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ABSTRACT 
Objectives: To determine the diagnostic accuracy of 
the Whooley questions in the identification of 
depression; and, to examine the effect of an additional 
‘help’ question. 
Design: Systematic review with random effects 
bivariate diagnostic meta-analysis. Search strategies 
included electronic databases, examination of reference 
lists, and forward citation searches. 
Inclusion criteria: Studies were included that 
provided sufficient data to calculate the diagnostic 
accuracy of the Whooley questions against a gold 
standard diagnosis of major depression. 
Data extraction: Descriptive information, 
methodological quality criteria, and 2×2 contingency 
tables were extracted. 
Results: Ten studies met inclusion criteria. Pooled 
sensitivity was 0.95 (95% CI 0.88 to 0.97) and pooled 
specificity was 0.65 (95% CI 0.56 to 0.74). 
Heterogeneity was low (I2=24.1%). Primary care 
subgroup analysis gave broadly similar results. Four of 
the ten studies provided information on the effect of an 
additional help question. The addition of this question 
did not consistently improve specificity while retaining 
high sensitivity as reported in the original validation 
study. 
Conclusions: The two-item Whooley questions have 
high sensitivity and modest specificity in the detection 
of depression. The current evidence for the use of an 
additional help question is not consistent and there is, 
as yet, insufficient data to recommend its use for 
screening or case finding. 
Trial registration number: CRD42014009695. 

INTRODUCTION 
Depression is a highly prevalent condition 
that affects a substantial proportion of the 
population, varying from around 1 in 4 
women to 1 in 10 men.1 2 It leads to impair-
ments in functioning that are as significant 
as those seen in chronic physical health con-
ditions.3 Although depression is a common 
condition, it is often hard to detect in 
primary care and other non-psychiatric 

Strengths and limitations of this study 

▪ An original study–the first diagnostic accuracy 
meta-analysis of the Whooley questions as a 
screening test for depression. 

▪ Using rigorous methodology–strict inclusion/ 
exclusion and quality assessment criteria–identi-
fied 10 studies of sufficient quality for inclusion. 

▪ Substantial variability observed in methodo-
logical quality of included studies. 

▪ Inconsistency in how Whooley questions are 
referred to means further relevant studies may 
have been missed. 

settings. Despite the significance of the 
problem, there is remarkable uncertainty 
about the value of screening or case finding 
for depression. The guidance from different 
Western countries is contradictory,4 5 and 
from a UK health perspective, recommenda-
tions offered by different UK bodies are also 
inconsistent.6–10 The UK National Screening 
Committee11 concluded that there is insuffi-
cient evidence to recommend the adoption 
of screening for depression and also identi-
fied a lack of robust evidence for case 
finding among populations at elevated risk. 
In contrast, the National Institute of Health 
and Care Excellence (NICE) guidance 
recommends that, in the UK, general practi-
tioners (GPs) consider asking two brief ques-
tions to identify potential depression in 
certain patient groups7–9 such as people with 
long-term conditions and women during the 
perinatal period; if someone responds posi-
tively to either question a more comprehen-
sive assessment is carried out, to determine 
whether or not an individual is depressed. 
NICE guidance recommends considering 

using the Whooley questions,12 derived from 
the original Prime-MD,13 to identify potential 
depression. The Whooley questions consist 
of two questions asking about low mood and 
loss of interest or pleasure. In the original 
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validation study, the questions had a sensitivity of 0.95 
(0.89 to 0.98) and specificity of 0.56 (0.52 to 0.61). A 
subsequent validation study added a third question, 
which asks whether the person wants help with the diffi-
culties identified.14 Although NICE endorses the use of 
the Whooley questions, the guidance recognises that this 
is based on limited evidence of the diagnostic accuracy 
of the measure. Perhaps as a consequence of this, practi-
tioners also have doubts about the ability of the ques-
tions to detect depression.15 There is further uncertainty 
about whether the two or three-item version of the ques-
tions should be used, with some NICE guidance recom-
mending the use of the third question,9 —though recent 
policy changes have seen this removed10 —while other 
guidance specifically chose not to adopt this additional 
question because of a lack of evidence on its 
effectiveness.8 

The Whooley questions are at the centre of the UK’s 
approach to the identification of depression, yet at the 
time the UK guidance was published there was limited 
evidence on the diagnostic performance of the test. It 
remains unclear whether a review of the current evi-
dence base would lead to a revision of UK guidance. We 
conducted a systematic review, therefore, to identify all 
studies that had examined the diagnostic accuracy of the 
Whooley questions against a gold standard method of 
establishing a diagnosis of major depression according 
to internationally recognised criteria. A further compo-
nent of the review was to assess the effect of the ‘help’ 
question in those studies that included it in the screen. 

