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Identifying depression among adolescents 
using three key questions:
a validation study in primary care

Abstract
Background
Depression in adolescents is a serious 
psychiatric illness. GPs play an important role 
in identifying adolescents with depression 
and those at risk of developing depression. 
Few validated tools are suitable for identifying 
adolescent depression in general practice.

Aim
To determine if three verbally asked key 
questions are valid for identifying depression in 
adolescents.

Design and setting
A cross-sectional, general practice multicentre, 
validation study was conducted in Oslo, Norway, 
and Aarhus, Denmark.

Method
A total of 294 adolescents answered three 
verbally asked key questions followed by a 
Composite International Diagnostic Interview 
(CIDI) for psychiatric diagnosis. Inclusion criteria 
were age (14–16 years) and fluency in the 
Norwegian or Danish language. The primary 
outcome was ROC curve statistics in terms 
of sensitivity and specificity, predictive values, 
and likelihood ratios of the three key questions. 
Secondary outcomes were Loevinger’s H, 
Cronbach’s α, and prevalence of depression.

Results
The three key questions met the criteria for 
construct and criterion validity for detecting 
depression among the adolescents. ROC 
curve statistics for the three key questions 
demonstrated an AUC of 0.79 for the answer 
‘yes’ to either screening question and of 0.73 
for the answer ‘yes’ to the help question. The 
positive predictive value was 31% and the 
negative predictive value was 97%.

Conclusion
The three key questions are useful for 
identifying depression in adolescents in primary 
health care.
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INTRODUCTION
The use of three key questions have so far 
been deemed sufficient to detect depression 
in adult patients. In a study by Arroll et 
al,1 three key questions (two ‘screening 
questions’ and one ‘help question’) were 
asked to consecutive patients in GP waiting 
rooms, and the GPs provided a possible 
diagnosis using the answers to the three 
questions.

Depression in adolescents is a serious 
psychiatric illness. The incidence of 
adolescents suffering from depressive 
disorders seems to be increasing,2,3 and 
early depression elevates the risk of 
developing depressive disorders later in 
life.4 Nevertheless, only one in five of the 
13–16-year-olds consecutively attending 
general practice5 and half of all depressed 
adolescents are diagnosed before reaching 
adulthood.6 Depression in teenagers has 
negative consequences for education, 
relationships, general functioning, and 
health.7,8 Many adolescents with depression 
engage in self-harming behaviour, and 
50% of victims of suicide had a medically 
recorded diagnosis of depression.9,10

Episode duration and recovery from 
depression can take months or even 
years,11 and the risk of recurrence is high.12 
Evidence has shown that adolescents 
with previous depressive disorders, many 
depressive symptoms, and a genetic 
disposition to depression are at increased 
risk of developing depression.12–14 A few 
years ago, the World Health Organization 
(WHO) ranked ‘depression’ among the 

biggest health issues on the scale of leading 
causes of burden of disease (Disability 
Adjusted Life Year; DALY) for middle- and 
high-income countries.15 The prevalence 
of major depressive disorder  (MDD) in 
adolescents is in the range of 2–6%,16–18 
with up to 20% of adolescents experiencing 
symptoms of depression.19,20

GPs play an important role in identifying 
adolescents with depression and those at 
risk of developing depression. Mauerhofer 
et al21 reported that most adolescents 
chose to contact their GP when consulting 
for psychological problems. Of those who 
did not seek help for their psychological 
problems, 78% had seen their GP at least 
once during the previous year for other 
reasons; this suggests deficient diagnostic 
routines.

