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Major depression disorder (MDD) is a complex
neuropsychiatric disorder and an increasing number of
genetic risk variants are being identified. Investigation of
their influence in the general population requires accurate
and efficient assessment of depressive symptoms. Here,
clinical interviews conducted by clinicians are the gold
standard. We investigated whether valid and reliable clinical
phenotypes can be obtained efficiently using self-
administered instruments. Lifetime depressive symptoms
and lifetime MDD diagnosis were assessed in 464
population-based individuals using a clinical interview and a
structured, self-administered checklist. Analyses were
carried out of the following: (i) intraclass correlations (ICC)
between checklist and interview; (ii) sensitivity/specificity of
the checklist; and (iii) the association of interview and
checklist with a positive family history of MDD (FH-MDD+).
The correspondence of the self-administered checklist with
the clinical interview was good for most depressive
symptoms (ICC= 0.60–0.80) and moderate for MDD
diagnosis (ICC= 0.45). With the consecutive inclusion of
MDD diagnostic criteria, sensitivity decreased from 0.67 to
0.46, whereas specificity remained high (0.95). For checklist
and interview, strong associations were found between FH-
MDD+ and most depressive symptoms and MDD
diagnosis (all odds ratio≥ 1.83). The self-administered
checklist showed high reliability for both the assessment of
lifetime depressive symptoms and screening for individuals
with no lifetime diagnosis of MDD. However, attention is

warranted when the aim is to identify MDD cases. The
positive association between depressive symptomatology
and FH-MDD+ indicates the usefulness of both
instruments to assess patients in genetic studies. Our data
suggest that the more time-efficient and cost-efficient self-
administered instruments also allow for the assessment of
depressive symptoms accurate enough to investigate the
influence of MDD genetic risk variants in the general
population. Psychiatr Genet 27:187–196 Copyright © 2017
The Author(s). Published by Wolters Kluwer Health, Inc.
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Introduction
Major depressive disorder (MDD) is one of the most common

psychiatric disorders worldwide and has a lifetime prevalence

of ∼15% (Kessler et al., 2003; Bromet et al., 2011; Wittchen

et al., 2011). The prevalence of MDD is twice as high in

women as in men (Kessler et al. 1993; Weissman et al., 1993;
Bebbington, 1998). MDD is associated with increased mor-

bidity (Kessler et al., 2003; Hasin et al., 2005; Wittchen et al.,
2011) and mortality (Angst et al., 2002; Cuijpers and Smit,

2002), and results in considerable individual and societal costs

(Luppa et al., 2007; Insel, 2008). World Health Organization

(2008) projections indicate that by 2030, MDD will be the

leading cause of the global burden of disease.

The estimated heritability of MDD is ∼ 40% (Sullivan

et al., 2000) and the identification of genetic risk factors
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therefore represents a promising approach to the eluci-

dation of MDD etiology. For psychiatric disorders such as

schizophrenia and bipolar affective disorder with herit-

ability estimates of ∼ 80% (Cardno et al., 1999; Sullivan
et al., 2003; Craddock and Sklar, 2009), recent genome-wide

association studies (GWAS) have identified numerous

genetic risk variants (Sklar et al., 2011; Schizophrenia

Working Group of the Psychiatric Genomics Consortium,

2014). For MDD, initial large GWAS and meta-analyses

(Sullivan et al., 2009; Muglia et al., 2010; Rietschel et al.,
2010; Kohli et al., 2011; Shi et al., 2011; Shyn et al., 2011;
Wray et al., 2012; Major Depressive Disorder Working

Group of the Psychiatric Genomics Consortium et al., 2013)
have failed to detect replicable genome-wide significant

risk variants. Only recently, with an increase in sample

sizes, this is now changing. An increasing number of

contributing genetic risk variants have been identified in

a considerably larger study (>120 000 cases and > 330 000

controls) analyzing data collected through 23andMe

(Hyde et al., 2016). Further, contributing genetic risk

variants were identified for a severe subtype of MDD

(CONVERGE consortium, 2015; Cai et al., 2017).

