"
only "ifthe participants areirrelevant for our questions". Due to the changes described above in "Clinical pathway and selection criteria"
and following the rating guidelines of a large individual patient data meta-analysis on screening tools for depression (Levis 2019), we
used the more strict approach described for the final assessments.

Use of the QUADAS-C: after the completion of the protocol, we became aware of the newly developed QUADAS-C tool. As we also aimed
to compare the DTA of GAD-7 and GAD-2, we decided to also use this tool for studies allowing such a comparison.

Statistical analysis

As the potential differences between the settings are of great interest for the implementation of the screening, we decided to prioritise
this subgrouping variable before starting the analyses.
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NOTES

The overall project, in which the Cochrane reviews described above are embedded, comprises an additional sub-project with the aim to
perform a network meta-analysis to compare the DTA of the five questionnaires, making efficient use of all available data. This sub-project
will be based on the data collected in the four Cochrane reviews. However, the findings of this additional project will not be addressed
within the Cochrane reviews but published separately.

INDEX TERMS

Medical Subject Headings (MeSH)

*Anxiety Disorders [diagnosis] [epidemiology]; Bias; Cross-Sectional Studies; Generalized Anxiety Disorder; *Psychiatric Status Rating
Scales [standards]; Sensitivity and Specificity; Surveys and Questionnaires [standards]

MeSH check words

Adult; Humans
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