Thus, adolescents consulting their 
GP for physical complaints, unexplained 
somatic symptoms, irritability, functional 
impairment, and substance misuse 
often also suffer from psychological 
problems.8,22 The challenge for GPs 
is to recognise depression in this group 
of adolescents.23 Only a few validated 
screening or assessment tools are suitable 
for identifying adolescent depression in 
general practice. The National Institute 
for Health and Care Excellence (NICE) 
guidelines recommend the Mood and 
Feelings Questionnaire (MFQ),24 and various 
study groups have developed structured 
programmes for GPs to manage adolescent 
depression in primary care,25,26 but these 
programmes lack diagnostic instruments 
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suited to the working conditions of GPs. A 
previous study, however, found the Hopkins 
Symptom Checklist-10 (HSCL-10) to be a 
valid instrument for identifying depression 
among adolescents in primary care.27

Because GPs work to tight timetables, in 
their first meetings with adolescent patients 
they would benefit from having short and 
reliable assessment tools to hand. It is 
suggested that the three key questions 
validated by Arroll et al1 for identifying 
depression in adults could also be used 
in meetings with young patients. Arroll et 
al’s study showed good results compared 
with other tools by providing a more precise 
identification of depression. 

The aim of the Danish-Norwegian 
Validation (DaNoVa) project was to test 
if these three questions could provide 
satisfactory construct and criterion validity 
for use in a general practice setting to 
identify depression in adolescents aged 
14–16 years.

METHOD
The DaNoVa project was conducted as 
a general practice multicentre study in 
collaboration between the Research Unit 
for General Practice, Aarhus University, 
Denmark, and the Department of General 
Practice, University of Oslo, Norway. The 
protocol was published in 2007.28

A total of 43 GPs in Aarhus (n = 18) and 
Oslo (n = 25) were invited to participate 
in a cross-sectional validation study of 
adolescents. Included in the study were all 
patients aged 14–16 years listed with the 
GPs. Every adolescent was provided with 
a code for anonymisation. Included in the 

study were 1137 adolescents from Aarhus 
and 1222 from Oslo.

After the study group received the GPs’ 
lists, a standard letter of invitation to 
participate was sent to the adolescents. 
The invitation letter contained information 
about study objectives and procedures as 
well as a form with the individual key code 
containing two questionnaires. A letter was 
sent to each of the participating adolescents 
together with the questionnaires HSCL-6, 
HSCL-10,27 and WHO-5. Analyses of these 
results will not be treated further in this 
article. 

The adolescents responded either by 
completing the hard-copy form sent by post 
or an online questionnaire. Hard-copy and 
online versions of the questionnaires were 
identical. The individual key code was used 
as a login ID to access the website and all 
responses were identified through the key 
code.

All participants stated an individual 
telephone contact number and a 
member of the study group called each 
adolescent and completed the Composite 
International Diagnostic Interview (CIDI) by 
telephone. The interviewers, who were all 
experienced GPs certified for CIDI, were 
blinded for questionnaire responses. The 
telephone interview began with three key 
questions followed by the depression and 
the demographic modules from the CIDI. 
The results were recorded electronically 
and pooled with the results from all 
questionnaires in the same database.

Key questions
The first two key questions (‘screening 
questions’) and the help question are 
presented in Box 1. Possible responses to the 
first two questions were ‘no’ or ‘yes’. Possible 
responses to the help question were ‘no’, 
‘yes, but not today’, or ‘yes’. If the adolescent 
answered ‘yes’ to one or both of the first 
questions, the help question was added.

CIDI
CIDI (version 2.1) was used as a gold 
standard interview. The module for 
depressive disorders can provide detection 
of seven different depressive disorders 
based on the DSM-IV and ICD-10 (F32.0–
F34.1). A diagnosis within the previous 
2 weeks was defined as ongoing, whereas 
a diagnosis before that was defined as 
previous. The key questions were tested 
against the gold standard test (CIDI) on 
the same participant. This is similar to 
an individual test–retest method in which 
the individual has a greater effect on the 
outcome than the sample.

