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Abstract
Background 
Major depressive disorder (MDD) is often a 
chronic disorder with relapses usually detected 
and managed in primary care using a validated 
depression symptom questionnaire. However, for 
individuals with recurrent depression the choice 
of which questionnaire to use and whether a 
shorter measure could suffice is not established. 

Aim
To compare the nine-item Patient Health 
Questionnaire (PHQ-9), the Beck Depression 
Inventory, and the Hospital Anxiety and Depression 
Scale against shorter PHQ-derived measures for 
detecting episodes of DSM-IV major depression in 
primary care patients with recurrent MDD.

Design and setting
Diagnostic accuracy study of adults with 
recurrent depression in primary care 
predominantly from Wales

Method
Scores on each of the depression questionnaire 
measures were compared with the results of 
a semi-structured clinical diagnostic interview 
using Receiver Operating Characteristic curve 
analysis for 337 adults with recurrent MDD.

Results
Concurrent questionnaire and interview data 
were available for 272 participants. The one-
month prevalence rate of depression was 
22.2%. The area under the curve (AUC) and 
positive predictive value (PPV) at the derived 
optimal cut-off value for the three longer 
questionnaires were comparable (AUC = 
0.86–0.90, PPV = 49.4–58.4%) but the AUC for 
the PHQ-9 was significantly greater than for the 
PHQ-2. However, by supplementing the PHQ-2 
score with items on problems concentrating 
and feeling slowed down or restless, the AUC 
(0.91) and the PPV (55.3%) were comparable 
with those for the PHQ-9.

Conclusion
A novel four-item PHQ-based questionnaire 
measure of depression performs equivalently 
to three longer depression questionnaires in 
identifying depression relapse in patients with 
recurrent MDD. 

Keywords
diagnosis; major depressive disorder; primary 
care; recurrent depression; ROC curve; 
sensitivity and specificity.

INTRODUCTION 
The importance of major depressive 
disorder (MDD) is well established.1 
Depression is difficult to diagnose2 and 
manage,3,4 despite major public health and 
education campaigns. The use of validated 
depression screening questionnaires in 
primary care is recommended in the UK.3 
These include the 9-item Patient Health 
Questionnaire (PHQ-9),5 the 7-item Hospital 
Anxiety and Depression Scale depression 
subscale (HADS-D),6 and the 21-item Beck 
Depression Inventory (BDI).7

The PHQ-9 and the HADS-D are the most 
widely used,8 perform reasonably well as 
screening instruments for depression,9–11 
but agreement levels for depression 
severity seem poor,10 and findings on 
effectiveness in correctly diagnosing MDD 
in primary care are mixed.12–15 Research 
has shown, despite the widespread use 
of screening questionnaires in clinical 
practice, recognition of both first onset 
and relapse of MDD remains poor,2 
questionnaire depression scores correlate 
poorly with actual clinical management,8 

and GPs express reservations about the 
validity and utility of these questionnaire 
measures.4,16 However, patients view 
the score as a tangible measure of their 
condition.16,17 

The length of the questionnaires may be 
an issue given time constraints in general 
practice,18 as they can take 3 to 5 minutes 
to complete, half the primary care 
consultation length in many countries, and 
this may be a barrier to integrating scores 
with clinical assessment.8 The situation 
may be even worse for individuals with 
recurrent depression as GPs may have a 
broader range of physical and social health 
problems to deal with.8,19 

Given that depression symptoms are 
quite highly correlated, briefer measures 
of depression may perform adequately 
to detect MDD and also improve the 
acceptability and utility of depression 
measures, especially for those individuals 
with recurrent depression.19 PHQ-2 was 
developed for depression screening,20 with 
some evidence for a role in diagnosing 
depression.21,22 However, a meta-analysis 
has highlighted weaknesses in identifying 
depressive disorder with short measures,23 
and difficulties in establishing an optimal 
cut-off when used for screening.24,25

Finally, the instruments used for 
screening and picking up new cases 
of depression may not be the best 
instruments for use in those individuals 
with recurrent depression. Monitoring 
for relapse and remission in those with 
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recurrent depression is another important 
role of primary care. To date, there has 
been no investigation as to what measures 
work best in primary care for this purpose. 