METHOD 
A protocol for the systematic review was developed 
and published on PROSPERO (registration number: 
CRD42014009695 http://www.crd.york.ac.uk/PROSPERO/). 
We adhered to Centre for Reviews and Dissemination 
guidance in the conduct of the review and PRISMA 
guidelines in the reporting of the review.16 

Data sources and searches 
The following databases were searched to identify 
studies assessing the diagnostic test accuracy of the 
Whooley questions: MEDLINE, MEDLINE In-Process, 
PsycINFO, EMBASE, Cumulative Index to Nursing & 
Allied Health (CINAHL Plus), Cochrane Central 
Register of Controlled Trials (CENTRAL), Cochrane 
Database of Systematic Reviews (CDSR), Database of 
Abstracts of Reviews of Effects (DARE), and the Health 
Technology Assessment (HTA) database. A number of 
additional sources were searched to identify studies in 
progress, unpublished research or grey literature: 
Conference Proceedings Citation Index—Science and 
Social Science, OAIster, ClinicalTrials.gov, Health 
Services Research Projects in Progress (HSRProj) and 
the Trip database. 
Searches were conducted from 1994—the year the 

PRIME-MD was published from where the Whooley 

questions were derived—to September 2013. No lan-
guage restrictions or study design filters were applied to 
the search strategy. In addition, a forward citation search 
of the Whooley 1997 paper was carried out in the Web 
of Science database to identify any further papers on 
the Whooley questions. We examined the reference lists 
and conducted a reverse-citation search of all included 
studies. 
A search strategy, consisting of relevant free-text terms 

and subject headings, was developed in MEDLINE 
(OvidSP) and then adapted for use in the other data-
bases searched. Online supplementary appendix 1 gives 
the full search strategy for MEDLINE. Furthermore, we 
contacted key experts in the field to obtain information 
about potential unpublished data and for clarification 
on aspects of their work, which consisted of six authors 
including Whooley et al,12 Arroll and colleagues.14 17 

An update of the searches was conducted in April 
2015. No further diagnostic accuracy studies using the 
Whooley questions were found. However, we did observe 
changes to policy. NICE had amended guidance on peri-
natal depression (CG192).10 It now recommends consid-
ering asking the Whooley questions alone rather than 
with the addition of a help question. 

Study selection 
Studies were selected using a prepiloted form based on 
the PICO inclusion criteria in the review protocol. 
Three reviewers assessed titles and abstracts to identify 
potentially eligible studies. Any queries were discussed 
with a second reviewer. Full text was obtained for all arti-
cles included after this initial screen. Each of these was 
assessed using the prepiloted form by two reviewers. At 
each stage any disagreements were resolved by consen-
sus and where necessary arbitration by further reviewers. 
Studies that met the following inclusion criteria were 

included: Participants/population; No restrictions were 
made in terms of the participants or population. 
Instrument: Studies that used either the two-item or 
three-item Whooley questions were included. The 
two-item questions had to use the standard Whooley 
wording, as outlined in the original article.12 

1. “During the past month, have you often been both-
ered by feeling down, depressed, or hopeless?” (yes/ 
no) 

2. “During the past month, have you often been both-
ered by little interest or pleasure in doing things?” 
(yes/no)12 

For translated versions, the wording had to be derived 
from the original. The questions also had to be scored 
as a dichotomous ‘yes’/‘no’. For the two-item Whooley 
questions, only studies that defined a positive screen as 
‘yes’ to one or both of the questions were included. 
Given inconsistencies in the literature about the precise 
phrasing of the ‘help question’, all variations in phrasing 
were accepted. No restrictions were made in terms of 
mode of administration (eg, telephone or face-to-face) 
or the person administering the measure (eg, clinician, 
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researcher or self-administered). Comparator (reference 
standard): Studies that use a gold standard diagnostic 
interview to establish a diagnosis of major depression 
according to international criteria (Diagnostic and 
Statistical Manual (DSM) or International Classification 
of Disease (ICD)) were eligible for inclusion. Studies 
were excluded if the target diagnosis was not solely 
major depression (eg, any depressive disorder). No 
restrictions were made in terms of who administered the 
gold standard or its mode of administration. Outcome: 
For a study to meet inclusion criteria, it had to report 
sufficient data to extract 2×2 contingency tables for 
either the two-item Whooley questions or the two-item 
questions plus an additional help question. Study design: 
No restrictions were made in the type of study design. 