How this fits in
Depression in teenagers often has serious 
consequences for life and health. GPs play 
an important role in identifying adolescents 
with depression; however, there are only a 
few validated tools suitable for identifying 
adolescent depression in general practice. 
In this study, three short questions, suitable 
for use in general practice, are validated for 
identifying depression in adolescents.
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Box 1. Two key questions and a help question

1.  During the past month have you often been bothered by feeling down, depressed, or hopeless?

2.  During the past month have you often been bothered by little interest or pleasure in doing things?

3. � Is this something with which you would like help?



Analyses were performed on complete 
data only. Both construct and criterion 
validity were examined: construct validity 
by the use of Cronbach’s α and the 
Mokken analysis, and criterion validity 
through Receiver Operating Curves (ROC) 
with specific measurement for sensitivity, 
specificity, and likelihood ratios. The 
data files were analysed using STATA 
(version 11).

RESULTS
Participation invitation letters were sent 
to 2370 adolescents (1164 male and 1206 
female). A total of 373 (15% of the invited 
males and 18% of the females) agreed 
to participate; 12% of these came from 
Norway and 21% from Denmark. A total of 
294 of these adolescents were interviewed 
by telephone; 145 from Denmark and 149 
from Norway. Among the CIDI-interviewed 
youth, 33 (11%) were diagnosed with a 
current depressive episode; 25 females 
and eight males. Thirteen (4%) interviewed 
participants met the ICD-10 criteria for 
moderate to severe depression (Table 1).

Construct validity
The construct validity of the three questions 
was calculated using Loevinger’s H 
and Cronbach’s α (Table 2). Loevinger’s 
H computes the observed and expected 
errors for each pair of items between a 
given item and all other items of a scale, or 
among all possible pairs of items in a scale. 
Loevinger’s H >0.50 is interpreted as a 
strong scale.29 For the three key questions, 
Loevinger’s H was calculated at 0.71.

Cronbach’s α is used as a measure of 
the reliability of a psychometric instrument. 
It provides an expression of increased 
consistency, which increases as the correlation 
between items increases. A psychometric 
instrument is generally considered reliable 
if Cronbach’s α is >0.70;30 the α value for 
the three key questions was 0.74, which 
complies with this criterion. A comparison 
of Cronbach’s α values in the Feldt’s W-test 
showed no significant difference between 
Norway and Denmark (P  = 0.90).

Criterion validity
For criterion validity, two different analyses 
were performed. First, the diagnostic 
accuracy of two screening questions was 
compared with two screening questions 
and the help question. Second, a calculation 
of sensitivity, specificity, and likelihood 
ratios was performed.

The diagnostic accuracy of the three 
key questions resulted in an AUC (Area 
Under Curve) for the ROC curve as 
presented in Figure 1. AUCs >70% indicate 
good diagnostic accuracy.31 For the total 
population, the AUC was 0.79 for two 
screening questions and 0.73 for two 
screening questions and the help question.

Criterion validity was assessed for two 
screening questions and for two screening 
questions and the help question. Results 
are presented in Tables 3 and 4. The 
answer ‘yes’ to two screening questions 
had a sensitivity of 82% and a specificity of 

Table 1. Depression diagnosis (ICD-10) by CIDI

CIDI diagnoses	 Frequency	 %

No diagnoses	 261	 88.78

F32.0 Mild depression	 11	 3.74

F32.1 Moderate depression	 6	 2.04

F32.2 Severe depression	 4	 1.36

F33.1 Recurrent moderate depression	 1	 0.34

F33.2 Recurrent severe depression	 2	 0.68

F34.1 Dysthymia	 9	 3.06

Total 	 294	 100

CIDI = Composite International Diagnostic Interview .

Table 2. Construct validation of the key questions compared with the 
CIDI: Mokken scale analysis and Cronbach’s α

	 Loevinger’s Ha	 Cronbach’s αb

Denmark	 0.75	 0.72

Norway	 0.74	 0.75

Total	 0.71	 0.74

aLoevinger’s H >0.50.29 bCronbach’s α  >0.70.30 CIDI = Composite International Diagnostic Interview .
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Figure 1. ROC curves for key questions (keyq 
= answer ‘yes’ to both key questions) and key 
questions plus help question (keyqhelp = answer 
‘yes’ to both key questions and the help question).
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77%. Specificity increased to 98% (females 
constituting 97%) with 93% correctly 
classified for the answer ‘yes’ to both 
screening questions and the help question. 
For males, the specificity for two screening 
questions was 90%. No males had more 
than two positive answers.