AIMS
The aims of this study are to establish 
whether, for a sample of individuals with a 
history of recurrent depression: 

• the HADS-D, PHQ-9 and BDI perform 
equivalently in accurately identifying 
MDD relapse as established by a 
semi-structured psychiatric interview 
(Schedules for Clinical Assessment in 
Neuropsychiatry (SCAN)26); 

• the PHQ-2 performs as well as the above 
longer measures in identifying MDD;

• the performance of the PHQ-2 in 
identifying MDD can be enhanced using 
other PHQ-9 items.

METHOD
Sample
Three hundred and thirty nine families with a 
history of recurrent depression in the parent 
and with children aged 9–17 were recruited 
into a study examining intergenerational 
transmission of depression in families 
predominantly in South Wales. One of the 
aims of this study was to look at how best to 
monitor depression in adults with recurrent 
depression. Parents with recurrent 
depression were identified by searching 
their medical records and then carrying 
out a telephone assessment to ensure 
they met the criteria for inclusion in the 
study (at least two episodes of depression 
requiring antidepressant treatment in the 
past 5 years).

Two families were subsequently excluded 
as detailed assessment revealed a history of 
bipolar disorder. The 337 families included 
were recruited either through general 
practices (263 families), through an existing 
register of depressed adults (64 families) or 
by other means (10 families). Individuals with 
a history of bipolar disorder, schizophrenia 
or schizoaffective disorder were excluded. 
Ethical approval was obtained from the 
South East Wales Research Ethics 
Committee. The methodology has been 
previously described,27 and recruitment as 
per CONSORT guidelines is summarised 
in Figure 1.

Measures
All participating adults were mailed and 
self-completed the PHQ-9, BDI (version 
1A) and HADS-D, and these individuals 
were all also interviewed using the SCAN 

How this fits in
Individuals with recurrent depression, 
apart from being more likely to be 
depressed, are also more likely to have 
their depression undertreated. The use of 
standardised validated questionnaires in 
primary care has been promoted for adults 
with depression but whether these inform 
management is debatable and limited time 
availability is an issue. Depression relapse 
in adults with recurrent depression can be 
diagnosed accurately with a short four-item 
questionnaire derived from the PHQ-9. A 
shorter questionnaire may be more easily 
recalled and scores incorporated into day-
to-day clinical management.

Database of previously
identified adults with

recurrent unipolar
depression from the

community

Sourced through CMH teams
and local advertisements

312 letters sent

62 GP surgeries across
south Wales

Identified parents with
recurrent depression using
depression Read Codes and/

or prescriptions for
antidepressant medication

>4000 letters sent

Volunteer/other

Posters in local health
centres and hospitals and

the depression
alliance newsletter

161 responses

81 adults (families) booked

17 withdrew:

11 changed mind prior to
assessment

5 assessments were
incomplete

1 withdrawn post assessment
due to bipolar diagnosis

105 withdrew:

96 changed mind prior to
assessment

6 assessments were
incomplete

1 withdrawn as child unable
to do assessments due
to learning disabilities

1 assessment not completed
due to bipolar diagnosis

1 withdrawn post assessment
as met criteria for bipolar at

time of interview

10 withdrew:

9 changed mind prior to
assessment

1 assessment not completed
due to bipolar and personality

disorder diagnosis

368 adults (families) booked 20 adults (families) booked

>700 responses

Final sample

337 adults; 315 females and 22 males (aged 26–55 years, mean age 42 years)

336 adults completed SCAN interview
272 adults completed all three questionnaires and interview within 3 weeks of each other

Exclusions

Exclusions

Adult (parent) not suffered with recurrent unipolar depression (at least 2 episodes)
Presence of a previous psychotic or bipolar diagnosis in adult (parent)

Child not biologically related to depressed parent or not aged 9–17 years
Child with moderate-severe intellectual disability (IQ<50)

<50 responses

Figure 1. CONSORT diagram: Recruitment.
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by research psychologists. The SCAN 
interview is a well-established, widely 
used psychiatric diagnostic interview that 
assesses symptoms over the last month. 
Training and monitoring/quality control was 
carried out by a research psychiatrist. The 
majority of interviews were conducted within 
2 weeks of completing the questionnaires 
(252/318), 19 individuals did not complete 
questionnaires and those with an interval of 
more than 3 weeks were excluded from this 
analysis (n = 42). 