Data extraction and quality assessment 
Two reviewers independently extracted the following 
data to a prepiloted standardised form: (1) descriptive 
characteristics of the sample and setting (country, 
setting, age of sample, gender of sample, sample size, 
proportion depressed); (2) descriptive characteristics of 
the Whooley (mode of administration, who adminis-
tered, language); (3) descriptive characteristics of the 
gold standard (type of gold standard, whether DSM or 
ICD diagnoses); (4) quality assessment criteria (see 
below); and (5) the 2×2 contingency tables for the 
two-item Whooleys and/or two-item Whooleys plus help 
question against gold standard diagnosis of major 
depression. Any disagreements were resolved through 
consensus or, where necessary, arbitration by a third 
reviewer. Study authors were contacted to provide add-
itional data or clarification as necessary. 
Quality assessment was conducted at the study level 

and used criteria based on the QUADAS-II.18 The 
QUADAS-II guidelines require that it is adapted for 
each specific review; this can involve adding or omitting 
questions and providing clarification about how specific 
questions are to be rated. We developed specific guid-
ance on the coding of the questions in the form of a 
brief field guide. 
We retained all of the risk of bias signalling questions 

and applicability questions, with the exception of one 
item (prespecified threshold on the index test). This 
item was removed because the standard method of 
scoring the Whooley provides a dichotomous cut-off; 
there is no ordinal or continuous scale that requires the 
prespecification of a threshold. For the signalling ques-
tion ‘Is the reference standard likely to correctly classify 
the target condition?’ we operationalised this as whether 
the researchers who conducted the gold standard inter-
view had received appropriate training. For the signal-
ling question ‘Was there an appropriate interval between 
the index test and reference standard?’ we defined an 
appropriate interval as less than 2 weeks in keeping with 
how this item has been applied in previous diagnostic 
test accuracy studies of depression.19 

We added two additional questions that were applied 
to studies using translated versions of the Whooley and 
reference test. For translations of the reference test, we 
asked whether appropriate forward and back translation 
methods were used and whether psychometric proper-
ties of the translated version were reported. Similarly, we 
asked whether appropriate translation methods were 
used and also applied to any translated version of the 
Whooley. We also added an additional question to estab-
lish whether the studies had used strategies to exclude 
people already known to a service to have depression. 
This reflects Thombs et al’s20 concern that studies which 
include people already known to be depressed may 
provide an artificially inflated indication of a test’s per-
formance, because the typical aim of a screening or case 
finding tool is to identify depression in those not already 
known to be depressed. Studies met this criterion if they 
used strategies to exclude people already known to be 
depressed, such as excluding people already known to 
be using psychotropic medication. 

Data synthesis and analysis 
We constructed 2×2 contingency tables with true posi-
tive, true negative, false positive and false negative 
results. We performed a bivariate diagnostic 
meta-analysis to obtain pooled estimates of specificity, 
sensitivity, likelihood ratios, diagnostic ORs and their 
associated 95% CIs. The bivariate model is a 2-level 
model which takes into account the precision by which 
differences in sensitivity and specificity have been calcu-
lated while incorporating and estimating the amount of 
between-study variability in sensitivity and specificity.21 A 
priori subgroup analyses were conducted on descriptive 
variables and quality assessment criteria. 

Heterogeneity 
We measured the between study heterogeneity using the 
I2 statistic of the pooled diagnostic OR.22 I2 describes 
the percentage of total variation across studies, which is 
caused by heterogeneity rather than chance. The I2 has 
a greater statistical power to detect clinical heterogeneity 
when fewer studies are available compared to other mea-
sures of heterogeneity. I2 values of 25% may be consid-
ered low, 50% moderate and 75% high. We explored the 
causes of heterogeneity where there was significant 
between-study heterogeneity by visually inspecting the 
summary receiver operation characteristic curves and 
identifying the studies that were outside the 95% confi-
dence ellipse. We also undertook a meta-regression ana-
lysis of logit diagnostic OR using a priori potential 
sources of heterogeneity entered as covariates in the 
meta-regression model.23 

We investigated the heterogeneity resulting from 
sample or study design characteristics by exploring the 
effects of potential predictive variables.24 For the sample 
we examined the effect of language (translated vs not 
translated), baseline prevalence of major depressive dis-
order in the screened population, as a proxy measure of 
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the spectrum of severity of disorder within the screened 
population, and study settings (primary care vs general 
hospital). For study quality, we considered blinding (of 
the assessor to the results of the Whooley questions as 
well as the gold standard) and whether the studies 
avoided a case–control design or an artificially inflated 
base rate of major depression. If these items were 
important sources of heterogeneity, then they would be 
predictive in a meta-regression analysis, and would 
reduce the level of between-study heterogeneity in the 
meta-regression model. 
Analyses were conducted using STATA V.12, with the 

metandi, metabias, metareg and metafunnel user-written 
commands. 