The likelihood ratio increased from 3.6 
to 25 with the answer ‘yes’ also to the help 
question.

The positive predictive value (PPV) for 
the three key questions (two screening 
questions and the help question) was 31%, 
whereas the negative predictive value (NPV) 
was 97%.

DISCUSSION
Summary
This study has confirmed that the three 
verbally asked key questions could be used 
for identifying depression in 14–16-year-
olds. The first two questions can be used for 
identifying depression and the use of the help 
question seems to increase the accuracy of 
the assessment tool. The key questions 
demonstrated similar characteristics 
of measuring depression (construct and 
criterion validity) in Denmark and Norway.

When analysing the validity of the three 
key questions, it is important to keep in 
mind that the question about ‘wanting 
help’ is asked just after the two screening 
questions. These two questions contain 
several items that are relevant for identifying 
depression, and the two questions can be 
used in random order.

For every positive answer, more diagnoses 
of depression are correctly classified and 
the increased specificity implies that fewer 
participants are diagnosed false positive. 
A decrease in sensitivity enhances the 
risk of false negative diagnoses, but the 
risk is decreased when using the three 
questions successively. Also, the increase 
in likelihood ratio verifies that the use of all 
three questions is essential for completing 
the scale.

To the authors’ knowledge, there are no 
previous studies that have validated three 
key questions as an instrument to identify 
depression in young people, in line with 
Arroll’s key questions to identify depression 
in adults.1 The results of the validation of the 
three key questions match well, however, 
with results of a previous study in the same 
population using a 10-item questionnaire.27

Strengths and limitations
For females, specificity increased to 97% 
and the positive likelihood ratio more 
than doubled when the answer was ‘yes’ 
to all three questions. No males with a 
depression diagnosis answered ‘yes’ to all 
questions, but those who answered ‘yes’ to 
two questions already had a high specificity 
of 90%, a high likelihood ratio, and 87% 
were classified correctly.

The high accuracy for males could be 
related to the low prevalence of depression 
among this group compared with females. 
Also, males with depressive symptoms 
may present fewer false positive answers 
than females, and males may only declare 
depressive symptoms and need for 
help if they are obviously depressed to 
themselves or showing outward signs of 
depression, thus making this assessment 
tool even more effective for males. The 
11% prevalence of depression in this 
study results from findings based on an 
unselected population. Case finding for 
adolescents who are suspected to be at 
risk of depression would probably present 
a higher prevalence in general practice. 
The adolescents in the study live in rather 
big cities and the prevalence of depression 
may differ from adolescents who live in 
other areas.

In terms of weaknesses, the low 
participation rate (21% in Denmark and 12% 
in Norway) may have caused a selection 
bias; the sensitive information required and 
the two-step procedure may influence the 
response rate; the study lacked information 
about non-responders, which may have 
influenced the sample representativeness; 
and there is little information about the 
sample participant characteristics.

Table 3. Criterion validity for three key questions using CIDI as gold 
standard

	 Sensitivity %	 Specificity %	 Correctly	 Positive 
Key questions	 (95% CI)	 (95% CI)	 classified %	 likelihood ratio

A	 82 (0.66 to 0.92)	 77 (0.71 to 0.81)	 78	 3.6

B	 48 (0.32 to 0.65)	 98 (0.96 to 0.99)	 93	 25

A = answer ‘yes’ to either or both key questions. B = answer ‘yes’ to either or both key questions and ‘yes’ to help 
question. The values represent all depression diagnoses. Sensibility and specificity, both sexes. aLoevinger’s H 

>0.50.29 bCronbach’s α  >0.70.30  CIDI = Composite International Diagnostic Interview. 