The HADS-D was developed for the 
assessment of depression in medical 
outpatients, and has been widely used 
worldwide.6 HADS-D scores range from 
0 to 21, with scores between 8 and 10 
indicating borderline depression, and of 
11 or above indicating probable major 
depressive illness. The PHQ-9 items are 
based on DSM-IV MDD symptoms and 
scores range from 0 to 27, with scores 
of 5–9 indicating mild depression, 10–14 
moderate depression, 15–19 moderately 
severe depression, and scores of 20 or 
above indicating severe depression.5 Two 
items from the PHQ-9, the items relating to 
‘low mood’ and ‘loss of interest’, constitute 
the PHQ-2 scale.21 The final questionnaire 
measure used in this study was the well-
established Beck Depression Inventory 
Version 1A (BDI-IA).7 Scores on this scale 
range from 0 to 63, with scores of 10–18 
indicating mild–moderate depression, 
19–29 indicating moderate–severe 
depression, and 30–63 indicating severe 
depression. 

Analysis
Questionnaire scores (index tests) were 
compared to a current (last month) 
episode of DSM-IV depressive disorder, 
diagnosed using the SCAN interview, using 
Receiver Operating Characteristic (ROC) 
curve analysis. ROC curve analysis not 
only plots the sensitivity and specificity 
values at different cut-off values on the 
questionnaire as a curve to identify an 
optimum cut-off score, but also calculates 
the area under the curve (AUC), sometimes 
termed C-index, to assess how well 
the questionnaire performs overall in 
correctly identifying depressive disorder 
(as diagnosed by the psychiatric interview). 
Scores of above 0.5 on ROC curve analysis 
indicate the questionnaire performs better 
than chance in identifying depression and a 
score of 1.0 indicates it performs perfectly. 
The AUC (C-index), sensitivity, specificity, 
positive predictive value (PPV), negative 
predictive value (NPV), positive likelihood 

ratio (LR+), and negative likelihood ratio 
(LR–) were initially derived for different 
cut-off scores for the PHQ-9, HADS-D, and 
BDI-IA using STATA (version 11).

In the next stage, the responses on 
the 2 items constituting the PHQ-2 were 
compared with the PHQ-9, HADS-D and 
BDI using ROC curve analysis and reported 
as described above.

Finally the PHQ-2 scores were 
supplemented with additional items from 
the PHQ-9 and systematically compared 
for performance in identifying MDD against 
all other measures, again using ROC 
curve analysis and the measures already 
described.

A single cut-off score was proposed for 
each of these questionnaires based on the 
Youden index (sensitivity + specificity –1) 

RESULTS
Results from 337 families were eligible 
to be included in the analysis. Adult 
participants were aged 26–55 years (mean 
age = 42 years, SD = 5.44) with a history 
of DSM- IV recurrent MDD (at least two 
previous episodes of depression); 18 (6.5%) 
were male and 258 (93.5%) were female. 

In total, 336 individuals fully completed 
a SCAN interview. The results from the 
first wave of this study were used for the 
analysis for this paper (December 2007 to 
April 2009).

Complete interview and questionnaire 
data were available for 274 individuals 
for the BDI, 273 individuals for the PHQ 
and 275 individuals for the HADS-D. The 
primary analysis was based on the 272 
participants where information from 
all three questionnaires and the SCAN 
interview was available and interviews and 
questionnaires were completed within 
3 weeks of each other. For these 272 
individuals the prevalence rate of a current 
episode (in the last month) of DSM-IV major 
depression was 22.2% derived from the 
SCAN psychiatric interview. 