RESULTS 
The initial search identified 6846 unique citations (10 589 
citations before de-duplication). Twenty-two of these cita-
tions met initial inclusion criteria and were selected for 
further screening of the full article (figure 1). Ten of the 
22 met final stage inclusion criteria. The reasons for 
exclusion of the 12 studies are as follows: three used the 
PHQ-2 not the Whooley,25–27 for one study we were 
unable to establish whether the two-item questionnaire 
used was the Whooley,28 four did not use a gold standard 
reference test,13 29–31 two did not report data on a diagno-
sis of major depression alone (eg, outcome was any 
depression diagnosis)32 33 and for two it was not possible 
to extract information to calculate a 2×2 contingency 
table.34 35 

Overview of included studies 
Table 1 summarises the characteristics of the included 
studies. The studies took place in a variety of countries 
and settings. The samples included adults and older 
adults and ranged from predominantly male12 to 
entirely female samples.36 37 Sample sizes ranged from 
8938 39to over 100014 and the proportion depressed 
according to the gold standard ranged from 3.3%38 to 
34%.40 Clinicians administered the Whooley questions 
in the majority of studies. The language of administra-
tion was English in six of the studies; translated versions 
were used in the remainder. A variety of gold standard 
measures were used, though the CIDI was used in 4 of 
the 10 studies. 

Quality assessment 
Table 2 summarises the results of the quality assessment 
using QUADAS-II. None of the studies was rated as at 
low risk of bias across all domains. A rating of an 
unclear risk of bias was the most common rating across 
the domains. All studies avoided the use of a case– 
control design. Only three clearly made attempts to 
exclude people with a known history of depression. Six 
of the 10 studies provided evidence of blinding in both 
directions (ie, Whooley interpreted blind to reference, 
reference interpreted blind to Whooley). In terms of the 

QUADAS-2 applicability criteria, all studies were rated as 
applicable on all three domains. 

Diagnostic properties of the Whooley questions (no help 
question) 
Ten studies reported the diagnostic properties of the 
Whooley questions. One study41 reported a significantly 
lower sensitivity and higher specificity than other 
studies. In the remaining nine studies, the sensitivity 
ranged between and 0.9039 and 1.00.36–38 42 Specificity 
values ranged between 0.4437 42 and 0.78.14 Table 3 pre-
sents the individual performance of the 10 studies 
including sensitivity, specificity, likelihood ratios and 
diagnostic ORs and their corresponding 95% CIs. 
The pooled sensitivity was 0.95 (CI 0.88 to 0.97), 

pooled specificity 0.65 (CI 0.56 to 0.74), pooled positive 
likelihood ratio 2.78 (CI 2.16 to3.57), pooled negative 
likelihood ratio 0.07 (CI 0.03 to 0.16) and diagnostic OR 
36.91 (17.52 to 77.76). The level of between-study het-
erogeneity was low (I2=24.1%). Figure 2 shows the 
Whooley questions summary receiver operating charac-
teristic plot of major depression diagnosis. Figure 3 
shows the posterior probabilities given positive and nega-
tive test results. The figure shows that, at the prevalence 
rate expected in the general population (less than 
20%), the probability of a depressed person with a 
negative test result is very low; whereas the probability 
of a depressed person with a positive test result is 
around 40%. 
We conducted a meta-regression to explore possible 

sources of heterogeneity. Descriptive variables and 
quality assessment criteria (setting, baseline prevalence 
of major depression, language, whether the study 
avoided a case–control design and blinding) were exam-
ined as predictors. Out of these variables, only the preva-
lence of major depression was significant (p=0.026). 