To investigate the influence of identified genetic risk

variants, genes, and pathways for MDD in the general

population, the valid, reliable, and efficient assessment of

depressive symptomatology is crucial. The gold standard

for both the assessment of depressive symptoms and the

assignment of an MDD diagnosis is the performance of a

clinical interview, such as the internationally recognized

Structured Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders, 4th ed. (DSM-IV), Axis I

Disorders (SCID-I; First et al., 1996; Wittchen et al.,
1997). However, these interviews are time-intensive and

cost-intensive, and the interviewers require extensive

training. For the purposes of large-scale GWAS, self-ratings

may represent a more efficient method of assessing

depressive symptomatology in the general population.

Research has shown that in the primary care setting,

self-rating questionnaires are reliable tools for both the

assessment of depressive symptoms and MDD screening

(Mulrow et al., 1995; Williams et al., 2002). The newly

developed Cross Cutting Symptom Measure of the

DSM-V (American Psychiatric Association, 2013) allows

the participant to self-rate selected depressive symptoms

(i.e. A1 and A2, Table 1) and has yielded high test–retest

reliabilities (Narrow et al., 2013). These established

screening instruments are designed primarily to detect

the presence of depressive symptoms within a defined

time period (e.g. within the preceding 2 weeks). However,

in the context of genetic analyses, assessment of their

lifetime occurrence is required.

The aim of the present study was to investigate whether

clinical interviews can be replaced by self-administered

instruments for the purposes of genetic studies in the

general population. To test this, the reliability and

validity of a self-administered checklist for MDD were

investigated by comparison with a SCID-I interview

conducted by clinicians. The self-administered checklist

assesses lifetime depressive symptoms and lifetime

diagnosis of MDD according to DSM-IV criteria

(American Psychiatric Association, 2000). First, we

investigated whether the symptoms and diagnosis

assessed with the self-administered checklist were in

accordance with the results of the SCID-I interview.

Analyses were carried out of intraclass correlations (ICC)

between checklist and interview data and the sensitivity

and specificity of the checklist under the assumption that

the interview elicited true lifetime depressive symptoms

and MDD diagnosis. Second, formal genetic (Sullivan

et al., 2000; Flint and Kendler, 2014) and epidemiological

(Kendler et al., 1997; Lieb et al., 2002) studies have

shown that first-degree relatives of MDD patients have

an increased MDD risk. Therefore, we investigated

the usefulness of both instruments to assess patients in

genetic studies by analyzing their association with the

patients’ family history of MDD.

Participants and methods
Study sample
Participants for the present study were drawn from

the population-based cohort of the German National

Genome Research Network (NGFN; Hoefgen et al.,
2005). The NGFN cohort comprises 1199 participants

from the North Rhine-Westphalia region of Germany,

who were identified from the national register and

recruited between 2002 and 2003. A total of 464 of these

participants (220 women, 244 men, M= 47.38 years,

SD= 14.91; sample characteristics presented in Table 2)

underwent face-to-face clinical interviews and were thus

included in the present analyses. Written informed con-

sent was obtained from all participants before inclusion.

The study was carried out in accordance with the

Table 1 Description of single depressive symptoms A1–A9 and
major depressive episode criteria A–E in accordance with DSM-IV

Items Description

A1 Depressed mood
A2 Decreased interest or pleasure
A3 Significant weight change or change in appetite
A4 Change in sleep
A5 Change in activity
A6 Fatigue or loss of energy
A7 Feelings of worthlessness or guilt
A8 Problems with concentration or decision making
A9 Suicidal ideation
Criterion A Depressive symptomatology: ≥1 symptom of A1 or A2, and

≥5 symptoms of A1 to A9
Criterion B Exclusion of bipolar disorder
Criterion C Clinically significant distress/impairment
Criterion D Exclusion of substance or a general medical condition as a

cause
Criterion E Exclusion of bereavement as a cause

Fulfillment of MDE criteria A–E corresponds to a lifetime diagnosis of MDD.
DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, 4th ed.;
MDD, major depressive disorder; MDE, major depressive episode.
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Declaration of Helsinki and was approved by the local

ethics commission.