The full results for the initial analyses 
for the BDI-1A, HADS-D, PHQ-9, PHQ-2, 
and the ‘4-item PHQ’ are shown in Table 1. 
The AUCs were similar for the three 
questionnaires and confidence intervals 
overlapped, with the AUC for PHQ-9 being 
highest (0.90), the BDI-1A next (0.89) and 
finally the HADS-D (0.86). 

Further analysis examining modified 
shortened versions of the PHQ-9 showed 
that the AUC was best for a 4-item scale 
(4-item PHQ), which consisted of the PHQ-2 
items as well as the items on concentration 
and feeling slowed down or restless 
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(AUC = 0.91); the range for all other 4-item 
combinations was 0.87–0.90.

The only significant difference when the 
AUC for the PHQ-9 scale (the scale with 
the highest calculated AUC value) was 
compared with the AUC for the BDI-1A, 
HADS-D, and PHQ-2 was between the 

PHQ-2 and the PHQ-9 (χ2 = 6.41, P = 0.011). 
If the analysis was repeated using 4 items 
from the PHQ (4-item PHQ) instead of the 
PHQ-2 there were no longer any significant 
differences between any of the areas under 
the curve. The ROC curves for the BDI, 
HADS-D, PHQ-9, and the 4-item PHQ are 

Table 1. The area under the curve, sensitivity, specificity, positive predictive value (PPV), negative 
predictive value (NPV), positive (LR+), and negative (LR–) likelihood ratios for scores above the cut-off 
points on the BDI-IA, HADS-D, PHQ-9, PHQ-2 scales, and the 4-item PHQ

Measure (n) Sensitivity  Specificity  PPV  NPV    Area under curve (95% CI) Scale developers’  
Cut-off % % % % LR+ LR– categorisation of significance/ severity

BDI-IA (274)       0.89 (0.84 to 0.93)

≥10 98.3 39.7 31.7 98.8 1.63 0.04 Mild–moderate depression

≥16 86.7 69.6 44.9 94.8 2.85 0.19 

≥17  83.3 72.9 46.7 93.9 3.07  0.23 

≥18 80.0 76.6 49.4 93.1 3.42 0.26 

≥19 78.3 79.9 52.6 92.8 3.90 0.27 Moderate–severe depression

≥20* 78.3 84.5 59.0 93.2 5.08 0.26 

≥21 76.7 86.9  62.6 92.9 5.86 0.27 

≥30 46.7 97.2  82.6 86.5 16.65 0.55 Severe depression

HADS-D (275)        0.86 (0.81 to 0.91)

≥8 85.2 68.2 43.3 94.2 2.68 0.22 Borderline depression

≥9* 82.0 75.2 48.5 93.6 3.31 0.24 

≥10 72.1 83.2 55.0 91.3 4.29 0.34 

≥11 63.9 86.4 57.3 89.3 4.72 0.42 Probable clinical depression

≥13 50.8 93.5 69.0 86.9 7.77 0.53 

≥14 36.1 96.7 75.7 84.1 11.0 0.66 

PHQ-9 (273)        0.90 (0.86 to 0.94)

≥5 98.4 43.4 33.1 99.0 1.74 0.04 Mild depression

≥8 91.8 65.1 42.9 96.5 2.63 0.13 

≥9 88.5 72.2 47.6 95.7 3.18 0.16 

≥10 85.2 76.9 51.2 94.8 3.69 0.19 Moderate depression

≥11* 83.6 83.0 58.4 94.7 4.92 0.20 

≥13 77.0 87.3 63.4 93.0 6.05 0.26 

≥14 70.5 91.5 70.3 91.6 8.30 0.32 

≥15  62.3 92.0 69.0 89.5 7.77 0.41 Moderately severe depression

≥18 50.8 96.7 81.5 87.3 15.4 0.51 

≥19 37.7 97.2 79.3 84.5 13.3 0.64 

≥20 34.4 98.1 83.8 84.0 18.2 0.67 Severe depression

PHQ-2 (273)       0.87 (0.82 to 0.91)