Subgroup analyses 
One of the possible reasons for heterogeneity is the 
various clinical settings in which the Whooley questions 
have been validated. On a priori grounds we conducted 
subgroup analyses to examine the diagnostic perform-
ance of the Whooley questions in similar clinical 
settings. 
Five studies were conducted in primary care set-

tings,14 17 37 40 42 three studies recruited in hospital or 
36 39out-patient-based medical settings12 and two in 

community settings.38 41 In primary care settings the 
Whooley questions had a pooled sensitivity of 0.96 (CI 
0.91 to 0.98), pooled specificity 0.61 (CI 0.48 to 0.73), 
pooled positive likelihood ratio 2.53 (CI 1.80 to 3.56), 
pooled negative likelihood ratio 0.04 (CI 0.01 to 0.13) 
and diagnostic OR 52.07 (15.65 to 173.18). 
Heterogeneity in primary care studies was moderate 
I2=49.9%. 
We did not identify a sufficient number of studies 

(minimum of four studies for a diagnostic meta-analysis) 
using a comparable clinical setting to conduct further 
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Figure 1 Overview of selection 
of studies (PRISMA). 

subgroup analyses for other settings. There were not 
enough studies to pool the results separately for differ-
ent age groups. 
Six studies validated the original (English) version of 

the Whooley questions.12 14 17 36 37 39 Pooled sensitivity 
for these studies was 0.95 (0.89 to 0.98), pooled specifi-
city was 0.64 (0.54 to 0.72), positive likelihood ratio 2.67 
(2.11 to 3.38), negative likelihood ratio 0.06 (0.02 to 
0.15) and pooled diagnostic OR 40.64 (17.00 to 97.14). 
Heterogeneity in the English studies was low (7.3%). 

Whooley questions and help question 
Lack of consistency in the phrasing of the questions and 
how the data were combined meant that we were unable 
to combine results for a meta-analysis of the help ques-
tion. Instead we described the results of the studies indi-
vidually. Two studies14 41 considered a positive screen as 
a positive response to either or both Whooley questions 
and yes to the help question (yes today; or yes, but not 
today). The psychometric properties of this method of 
scoring the Whooley questions were, as reported by 
Arroll et al14: sensitivity 0.95 (95% CI 0.85 to 0.99), speci-
ficity 0.89 (95% CI 0.87 to 0.91), positive likelihood ratio 

9.06 (95% CI 7.41 to 11.10) negative likelihood ratio 
0.04 (95% CI 0.01 to 0.18) and OR 190.00 95% (50.00— 
* value unable to be estimated). The psychometric prop-
erties reported by Suija et al showed a lower sensitivity of 
0.68 (95% CI 0.46 to 0.85) but comparable specificity of 
0.85 (0.82 to 0.88). Positive likelihood ratio was 4.77 
(95% CI 3.36 to 6.78), negative likelihood ratio 0.37 
(95% CI 0.21 to 0.66) and OR 12.80 (95% CI 5.40 to 
30.20). Arroll et al14 made the distinction between ‘help, 
yes but not today’ or ‘yes, help today’ though we were 
unable to extract 2×2 tables for these different responses 
to the help questions from the data presented in the 
paper. 
The remaining two studies36 42 reported the psycho-

metric properties of the help question only in those who 
scored positive on either Whooley questions. Mann et al 
used the help question ‘is this something you feel you 
need or want help with?’ rather than the one proposed 
by Arroll et al14. Psychometric properties of a positive 
answer to either Whooley question and a positive answer 
to this question were as follows: sensitivity 0.66 (95% CI 
0.38 to 0.88), specificity 0.91 (95% CI 0.78 to 0.98), posi-
tive likelihood ratio 8.22 (95% CI 2.62 to 25.80), 
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Table 1 Descriptive characteristics of the included studies 

Study 
Sample characteristics 
(Country, setting, age, sex) 

Sample size and 
% depressed Whooley characteristics 

Diagnostic 
standard 

Adachi et al38 Country: Japan N=89 Administration: psychiatrists and clinical MINI 
Setting: community Depressed: 3.3 psychologists 
Age (years): M=38.4 (SD=6.6) Language: Japanese 
Female: 9% 

Arroll et al17 Country: New Zealand N=421 Administration: general practitioner CIDI 
Setting: primary care Depressed: 6 Language: English 
Age (years): M=46 (range=16–90) 
Female: 70% 

Arroll et al14 Country: New Zealand N=1025 Administration: not stated CIDI 
Setting: primary care Depressed: 5 Language: English 
Age (years): not stated 
Female: % not stated 

Gjerdingen et al37 Country: USA N=506 Administration: doctoral-level SCID 
Setting: primary care Depressed: 4.6 psychology students 
Age (years): M=28.9 Language: English 
Female: 100% 

Mann et al36 Country: UK N=94 Administration: Researcher SCID 
Setting: secondary care Depressed: 19 Language: English 
Age (years): M=27.4 (SD=5.8) 
Female: 100% 