Measures
All 464 participants completed a structured self-administered

checklist. This is an adaptation of the major depressive

episode (MDE) section of the International Diagnostic

Checklist for DSM-IV (IDCL DSM-IV; Hiller et al., 1997;
Supplementary Appendix, Supplemental digital content 1,

http://links.lww.com/PG/A193) implemented by our group.

The main adaption included (i) lifetime assessment; (ii)

phrasing of the criterion description as a question; (iii) addi-

tional questions for certain criteria (e.g. to A4 ‘Sleeplessness

or increased sleep’ questions asking about initial insomnia,

middle insomnia, early morning wakening, and excessive

sleep were added); and (iv) deletion of items assessing the

differential diagnoses bipolar disorder and other psychotic

disorders. In the Supplementary Appendix (Supplemental

digital content 1, http://links.lww.com/PG/A193) the adapted

checklist and an example criterion of the original IDCL

DSM-IV are presented for comparison. Completion of

this paper–pencil checklist required ∼10min. Further, all

participants participated in the SCID-I interview (German

version; First et al., 1996; Wittchen et al., 1997) administered

by two trained clinicians. The SCID-I interview was admi-

nistered within 1 week after the completion of the checklist.

Interviewers were blinded to the checklist results.

Both the checklist and the interview assessed lifetime

depressive symptomatology (DSM-IV criterion A) during

at least one lifetime depressive episode (lasting ≥ 2 weeks).

Furthermore, both instruments assessed MDE criteria C,

D, and E, and the interview additionally assessed MDE

criteria B. The nine single depressive symptoms A1–A9

and MDE criteria A–E are presented in Table 1.

In addition, all participants completed a self-rating ques-

tionnaire assessing demographic characteristics (including sex,

age, years of education, and highest degree of graduation) and

personal and family history of neurological and psychiatric

disorder. Further details are provided in the Supplementary

Text (Supplemental digital content 1, http://links.lww.com/PG/
A193). Increased familial risk of MDD was defined as

having a positive family history of MDD in first-degree or

second-degree relatives (FH-MDD+).

Statistical analyses
All data analyses were carried out using IBM SPSS

Statistics 22.0 (SPSS Inc., Chicago, Illinois, USA, 2013,

http://www.spss.com). For the checklist and the interview,

depressive symptom count was calculated as the sum

score of the nine single depressive symptoms A1–A9.

Participants for whom data on one or more depressive

symptoms were missing were excluded from further

analysis (checklist: 18/464; interview: 16/464). The data

distribution was positively skewed, with the majority of

participants reporting no depressive symptoms (checklist:

287/446; interview: 310/448). Therefore, for the depressive

symptom count, separate comparisons were performed for

the complete sample and for the subgroup of participants

who reported at least one depressive symptom in both the

checklist and the interview (n= 119).

For the checklist and the interview, a lifetime diagnosis of

MDD was assigned on the basis of DSM-IV MDE criteria

(Table 1). Participants for whom data on more than two

depressive symptoms were missing or for whom fulfillment of

criterion A could not be established were excluded from the

analyses (checklist: 8/464; interview: 5/464). To determine

whether a lifetime diagnosis of MDD could be assigned, ful-

fillment of MDE criteria A, C, D, and E (ACDE) was eval-

uated. Participants assigned a diagnosis of bipolar disorder with

the SCID-I interview (DSM-IV criterion B) were excluded

from all analyses. The fulfillment of MDE criterion A as well

as the fulfillment of MDE criteria A and C (AC) and A, C, and

D (ACD) were ascertained separately. In cases where data on

one of the A–E criteria were missing, all consecutive criteria

were rated as missing. For the depressive symptom count, a

comparison between checklist and interview was performed

using (i) the dependent-sample Wilcoxon singed-rank test in

the complete sample and (ii) the dependent-sample t-test in
the subgroup of participants with at least one depressive

symptom. For lifetime diagnosis of MDD, a comparison

between checklist and interview was performed using the

χ2-test. The χ2-test was also used to compare participants

reporting no depressive symptoms with participants reporting

at least one depressive symptom. To analyze correlations

between checklist and interview for single depressive symp-

toms A1–A9 andMDE criteria A, AC, ACD, and ACDE, ICC

(two-way mixed model of absolute agreement) were used.