≥2 96.7 50.9 36.0 98.0 1.97 0.06 

≥3* 72.1 82.1 53.5 91.2 4.02 0.34 

≥4 62.3 91.5 67.7 89.5 7.34 0.41 

≥5 42.6 95.3 72.1 85.3 9.04 0.60 

‘4-item PHQ’ (273)       0.91 (0.87 to 0.95)

≥3 93.4 67.9 45.4 97.3 2.91 0.10 

≥4  83.6 80.7 55.3 94.5 4.32 0.20 

≥5* 77.0 87.7 64.1 93.0 6.3 0.26 

≥7  59.0 95.8 80.0 89.1 13.9 0.43 

*Optimal cut-off point for defining a DSM-IV diagnosis of depressive disorder based on highest Youden index (sensitivity + specificity –1).
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displayed in Figure 2 and the ROC curve 
analysis is detailed in Table 2.

DISCUSSION
Summary
All three questionnaires (BDI, HADS-D, 
and PHQ-9) performed equally well in 
identifying MDD relapse, as diagnosed by 
the SCAN interview, in adults with a history 
of recurrent major depression, with a single 
cut-off value (showing both high sensitivity 
and specificity) for each questionnaire. The 
shorter PHQ-2 did not perform as well as 
the longer PHQ-9 in identifying depression. 
However, adding the items ‘impaired 
concentration’ and ‘feeling slowed down or 
restless’ to this scale resulted in equivalent 
performance to the longer questionnaires 
in identifying depression relapse and a 
single cut-off value.

Strengths and limitations
This large primary care sample was 
carefully screened to ensure they fulfilled 
the criteria for recurrent depression and 

then also completed a semi-structured 
psychiatric interview. A high prevalence 
rate for a current episode of depressive 
disorder (22.2%) was reported, which is 
broadly in line with the view of depression 
as a chronic disease.28 

The study had limitations. Only a small 
percentage of all the families initially 
approached consented to participate, 
most of the adults with depression who 
consented to participate in the study were 
female, and the sample included individuals 
with a range of patterns of depression 
symptoms (episodic to chronic). However, 
the rates of current depression reported 
are comparable with those reported for 
other studies of individuals with recurrent 
depression. A female excess in cases of 
depression is representative of GP attenders 
but as this was a study of parents with 
offspring aged 9–17, there may be an even 
greater over-representation of women, 
therefore caution should be used in applying 
these findings to other groups such as men 
with depression or adults without children. 
The study used the BDI-IA for the current 
study whereas the BDI-II29 has generally 
been recommended (for example, in the UK 
GP contract).3 However, scores30 and the 
factor structure31 for the BDI-IA and BDI-II 
scales are very similar. The order of the 
depression screening questionnaires in the 
questionnaire booklet was not randomised 
so this may potentially have affected 
results. However, the completion rate for 
the three questionnaires was very similar. 
The C-index for different combinations of 
items in the short scale were not very 
dissimilar (ranging from 0.87 to 0.91), so 
specific clinical recommendations would 
be premature and results would also need 
replication in another sample to exclude 
the possibility of over-fitting or chance. 
However, these results are broadly in line 
with the findings of other studies.

Comparison with existing literature
All three standard full-length 
questionnaires (the BDI, PHQ-9, and the 
HADS-D) performed very well in screening 
for depression relapse and also moderately 
well in correctly identifying depression in the 
sample. These results are in accordance 
with the findings of some earlier work,9–13 
but other studies have suggested a role 
for these questionnaires only as screening 
instruments rather than as diagnostic 
tools,14,15 but differences may relate to the 
prevalence rates of current depression.32 

The optimal cut-off values the study 
determined (using the Youden index) were 
different from those suggested by the scale 
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Table 2. ROC curve analysis comparing the PHQ-9, HADS-D, BDI, and 
4-item PHQ

Questionnaire N Area under curve Standard error 95% CI

PHQ-9  272 0.90 0.021 0.86 to 0.94

BDI 272 0.89 0.024 0.84 to 0.93

4-item PHQ  272 0.91 0.020 0.87 to 0.95

HADS-D 272 0.86 0.026 0.81 to 0.91

Test for difference in areas of four questionnaires χ2 (3) = 4.12, P = 0.2483.

