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Abstract 

Background:  Methods to enhance the accuracy of the depression diagnosis continues to be of relevance to clini‑
cians. The primary aim of this study was to compare the diagnostic precision of two different diagnostic strategies 
using the Mini International Neuropsychiatric Interview (MINI) as a reference standard. A secondary aim was to evalu‑
ate accordance between depression severity found via MINI and mean Major Depression Inventory (MDI) sum-scores 
presented at referral.

Methods:  This study was a two-armed, cluster-randomized superiority trial embedded in the Collabri trials inves‑
tigating collaborative care in Danish general practices. GPs performing case-finding were instructed always to use 
MDI when suspecting depression. GPs performing usual clinical assessment were instructed to detect depression as 
they would normally do. According to guidelines, GPs would use MDI if they had a clinical suspicion, and patients 
responded positively to two or three core symptoms of depression. We compared the positive predictive value (PPV) 
in the two groups.

Results:  Fifty-one GP clusters were randomized. In total, 244 participants were recruited in the case-finding group 
from a total of 19 GP clusters, and 256 participants were recruited in the usual clinical assessment group from a total 
of 19 GP clusters. The PPV of the GP diagnosis, when based on case-finding, was 0.83 (95% CI 0.78–0.88) and 0.93 (95% 
CI 0.89–0.96) when based on usual clinical assessment. The mean MDI sum-scores for each depression severity group 
indicated higher scores than suggested cut-offs.

Conclusions:  In this trial, systematic use of MDI on clinical suspicion of depression did not improve the diagnostic 
precision compared with the usual clinical assessment of depression.

Trial registration:  The trial was retrospectively registered on 07/02/2016 at ClinicalTrials.gov. No. NCT02​678845.
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Background
Depression is a common mental disorder in Denmark 
[1], and according to the World Health Organization, 
the largest contributor to disability worldwide [2]. For 
patients with depression, the first point of contact with 
the health care system is usually in primary care, and 
most patients with depression are treated in this setting 
without being referred. However, patients with mental 
disorders often present with somatic symptoms [3] and 
social problems, and their depressive symptoms can 
fluctuate and be mixed with, for example, anxiety symp-
toms, which can make the diagnostic process difficult 
[4]. Research indicates that general practitioners (GPs) 
identify about 47% of depressed patients [5], and a meta-
analysis has found, based on data from a subsample of 
19 studies, that for every 100 unselected cases assessed 
for depression in primary care, there were more false 
positives than either identified or missed cases [5]. Early 
research failed to show that notification of depression 
status and education of GPs in identifying depression had 
an effect on patient outcomes [6, 7]. Other studies have 
found early identification of depression as a predictive 
factor of better treatment outcomes [8]. On this back-
ground, enhancing the detection of depression in pri-
mary care continues to be of importance. Guidelines in 
the US recommend routine screening for depression [9] 
in contrast to guidelines in the UK and Canada [10]. In 
Denmark, a depression screening tool is recommended 
for use in high-risk groups [11]. However, this is not 
supported by the literature [12–14]. A randomized con-
trolled trial (RCT) evaluating the effectiveness of screen-
ing for major depressive disorder in high-risk groups in 
primary care found no difference in recognition rates in 
the screening group compared to the control group [12]. 
In a prospective cohort study investigating screening in 
high-risk groups, only 1% started treatment for major 
depressive disorder as a result of screening [13].

Systematic identification of patients with depression is 
an active ingredient in collaborative care [15], which is 
an effective way of managing depression in primary care 
[16]. Mandatory use of a diagnostic tool when suspect-
ing depression could, therefore, be an appropriate way of 
improving accurate diagnostics of depression in general 
practice. A Danish study investigating high-risk screen-
ing for depression compared with case-finding (use of a 
validation instrument on clinical suspicion of depres-
sion) found that screening in high-risk groups had lim-
ited effect in addition to case-finding, where the GP used 
Major Depression Inventory (MDI) [14]. However, this 
observational study had some limitations because the 
GPs were free to perform either high-risk screening or 
case-finding, which was not compared with usual clinical 
assessment. Based on the above literature, case-finding, 

where the GP always uses a validation test on clinical sus-
picion of depression, may be as good as high-risk screen-
ing, but it is unclear if case-finding is better than usual 
clinical assessment, where a validation tool is used when 
the GP finds it appropriate. Therefore, a well-planned 
RCT is needed to examine if case-finding is more effec-
tive in finding depression than usual clinical assessment.