For dichotomous variables, the ICC corresponds to Cohen’s

κ-coefficients (Wirtz andCaspar, 2002). The κ-coefficients were
interpreted according to Fleiss and Cohen (1973), that is ‘very

good’: ICC above 0.75; ‘good’: ICC between 0.60 and 0.75;

and ‘moderate’: ICC between 0.40 and 0.60.

All of the above analyses were carried out for the com-

plete sample, and then separately for men and women.

Table 2 Descriptive characteristics of the sample used for the
comparison of checklist and interview data

Checklist and interview

N 464
Sex (%)
Women 47.41
Men 52.59

Age [mean (SD)]
Complete sample 47.38 (14.91)
Men 48.35 (14.71)
Women 46.30 (15.09)

Ethnicitya (%)
German 95.04
Other European 2.37
Non-European 1.29
Unknown 1.29

aEthnicity was determined according to the ethnicity of the grandparents.
Participants were classified as German or European if at least three grandparents
were reported to be of the respective origin.
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Under the assumption that the interview elicited the true

depressive symptomatology and lifetime diagnosis of MDD,

the sensitivity and specificity of the checklist were determined

in relation to the interview results. In accordance with other

studies comparing questionnaire data with clinical interviews,

sensitivity and specificity estimates higher than 0.80 were

interpreted as ‘high’ and values ∼0.50 as ‘moderate’/‘low’

(Gräfe et al., 2004; Kroenke et al., 2010). The χ2-test was used
to investigate the association between FH-MDD+ and sin-

gle depressive symptoms A1–A9, depressive symptom count,

and MDE criteria A, AC, ACD, and ACDE from checklist

and interview. For this purpose, the depressive symptom

count was dichotomized at the following five thresholds: at

least one, at least two, at least three, at least four, and at least

five depressive symptoms.

Furthermore, to explore whether more heritable single

depressive symptoms – as observed in a twin study by

Kendler et al. (2013) – show a stronger association with

FH-MDD+ , the strength of association between single

depressive symptoms and FH-MDD+ for checklist and

interview was compared with their respective heritability

estimates (h2). For this purpose, the log-transformed odds

ratios (ORs) were correlated with the respective h2.

The effects of the properties of the checklist on the necessary

sample sizes to detect specific genetic effects were explored

using the Genetic Power Calculator (http://zzz.bwh.harvard.
edu/gpc/cc2.html; Purcell et al., 2003). Power analyses were

carried out for criteria ACDE, that is lifetime diagnosis of

MDD, and criterion A. Calculations were carried out on the

basis of the assumption of a multiplicative model and a risk

allele frequency of 40%. For the interview, the respective

observed MDD frequency was used as prevalence and a

genotype relative risk of 1.15 was assumed. For the checklist,

the observed sensitivity and specificity were used to calculate

the corresponding allele distribution and respective genotype

relative risk.

Results
Descriptive statistics for depressive symptoms and
major depressive episode criteria
Depression characteristics are shown in Table 3.

Supplementary Fig. 1a and b (Supplemental digital content 1,

http://links.lww.com/PG/A193) shows the relative frequencies

of (i) participants who reported a lifetime history of single

depressive symptoms A1–A9; (ii) participants who reported

a lifetime history of at least one depressive symptom; and

(iii) participants who reported a lifetime history of fulfillment

of MDE criteria A, AC, ACD, and ACDE. These data are

shown for the complete sample and separately for men and

women. Further details of these analyses are provided in the

Supplementary Text (Supplemental digital content 1, http://
links.lww.com/PG/A193).