McManus et al39 Country: USA N=1024 Administration: not stated DIS 
Setting: secondary care Depressed: 22 Language: English 
Age (years): M=67 (SD=11) 
Female: 18% 

Mohd-Sidik et al42 Country: Malaysia N=146 Administration: family medicine specialist CIDI 
Setting: primary care Depressed: 21.2 Language: Malay 
Age (years): not stated 
Female: 100% 

Robison et al40 Country: USA N=303 Administration: interviewer CIDI 
Setting: primary care Depressed: 34 Language: Spanish 
Age (years): M=61 (range 50–68) 
Female: 71% 

Suija et al41 Country: Finland N=474 Administration: psychiatrist MINI 
Setting: community Depressed: 5.3 Language: not stated 
Age (years): 72–73 
Female: 58.4% 

Whooley et al12 Country: USA N=536 Administration: self-report DIS 
Setting: urgent care clinic Depressed: 18.1 Language: English 
Age (years): M=53 (SD=14) 
Female: 3% 

O
p
e
n

 A
c
c
e
s
s

 

MINI, Mini International Neuropsychiatric Interview; CIDI, Composite International Diagnostic Interview; DIS, Diagnostic Interview Schedule; SCID, Structured Clinical Interview for DSM 
Disorders; PICO, Population, Intervention, Comparator and Outcome; DOR, Diagnostic Odds Ratio; LR, Likelihood Ratio. 
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Table 2 Quality assessment of included studies 

Patient selection: Patient selection: Index test: 
avoid case– Patient selection: appropriately Patient Whooley Index test: if 

Patient selection: control/avoid avoided excludes those selection: interpreted translated, Index test: 
Consecutive or artificially inappropriate known to be overall risk blind to appropriate overall risk 

Study random sample inflated base rate exclusions depressed of bias reference test translation of bias 

Adachi et al38 ✓ ✓ ? ? Unclear ? ✓ Unclear 
Arroll et al17 ? ✓ ✓ ✓ Unclear ✓ NA Low 
Arroll et al14 ✓ ✓ ✓ ✓ Low ✓ NA Low 
Gjerdingen et al37 ✓ ✓ × ? High ✓ NA Low 
Mann et al36 ✓ ✓ ? ? Unclear ✓ NA Low 
McManus et al39 ✓ ✓ × ? High ? NA Unclear 
Mohd Sidik et al (2011) ✓ ✓ ✓ ✓ Low ✓ ✓ Unclear 
Robison et al40 ? ✓ ✓ ? Unclear × ✓ High 
Suija et al41 ✓ ✓ ✓ × High ✓ ? Unclear 
Whooley et al12 ? ✓ ✓ ? Unclear ✓ NA Low 

Reference test: 
Reference test Reference test: Reference test: Flow/timing: 
correctly Reference test Reference test: If translated, Reference Flow/timing: Flow/timing: All 
classifies interpreted If translated, psychometric test: Interval of All participants participants Flow/timing: 
target blind to appropriate properties Overall risk two weeks receive same included in Overall risk 

Study condition Whooley translation reported of bias or less reference test analysis? of bias 

Adachi et al38 ✓ ? ✓ ? Unclear ? ✓ ✓ Unclear 
Arroll et al17 ✓ ✓ NA NA Low ? ✓ ✓ Unclear 
Arroll et al14 ? ✓ NA NA Unclear ? ✓ ? Unclear 
Gjerdingen et al37 ✓ ? NA NA Unclear ✓ ✓ × High 
Mann et al36 ✓ ✓ NA NA Low ✓ ✓ × High 
McManus et al39 ? ? NA NA Unclear ? ✓ ✓ Unclear 
Mohd Sidik et al ✓ ✓ ✓ ? Unclear ✓ ✓ ✓ Low 
(2011) 
Robison et al40 × × ✓ ? High ? ✓ × High 
Suija et al41 ✓ ✓ ? ? Unclear ✓ ✓ ✓ Low 
Whooley et al12 ✓ ? NA NA Unclear ✓ ✓ ✓ Low 

✓, criterion met; ×, criterion not met; ?, insufficient information to code whether criterion met; NA, not applicable. 