Methods
Objectives
The primary aim was to determine if case-finding with 
the mandatory use of MDI on clinical suspicion was 
more accurate than usual clinical assessment in identify-
ing depression in Danish general practice. The hypoth-
esis was that case-finding would be more accurate than 
usual clinical assessment. Accuracy was estimated based 
on the positive predictive value (PPV) in the two groups 
using the MINI International Neuropsychiatric Interview 
(MINI) [17] as a reference standard. A secondary aim was 
to evaluate the accordance between depression severity 
found via MINI and mean MDI sum-scores.

Design
The study was set up as a two-armed, cluster-randomized 
clinical superiority trial with an intervention group (case-
finding) and a control group (usual clinical assessment). 
It was nested within the Danish Collabri trials investi-
gating collaborative care for depression and anxiety dis-
orders in primary care [18–20] (see Fig. 1). The Collabri 
trials refer to the Collabri studies and Collabri Flex stud-
ies. These studies investigated a complex intervention 
with a multi-professional approach to management and 
treatment of depression and anxiety. The intervention 
consisted of multiple components such as supervision by 
a psychiatrist and the introduction of a care manager to 
collaborate with GPs in providing evidence-based care. 
The control group in the Collabri studies received treat-
ment as usual (TAU), whereas the GPs providing care for 
the control group participants in the Collabri Flex studies 
could also consult a team of mental health specialists.

Participants
GPs in the Capital Region of Denmark (except the Island 
of Bornholm) were invited to participate in the study. GPs 
were recruited from May 2014 to July 2015, and patients 
were recruited from November 2014 to July 2018. Clus-
ter-randomization was conducted using a centralized 
random computer-generated allocation sequence, car-
ried out externally by the Research Centre for Prevention 
and Health. Each cluster corresponded to a GP provider 
number. A provider number could include one or more 
GPs. First, cluster-randomization for collaborative care 
intervention was performed. This randomization was 
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performed in three rounds. The allocation ratio was 1:1 
in the first two rounds and 3:1 (control:intervention) in 
the third, including four GPs. Clusters in each group 
were randomized (allocation ratio 1:1) according to the 
depression detection method, either case-finding or 
usual clinical assessment. Many GPs from the Collabri 
studies also participated in the following Collabri Flex 
studies, where they kept their detection allocation. We 
planned only to include participants from the Collabri 
studies; however, due to limited participant intake, the 
recruitment strategy was changed to also include partici-
pants from the Collabri Flex studies.

The GPs who agreed to participate identified poten-
tial participants with depression in their practice and 
referred them to the Collabri trials. This nested study 
used data from the referral process and the eligibility 
interviews. Patients were included if the GP had diag-
nosed depression, if they were 18 years or older, Danish-
speaking, had given their written consent and did not 
meet any exclusion criteria. Only some of the exclusion 
criteria from the Collabri and Collabri Flex studies [18, 
20] pertained to this nested study. Exclusion criteria 

included pregnancy, a dementia diagnosis, and having 
an unstable somatic condition as determined by the GP. 
Additionally, patients of GPs allocated to collaborative 
care could not participate if they preferred treatment 
through the publicly subsidized psychologist program. 
For participants referred from the Collabri studies cur-
rent/past (within six months) medical/psychological 
treatment for anxiety or depression and having a pending 
disability pension application were also exclusion crite-
ria. The in-and exclusion criteria are updated from earlier 
descriptions [18].

Identification of depression
In the usual clinical assessment group, GPs were 
instructed to diagnose depression as they would normally 
do [18]. In accordance with National guidelines, GPs are 
recommended to explore a patient’s condition further 
using the MDI or ICD-10 criteria if at least two core 
symptoms of depression, according to ICD-10, are pre-
sent [21]. In the case-finding group, GPs were instructed 
to systematically apply the MDI every time they sus-
pected depression and to let the MDI result guide the 

Fig. 1  Flow chart
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diagnostics process. Usually, within a week from GP’s 
referral, a research assistant conducted the MINI inter-
view for DSM IV diagnoses [17] and asked ICD-10 
specific questions to validate the ICD-10 diagnosis of 
depression. Depression severity was assessed using ICD-
10. Assessors were blinded for GP allocation and, in the 
Collabri studies, for the participant’s referral diagnosis. 
As the study was nested within the Collabri trials, GPs 
could also refer patients with anxiety disorders who were 
not eligible for this nested study. Assessors were trained 
in the MINI interview and received ongoing support 
and supervision within the research team. If the MINI 
diagnosis differed from the GP diagnosis, a psychiatrist 
within the project group would be consulted, and the GP 
was contacted to determine the result. In case of discrep-
ancy, the GP took the final decision.