Intraclass correlations between checklist and interview
ICC coefficients for single depressive symptoms A1–A9,

depressive symptom count, depressive symptom count of

participants reporting at least one depressive symptom,

and MDE criteria A, AC, ACD, and ACDE are shown in

(i) Fig. 1a, for the complete sample and (ii) Fig. 1b for

men and women separately. Further details of the analyses

are provided in Supplementary Table 1 (Supplemental

digital content 1, http://links.lww.com/PG/A193).

For all the assessed items and criteria, highly significant

ICCs were observed between checklist and interview (all

P< 0.001). For single depressive symptoms A1–A9, the

mean ICC in the complete sample was good (0.68). ICCs

were very good for A1 and A9 (ICC> 0.75); good for A2,

A3, A4, A6, A7, and A8 (ICC: 0.60–0.75); and moderate

for A5 (ICC: 0.40–0.60). ICCs were the highest for A1

and the lowest for A5. This was found in the complete

sample (0.80 vs. 0.52), and in women (0.79 vs. 0.56) and

men (0.80 vs. 0.44).

For the depressive symptom count, the ICC was very

good in both the complete sample (0.80) and in women

(0.84), whereas in men it was good (0.75). In participants

reporting at least one depressive symptom, the ICC was

good in both the complete sample (0.61) and in women

(0.68), but only moderate in men (0.53).

For MDE criteria, the ICC was good for criterion A (0.67),

criteria AC (0.69), and criteria ACD (0.61). For criteria

ACDE, that is lifetime diagnosis of MDD, the ICC was

moderate (0.45). The ICC for criteria A, AC, and ACD

were higher in women than in men (0.75, 0.73, 0.64 vs.

0.53, 0.57, 0.52, respectively). For criteria ACDE, ICCs

were moderate in both women (0.44) and men (0.45).

Sensitivity and specificity
Under the assumption that the interview elicited the true

depressive symptomatology and lifetime diagnosis of

MDD, the sensitivity and specificity of the checklist

were high for single depressive symptoms A1–A9. Here,

Table 3 Depression characteristics according to checklist and
interview

Checklist Interview

Lifetime diagnosis of MDD [n (%)]a

Complete sample 11.11 14.44
Men 7.14 8.40
Women 15.57 21.23

Depressive symptom count [mean (SD)]
Complete sample 1.90 (2.87) 1.45 (2.54)
Men 1.53 (2.64) 1.11 (2.26)
Women 2.34 (3.07) 1.85 (2.78)

Depressive symptom count ≥1 [mean (SD)]
Complete sample 5.70 (1.93) 5.13 (2.09)
Men 5.26 (2.05) 4.72 (2.28)
Women 6.06 (1.76) 5.46 (1.87)

MDD, major depressive disorder; n, number of participants.
an differs between the diagnosis of MDD and symptom severity variables,
depending on the respective inclusion criteria.
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sensitivity ranged between 0.76 (A3) and 0.91 (A6), and

specificity ranged between 0.88 (A6) and 0.96 (A9). For

MDE criterion A, both sensitivity (0.94) and specificity

(0.87) were high. Although sensitivity decreased with the

consecutive inclusion of criteria AC, ACD, and ACDE

(0.85, 0.67, 0.46), specificity remained high (0.92, 0.94,

0.95). The sensitivity and specificity of the checklist

and interview are presented in Fig. 1c. Further details of

the analysis are provided in Supplementary Table 2

(Supplemental digital content 1, http://links.lww.com/PG/A193).

Additional analyses of the agreement between checklist

and interview for the lifetime diagnosis of MDD

(i.e. concordance rate of checklist and interview; relative

frequency of true/false-positive/negative findings) are

provided in the Supplementary Text and Supplementary

Fig. 2 (Supplemental digital content 1, http://links.lww.
com/PG/A193).

Association with the familial risk of MDD: FH-MDD+
Among participants assigned a lifetime diagnosis of MDD by

the checklist, 42% had a FH-MDD+ , compared with 15%

of participants with no lifetime diagnosis of MDD. For the

interview, the percentages were 38 and 14%, respectively.