Table 4. Criterion validity for both sexes using CIDI as gold standard 
for depression diagnosis

			   Correctly 	 Positive  
	 Sensitivity %,	 Specificity %,	 classified %,	 likelihood ratio, 
Key questions	 females/males	 females/males	 females/males	 females/males

A	 84/75	 66/90	 69/89	 2.49/7.44

B	 56/25	 97/100	 90/95.70	 15.90/-

A = answer ‘yes’ to either or both key questions. B = answer ‘yes’ to either or both key questions and ‘yes’ to help 
question.
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Comparison with existing literature
It is not known whether a sufficiently 
representative sample of individuals was 
tested in this study. The validity of the 
results is strengthened, however, by the 
identified prevalence of depression being 
similar to the findings from other studies, 
and the findings being similar in Norway 
and Denmark despite different response 
rates.16,18,32 Moreover, representativeness is 
of minor importance as the main point in 
this study was to analyse the reliability of 
the three key questions measured against a 
gold standard (CIDI) in the same individual. 
The lower participation rate in Norway 
compared with Denmark is probably partly 
a result of the required parental consent 
for the 14- and 15-year-old participants in 
Norway. It is noteworthy that the results 
were similar between the two countries 
despite differences in response rates. This 
suggests that an adolescent’s inclination 
to participate is unaffected by mental state, 
which again suggests a generalisability of 
the findings for this age group.

Another  limitation may be the sample size 
of 294 adolescents, which was slightly lower 
than required in the protocol calculation.28 
During the study, however, the sensitivity of 
the instruments proved to be higher than 
first approximated, and the recruitment of 
participants was therefore stopped early. 
One final possible objection is that the 
gold standard instrument used, CIDI, is 
conducted as a telephone interview. There 
is good evidence, however, that telephone 
interviews can be used in psychiatric 
assessment,33,34 and in general this method 
may allow the participant increased 
anonymity and emotional distance from the 
interviewer in comparison with face-to-face 
interviewing. CIDI is a comprehensive and 
fully standardised diagnostic interview that 
has shown good inter-rater reliability with 
high k values.35,36

Implications for research and practice
The three key questions asked verbally 
offer a new form of assessment tool for 
adolescents compared with the available 
written questionnaires. The challenge 

is to bring this tool into clinical practice 
by implementing the key questions in a 
conversation or interview with the patient. 
For this to be successful, the GP must be 
particularly aware of adolescents at risk of 
depression and must also be experienced in 
formulating and using these key questions. 
The threshold for using the three key 
questions must be low, for example, for 
young people who are regulars in primary 
care with somatic complaints.

The three key questions could be asked 
verbally at any time during the consultation 
process with an adolescent in whom the GP 
suspects depression. The questions are not 
designed to be used as a screening tool, 
but rather as a case-finding method, in 
which the strength of the tool is primarily 
that the three key questions can be asked 
in a short time, but also that the three 
questions can help to enhance the skills 
of the GP in detecting depression in daily 
practice. Positive responses must always 
be followed by a clinical assessment of 
depression before initiating a further plan of 
treatment. Further training for healthcare 
professionals in managing adolescent 
depression is recommended.26,37,38

Because young people with mental 
health issues in need of help often contact 
their GP for other health-related issues 
without addressing their mental health,21 
the key questions may provide the clinician 
with an instrument that captures broad 
indications of depression.

The three key questions may also 
be suitable for use in other healthcare 
settings, but practical issues must be 
considered regarding the administration 
of the test: taking responsibility, using 
confidentiality, and carrying out any follow-
up and treatment required for adolescent 
depression.

In conclusion, the validity of the three 
questions makes them attractive and viable 
for identifying depression in adolescents 
in primary health care. More research 
is needed to evaluate the effect of the 
key questions as used by primary health 
professionals in daily clinical practice.
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