The Major Depression Inventory (MDI)
The MDI consists of 12 items, each item scored on a six-
point Likert scale. Used as a diagnostic tool, two out of 
three of the top three items corresponding to ICD-I0 
depression diagnosis’s core symptoms must be present 
most of the time or all the time for two weeks. At least 
two of the remaining seven items (two items have subi-
tems where only the item with the highest score counts) 
corresponding to the accompanying symptoms of the 
ICD-I0 depression diagnosis must be present more than 
half of the time the same period to suggest depression. 
Hereafter the ICD-10 algorithms establish whether the 
depression is mild, moderate, or severe [21]. The MDI 
has been validated in an outpatient sample of 43 partici-
pants showing an acceptable sensitivity ranging from 0.86 
to 0.92 and a specificity ranging from 0.82 to 0.86 [22], 
and the tool has been used to determine the presence of 
depression in clinical settings [23, 24].

The MINI International Neuropsychiatric Interview (MINI)
The MINI is a short and structured diagnostic interview 
[17]. It has been validated in relation to the Structured 
Clinical Interview for DSM-III-Revised Patients (SCID-
P) with a kappa-value for major depression of 0.83, a 
sensitivity of 0.96, a specificity of 0.88, a PPV of 0.87, and 
a negative predictive value (NPV) of 0.97 [17]; and in 
regards to the Composite International Diagnostic Inter-
view (CIDI) for International Statistical Classification of 
Disease (lCD) with a kappa-value for major depression of 
0.73, a sensitivity of 0.94, a specificity of 0.79, a PPV of 
0.82, and an NPV of 0.93 [25].

The MINI was chosen as a reference standard in 
the present study. Initially, we investigated whether 
it could be managed over the telephone. Details and 
results of this validation are shown in Box 1 in Addi-
tional file 1.

Statistical methods
Initial sample size calculations showed that a minimum 
of 480 participants should be included [18]. Based on the 
study by Mitchell et al., the PPV for usual clinical assess-
ment can be set at 45% [5]. A clinical possible and mean-
ingful increase is assessed to be 60%. Thus, we wanted to 
detect a difference in PPV of 15%, with an alpha of 0.05, a 
power of 0.8, a cluster-size of 10, and an ICC of 0.04.

In the primary analyses, the PPV of GP depression 
diagnosis in the two detection groups was calculated by 
constructing two-times-two tables. True positives were 
defined as the number referred by GPs with depression 
and found with depression via MINI interview. A true 
positive depression could be accompanied by another 
psychopathology found via MINI. However, depression, 
as part of a bipolar disorder, was considered a false posi-
tive. We used STATA version Stata/SE 15.1 to calculate 
confidence intervals (command “bootstrap”) in the pri-
mary and secondary analyses and to perform summary 
statistics in the secondary analyses.

Results
Fifty-one GP clusters from the Collabri trials were rand-
omized according to detection method. Twenty-five were 
randomized to usual clinical assessment, and twenty-six 
were randomized to case-finding (Fig. 1). We included a 
total of 500 participants who were referred by their GP 
with a depression diagnosis; 256 patients were included 
in the usual clinical assessment group from a total of 
19 GP clusters (mean: 13.5, range: 1:24), and 244 were 
included in the case-finding group from a total of 19 GP 
clusters (mean 12.8, range 1:29). Of the 500 participants, 
347 were interviewed using the MINI via telephone 
as this was the mode of administration in the Collabri 
studies, and 153 were interviewed using the MINI face-
to-face as this was the mode of administration in the 
Collabri Flex studies. Participants in the randomization 
groups were relatively similar regarding age, gender, and 
severity of depression, according to MINI (Table 1).

The PPV of the depression diagnosis made by GPs in 
the case-finding group was 0.83 (95% CI 0.78–0.88) and 
0.93 (95% CI 0.89–0.96) in the usual clinical assessment 
group (Table 2). The confidence intervals did not overlap. 
This indicates a significant difference in favor of the usual 
clinical assessment group. Thus, findings do not sup-
port the hypothesis that using MDI on clinical suspicion 
improves the precision of the depression diagnosis in pri-
mary care, compared to usual clinical assessment, where 
GPs, if they follow the guidelines, use the MDI or ICD-
10 criteria when they have ensured that at least two core 
symptoms of depression are present. In the usual clini-
cal assessment group, 84% of the GPs presented an MDI 
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sum-score at referral, corresponding to 89% of the GPs in 
the case-finding group.

Secondary exploratory analyses show that for the group 
assessed with a mild depression via MINI interview, the 
mean MDI sum-score was 26. The group found with 
moderate depression had a mean MDI sum-score of 31, 
and the group found with severe depression had a mean 
MDI sum-score of 36 (Table 3). For the group of partici-
pants found with no depression after MINI, the average 
MDI sum-score was 30.