O
p
e
n

 A
c
c
e
s
s
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Table 3 Performance of individual studies (no help question) 

Sensitivity Specificity Positive LR Negative LR 
Study (95% CI) (95% CI) (95% CI) (95% CI) DOR (95% CI) 

Adachi et al38 1.00 (0.29 to 1.00) 0.59 (0.48 to 0.69) 
Arroll et al17 0.96 (0.82 to 0.99) 0.67 (0.62 to 0.71) 
Arroll et al14 0.95 (0.85 to 0.99) 0.78 (0.75 to 0.81) 
Gjerdingen et al37 1.00 (0.92 to 1.00) 0.44 (0.39 to 0.48) 
Mann et al36 1.00 (0.78 to 1.00) 0.66 (0.57 to 0.75) 
McManus et al39 0.90 (0.85 to 0.93) 0.69 (0.65 to 0.72) 
Mohd-Sidik et al 1.00 (0.88 to 1.00) 0.70 (0.61 to 0.78) 
Robison et al40 0.91 (0.78 to 0.98) 0.44 (0.37 to 0.50) 
Suija et al41 0.64 (0.42 to 0.82) 0.88 (0.85 to 0.91) 
Whooley et al12 0.95 (0.89 to 0.98) 0.56 (0.52 to 0.61) 

*Value could not be estimated. 

negative likelihood ratio 0.36 (95% CI 0.17 to 0.74) and 
OR 22.70 (95% CI 4.83 to 105.00). 
Mohd-Sidik et al used the help question proposed by 

Arroll et al14, and made the distinction between ‘help, 
yes but not today’ or ‘yes, help today’. For this study we 
were able to ascertain how distinguishing between these 
two options can affect the ability of the help question 
to detect depression, in people who responded yes to 
either of the Whooley questions. If a positive answer 
to the help question was considered ‘yes today’, sensitiv-
ity was 0.61 (95% CI 0.42 to 0.78), specificity was 
0.94 (95% CI 0.80 to 0.99), positive likelihood ratio was 
10.4 (95% CI 2.64 to 41.1), negative likelihood ratio 
0 0.41 (95% CI 0.262 to 0 0.64) and OR 25.3 (95% 
CI 5.55—* value unable to be estimated). If a positive 
answer to help question was considered a positive 
answer to ‘yes today, or yes, but not today’, sensitivity 
was higher at 0.87% (95% CI 0.70% to 0.96%), but spe-
cificity lower at 0.82% (95% CI 0.65% to 0.93%); posi-
tive likelihood ratio was 4.94 (95% CI 2.36 to 10.30), 
negative likelihood ratio was 0 0.15 (95% CI 0.06 to 
0.39) and OR 31.5 (95% CI 8.22 to 120.00). In this 
study, therefore, answering ‘yes, help today’ increases 
the specificity of the Whooley questions when used in 
conjunction with the help question. 

DISCUSSION 
NICE guidance recommends that, in the UK, GPs con-
sider using the Whooley questions to identify potential 
depression in certain patient groups7–9 such as people 
with long-term conditions and women during the peri-
natal period. The guidance suggests that the Whooley 
questions are used as a case-finding tool for depression, 
so if an individual responds positively to one or both of 
the questions a more comprehensive assessment is 
carried out to determine whether or not that individual 
is depressed. The guidance acknowledges, though, that 
this recommendation is based on limited evidence. 
Furthermore, there is inconsistency between NICE guid-
ance about whether the Whooley questions should be 
combined with an additional help question. 

2.46 (1.90 to 3.17) * * 
2.93 (2.51 to 3.43) 0.05 (0.01 to 0.35) 57.10 (9.71 to *) 
4.43 (2.86 to 5.09) 0.05 (0.01 to 0.21) 81.70 (21.6 to *) 
1.79 (1.65 to 1.94) * * 
3.00 (2.31 to 3.90) * * 
2.91 (2.60 to 3.25) 0.14 (0.09 to 0.21) 20.40 (12.90 to 32.40) 
3.83 (2.55 to 4.48) * * 
1.64 (1.42 to 1.89) 0.18 (0.13 to 0.25) 8.90 (2.83 to 27.90) 
5.75 (3.88 to 8.52) 0.40 (0.24 to 0.68) 14.20 (6.06 to 33.20) 
2.23 (1.98 to 2.50) 0.07 (0.02 to 0.19) 30.80 (11.50 to 81.90) 

This review sought to establish the current evidence 
for the diagnostic performance of both the original 
two-item Whooley questions and their combination with 
an additional help question. The original validation 
study reported that the two-item version of the questions 
had high sensitivity (0.95, 95% CI 0.89 to 0.98) and 
modest specificity (0.56, 95% CI 0.52 to 0.61). The 
current review found comparable results. Pooled sensitiv-
ity was 0.95 (95% CI 0.88 to 0.97) and pooled specificity 
was 0.65 (95% CI 0.55 to 0.74). Similar figures were also 
reported in the subgroup analysis examining primary 