Figure 2. ROC curves for the BDI 1-A, HADS-D, PHQ-9 and 4-item PHQ scales.
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developers. The optimal cut-off levels found 
in this study for the PHQ-9 (≥11) and the BDI 
(≥20) were higher than those recommended 
by the developers (PHQ-9 ≥10,5 BDI ≥197), 
whereas for the HADS-D the suggested 
cut-off (≥9) was considerably lower than 
that recommended (≥11).6 Similar but not 
identical disparities have also been found in 
other studies.8 However, there is no single 
method of determining the optimal cut-off 
scores on these questionnaires, and these 
depend on the purpose of the questionnaire 
(screening or diagnosis), the type of patient, 
the setting, and the costs and/or benefits of 
correctly making the diagnosis.32 The PPV 
for these depression questionnaires is not 
often reported in the literature and the only 
values found were those for the PHQ-9. 
These results were similar to those found 
in the study.13,25

The study also investigated the 
possibility of using a shorter measure to 
identify depression in the sample. In the 
study the PHQ-2, the most widely evaluated 
measure,21 did not perform as well as 
the PHQ-9 for depression detection. Some 
studies have found that it is an accurate 
measure of depression,22,23,33,34 but other 
studies have found that very short measures 
such as the PHQ-2 are only adequate as 
screening tools.20,34

The study found; however, that a 
4-item measure derived from the PHQ-9 
performed as well as the full-length 
standard questionnaires in identifying 
depression in the sample. Other studies 
have also reported encouraging findings 
using similar length (4- to 5-item) 
measures.35–37 A primary care-based study 
found that using a two-stage process, 
with initial screening using the PHQ-2 and 
subsequent questioning about the presence 
of other symptoms (sleep disturbance, 
anhedonia, low self-esteem, and decreased 
appetite), seemed to explain most of the 
variance in functioning associated with 
depression.35 In another study, in a fairly 
heterogeneous population, using three of 
the five non-somatic DSM items (low mood, 
anhedonia, concentration/indecisiveness, 
guilt/worthlessness, and suicidal thoughts) 

accurately identified depression diagnosed 
by the Structured Clinical Interview for 
DSM-IV.36 Finally, in a large outpatient-
based study,37 using the two PHQ-2 items 
along with ‘reduced drive’ (as a ‘rule-in’ 
item) and impaired concentration (as a 
‘rule-out’ item) resulted in improved 
performance in detecting depression. 
Psychomotor retardation had been found 
to have the highest accuracy as a ‘rule-
in’ item but because of a relatively low 
prevalence had not been included.34 In 
summary, in the above studies three of 
the four depression symptoms the study 
identified (mood, anhedonia, and impaired 
concentration) have been consistently 
found to be useful in detecting depression, 
with mixed findings for the fourth item 
(retardation/restlessness).

Implications for research and practice
Given that time is a major limiting factor 
in primary care consultations,18 the 
advantages of using a short questionnaire 
measure for assessing (and monitoring) 
depression in those with a known history 
of the disorder are considerable.23 Given 
that most patients with depression are 
entirely managed within primary care, a 
brief measure that is easy to recall and 
score may offer considerable advantages. 
In this study a 4-item scale of items from 
the PHQ performed as well as the full 
9-item PHQ scale (and other standardised 
questionnaires) in screening for and 
correctly identifying depression. Two of 
the items selected (low mood and loss of 
interest) are used in day-to-day depression 
screening so are well known by clinicians, 
so only two other items (problems with 
concentration and a feeling of being either 
slowed down or restless) have to be recalled. 
Using a short measure allows the clinician 
time to incorporate these responses into 
the framework of a normal consultation so 
may be more acceptable and may result in 
a higher level of use. This brief measure 
may be even more valuable in the presence 
of multimorbidity. These findings need to be 
replicated; however, before recommending 
more widespread use.
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