Discussion
In this study, case-finding compared to usual clinical 
assessment did not improve the precision of the depres-
sion diagnosis in primary care. If the usual clinical 

assessment group followed current guidelines, which 
suggest exploring diagnostic criteria in more detail if two 
core symptoms of depression were present, the higher 
PPV could indicate that exploring diagnostic criteria only 
when suspecting depression is insufficient. This would 
be a plausible explanation as the prevalence of depres-
sion would be higher in a group of patients who the GP 
suspects have depression and that have at least two core 
symptoms, compared to patients who the GP only sus-
pects have depression. However, this can only be hypoth-
esized because the approach and usage of MDI in the 
usual clinical assessment group could vary.

A reason for the unexpected result could also be that 
GPs in the case-finding group did not fully implement 
the detection method. GPs in the case-finding group 
only enclosed an MDI sum-score for 89% of included 
cases and not for the expected 100%. Unfortunately, we 
cannot investigate the reason for the lacking MDI sum-
scores from the data available. Possibly GPs did not apply 
the MDI in obvious cases, and greater application of MDI 
could have given a higher PPV. Research has also shown 
that GPs could be reluctant to use scales because they feel 
that the scales do not fit into a fluid conversation, that the 
results do not always correspond to their clinical impres-
sion, and could even be misleading [4]. GPs in the usual 
clinical assessment group enclosed an MDI sum-score 
almost to the same extent (84%) as the GPs in the case-
finding group. Still, the high usage of MDI in both groups 
could not explain the higher PPV in the usual clinical 
assessment group compared to the case-finding group.

Table 1  Baseline characteristics

Abbreviations: GP General practitioner, MDI Major Depression Inventory, MINI Mini International Neuropsychiatric Interview

Usual clinical assessment, n = 256 Case-finding, 
n = 244

Age mean, range 38 (18–81) 40 (18–75)

Male gender, n (%) 96 (38) 88 (36)

GP-diagnosis

  Depression as primary diagnosis, n (%) 231 (90) 218 (89)

  Depression as secondary diagnosis, n (%) 25 (10) 26 (11)

  MDI available, n (%) 215 (84) 214 (89)

  MDI mean sum, score 32 32

Primary diagnosis after MINI interview, n (%)

  Mild depression 30 (12) 24 (10)

  Moderate depression 101 (39) 82 (34)

  Severe depression 92 (36) 86 (35)

  Generalized anxiety, panic disorder or Social phobia 22 (9) 26 (11)

  Other diagnosis 4 (1) 11 (4)

  No diagnosis 7 (3) 15 (6)

  Total 256 (100) 244 (100)

Table 2  Positive predictive value for depression diagnosis based 
on case-finding and standard detection

Abbreviations: MINI Mini International Neuropsychiatric Interview, PPV Positive 
Predictive Value

+ 
Depression 
(MINI), n

– 
Depression 
(MINI), n 

Total, n PPV 
(95%CI)

Depression 
diagnose by 
usual clinical 
assessment

237 19 256 0.93 (0.89–
0.96)

Depression 
diagnose by 
case-finding

203 41 244 0.83 (0.78–
0.88)

Total 440 60 500
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The awareness of participating in a study could have 
influenced the usual behavior of GPs’ in the usual clinical 
assessment group, but we cannot examine this from the 
data available. If GPs in the case-finding group applied 
MDI at a lower threshold of suspicion than normally, 
they would perhaps detect depression in a sample with 
a lower prevalence compared to GPs in the usual clini-
cal assessment group. Since PPV depends on prevalence, 
a reduction would also reduce the PPV. The baseline 
data did, however, not indicate important differences in 
characteristics between groups. Perhaps GPs in the usual 
clinical assessment group had other advantages in their 
course of detecting depression, e.g., a better prior knowl-
edge of the patient, a different way of dealing with a dif-
ferential diagnosis, or perhaps they applied MDI with a 
different timing along the diagnostic process.

The mean MDI sum-scores for each depression sever-
ity group according to MINI indicate higher scores than 
otherwise suggested cut-offs of 21 for mild depression, 
26 for moderate depression, and 31 for severe depression 
[26]. Thus, when using MINI as standard, initial MDI 
sum-sores presented at referral might have overestimated 
depression severity in this study sample. However, fur-
ther studies must be conducted to confirm this finding.