Figure 2 Whooley questions summary receiver operating 
characteristic plot of diagnosis of major depressive disorder. 
Pooled sensitivity and specificity using a bivariate 
meta-analysis. 
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Figure 3 Bayesian graph for 
major depressive disorder for 
Whooley questions. 

care studies (sensitivity: 0.96, 95% CI 0.91 to 0.98; speci-
ficity: 0.61, 95% CI 0.48 to 0.73). 
Our search identified four studies that used the help 

questions. The authors of the original validation study14 

developed the help question in order to encourage the 
patient to take an active role in making decisions about 
their own treatment. They also suggested that the help 
question may improve specificity. Two categories of help 
were proposed in this study (help ‘but not today’, and 
help ‘yes today’).14 42 However, of the four studies identi-
fied in our review, only two studies, one of which was the 
original validation study, distinguished between these 
two help categories: one study combined the two 
responses41 and the fourth study36 used a different 
response. Given the small number of studies and the 
variability in how the help question was used, we were 
unable to combine these studies in a meaningful way in 
order to ascertain the diagnostic performance of the 
help question when used with the original Whooley 
questions. 

Limitations 
The results of the systematic review need to be consid-
ered in light of the limitations of the primary studies 
used in the review and the review itself. As the 
QUADAS-2 ratings indicate, there are a number of lim-
itations of the primary studies and often details about 
key methodological criteria were not reported. Only a 
small number made attempts to exclude people already 
known to have depression. The aim of depression 
screening is typically to identify depression in those not 
known to have that problem. It is possible that excluding 
those known to be depressed may alter the diagnostic 
performance of a test. Blinding in both directions was 
established in some but not all studies. Lack of blinding 
may artificially inflate the diagnostic performance of a 

test. It is possible then that the results may overestimate 
the performance of the Whooley. 
Four of the 10 studies used the CIDI as the reference 

test, an instrument that has been described as an imper-
fect gold standard for mental health diagnosis.43 

However, the results of these studies for the two-item 
Whooley questions appeared broadly comparable with 
studies using a different gold standard. For the studies 
using the additional help question, the two studies that 
used the CIDI were the same two studies that reported 
increased specificity without an impact on sensitivity,14 42 

findings that were not replicated in the two studies that 
used other gold standards.36 41 It is unclear to what 
extent these differences are linked to the use of differ-
ent gold standards. 
There are also a number of limitations of the review 

itself. First, we did not include the ‘help’ question in the 
search terms, which may have meant we missed articles 
focused solely on its effect. Second, although efforts 
were made to identify grey literature, it remains possible 
that unpublished studies were missed, so we cannot rule 
out the possibility of publication bias. Third, there is 
inconsistency in the published studies in how the 
Whooley questions are referred to, and while the 
inclusion of various alternative terms for the Whooley 
questions in the search strategy attempted to address 
this, it is possible that further relevant studies may have 
been missed. 

Recommendations 
The limitations suggest a number of research recom-
mendations. Future diagnostic validation studies should 
report sufficient detail on the method to permit an 
assessment of key methodological criteria, such as those 
given in the QUADAS-2. Subsequent reviews of the 
Whooley would benefit from a more consistent method 
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of referring to the Whooley in primary studies. We 
would recommend the use of the term ‘Whooley ques-
tions’ and avoidance of the term ‘PHQ-2’. Although the 
PHQ-2 shares similarities with the Whooley questions, 
the PHQ-244 asks about a different time frame and uses 
a different scoring system (see online supplementary 
appendix 2). We recommend that future studies should 
refer to Whooley in the title or abstract to facilitate 
future reviews of the measure. 

CONCLUSION 
This review on the diagnostic accuracy of the Whooley 
questions provides evidence of consistent high sensitivity 
and moderate specificity for the two questions across a 
range of settings among different populations. The 
Whooley questions demonstrate discriminatory power at 
ruling out depression: few people who answer no to 
both questions are depressed according to gold stand-
ard diagnostic interview. Given that depression is a 
common condition, this finding should be valuable to 
clinicians in general practice for use with patients they 
have concerns about. Despite its modest specificity, 
which means that many people who score positively will 
not meet diagnostic criteria for depression, the test 
retains value in its ability to eliminate the target condi-
tion. Although this review identified some evidence that 
the addition of a help question appeared to improve 
specificity—when used as second tier test—the inconsist-
ency, both in how the question was phrased and how 
data were combined, means evidence of its performance 
remains limited. 
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