Strengths and limitations
Strengths of this trial were the relatively large sample of 
participants, the centralized computer-based cluster-
randomization, and the use of blinded assessors regard-
ing the allocation. We consider it as a strength of the 
study that the MDI was used as an assessment tool. The 
MDI is a measure already used in general practice and 
recommended in Danish guidelines [21]. In a study by 
Nielsen et al., the validity of the MDI, compared against 
the Munich-Composite International Diagnostic Inter-
view (M-CIDI), was investigated in a set up comparable 
to usual clinical practice in Danish general practice [27]. 

Authors found that the MDI was a conservative measure 
of depression compared to the M-CIDI and a valid tool 
for diagnosing depression when applied to persons who 
were suspected to have depression [27]. It was a limita-
tion that we used the MINI as standard reference and 
not SCID or CIDI. However, we used MINI because it is 
less time-consuming and a widely used tool for validating 
symptoms and diagnoses. Performed MINI interviews 
might not have diagnosed all patients with depression, 
but if the research assistant’s diagnosis was inconsistent 
with the GP’s diagnosis, the research assistant consulted 
a psychiatrist in the Collabri group, who contacted the 
GP to agree on a result. This procedure would, however, 
not identify false-positive cases if the MINI would diag-
nose patients with a depression that did not have depres-
sion. The identification of participants relied on the GPs’ 
judgment, and other recruitment strategies such as iden-
tification through records or waiting room screenings 
could have identified a different sample of participants on 
which the MDI would have been applied. However, the 
present strategy of GPs identifying participants is closer 
to everyday clinical practice. We also cannot rule out 
the possibility that time between tests may have had an 
impact, as the symptoms may have fluctuated, or medical 
treatment could have been initiated.

We planned to estimate the sensitivity, specificity, and 
NPV of the GP’s depression diagnosis in the case-find-
ing group. However, as GPs only referred few persons 
believed not to have depression after first suspecting 
one, we consider these estimates as unreliable. Thus, less 
information about the case-finding method than first 
anticipated was gained.

It can impact the external validity that some exclu-
sion criteria from the Collabri trials also applied to 
this nested study. Moreover, the low number of gen-
eral practices participating (51 of 713 invited) is also a 
threat to the external validity, as participating GPs could 
represent those especially interested in collaborative 
care or depression detection. Further, if both detection 
groups perform well, it would be more difficult to detect 
a difference between groups. It is a limitation that we 
have no baseline information about GPs on factors such 
as sex, age, and years of practice, as these could have 
had an impact on their clinical performance. Addition-
ally, there is a risk that the GP sample size is too small 
to avoid significant baseline differences between GPs, 
which could affect the detection practice and thereby, 
the outcome.

Comparison with existing literature
The results did not show large problems with false pos-
itives in either of the studied groups. In comparison, 

Table 3  MDI sum-score means according to depression severity

Note: Two cases were excluded because of missing data on depression degree 
according to MINI

Abbreviations: MDI Major Depression Inventory, MINI MINI International 
Neuropsychiatric Interview
a Including cases without a diagnosis or other diagnosis

Depression degree 
according to MINI

No. of MDIs Mean SD 95% CI for 
mean

No depressiona 46 30.2 7.9 27.9–32.5

Mild depression 58 26.4 7.3 24.5–28.2

Moderat depression 164 31.5 6.9 30.4–32.5

Severe depression 159 36.0 5.7 35.1–36.9

Total 427
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Mitchell et al. [5] found a PPV of 42.0% (39.6%-44.3%) 
for the GP depression diagnosis across a sample of 19 
studies. In this meta-analysis,  depression checklists 
or questionnaires for GPs  were,  for example, used  to 
assess the diagnosis. Golden standards were often 
Structural clinical interview for DSM (SCID), Com-
posite International diagnostic interview (CIDI), and 
the Diagnostic interview scale (DIS). Christensen 
et al. found a true positive rate of 60.5% for a group of 
GPs  using case-finding [14]. Still, in our study, 7% of 
patients in the usual clinical assessment group and 17% 
of patients in the case-finding group were diagnosed 
with a depression that was not verified using MINI.

Implications for research and/or practice
Our findings suggest that usual clinical assessment is 
more precise than case-finding in this setting. However, 
more research is needed to support this result. Identifi-
cation of depression might be improved by integrating 
the case-finding approach into a stepped care model; 
however, this should be studied further. Optimally, 
the MDI should be used for people with at least two 
of three core symptoms of depression. Thus, it would 
be relevant to examine the precision of the first three 
questions in the MDI used as a screening tool before 
testing with the full MDI.

Conclusions
In this study, routine clinical assessment outperformed 
case-finding in the identification of depression in pri-
mary care. Further studies should be conducted to con-
firm this finding.
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