For the checklist, the association with FH-MDD+ was very

strong for A1, A2, and A6–A9 (ORs: 2.24–3.01); strong for A4

and A5 (ORs=1.94–2.11; all P<0.05); and nonsignificant

for A3 (OR=1.37; P=0.30). For the interview, all single

depressive symptoms A1 to A9 yielded very strong asso-

ciations with FH-MDD+ (ORs: 2.24–4.35; all P<0.05).

For all five thresholds, the dichotomized depressive symptom

count was significantly associated with FH-MDD+ for both

the checklist (ORs: 1.83–2.10) and the interview (ORs:

2.51–2.97; all P<0.05).

Descriptively, the single depressive symptoms A1–A9

previously found to be more heritable by Kendler et al.
(2013) were more strongly associated with FH-MDD+
(higher ORs) for both the checklist and the interview.

The correlation between the strength of association with

FH-MDD+ , that is the ORs, and h2 of the single

depressive symptoms A1–A9, reached significance for

the checklist (r= 0.72, P= 0.029; interview: r= 0.44,

P= 0.24). More details can be found in Supplementary

Fig. 3a–c (Supplemental digital content 1, http://links.lww.
com/PG/A193).

From criterion A to criteria AC, ACD, and ACDE, that is

lifetime diagnosis of MDD, the association between

checklist and interview and FH-MDD+ consecutively

increased. The increase was more pronounced for the

checklist (2.18, 2.43, 3.51, 4.13) than for the interview

(2.77, 2.99, 3.22, 3.69; all P< 0.05). Figure 2 shows the

ORs for checklist and interview. Additional information

is provided in Supplementary Table 3 (Supplemental

digital content 1, http://links.lww.com/PG/A193).

Fig. 1

(a) (b) (c)

Agreement between ratings [intraclass correlation coefficients (ICC)]: (a) in the complete sample and (b) for men and women. (c) Graph shows the
sensitivity and specificity for DSM-IV single depressive symptoms A1–A9, depressive symptom count, depressive symptom count of participants
reporting at least one depressive symptom, and major depressive episode criteria A, AC, ACD, and ACDE, that is a lifetime diagnosis of major
depressive disorder. Confidence intervals (CI) of 95% are shown. DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, 4th ed.
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FH-MDD+ was more prevalent in participants assigned

a lifetime diagnosis of MDD by both instruments (52%;

OR= 6.78) than in participants assigned a lifetime diag-

nosis of MDD only by one instrument (checklist: 26%;

OR=2.28; interview: 27%; OR=2.26). The lowest prevalence

of FH-MDD+ was found in participants for whom no life-

time diagnosis of MDD was assigned by either instrument

(FH-MDD+=14%).

Effects of sensitivity and specificity on required sample
size for association studies
The power analysis indicated that to achieve a compar-

able power as with the interview to identify genetic risk

variants, a study using the checklist would require a sample

more than four times larger for criteria ACDE and ∼2 times

larger for criterion A. The results of the power calculation can

be found in Supplementary Tables 4 and 5 (Supplemental

digital content 1, http://links.lww.com/PG/A193).

Discussion
The aim of the present study was to investigate whether,

for the purposes of genetic studies in the general popu-

lation, valid and reliable information on lifetime MDD

symptoms and diagnosis can be obtained using self-

administered instruments. The results suggest that self-

administered instruments can be applied in the general

population to (i) assess lifetime depressive symptoms and

(ii) identify participants with no lifetime diagnosis of

MDD. Participants identified as having a lifetime history

of depressive symptoms showed an increased familial risk

for MDD. However, the self-administered checklist was

not reliable in terms of identifying participants with a

lifetime diagnosis of MDD.

To our knowledge, the present study is the first to

compare self-report and clinical interview assessment of

lifetime depressive symptoms and lifetime DSM-IV cri-

teria for MDD. Although two different methods of

assessment were compared, our reliability findings for

lifetime depressive symptoms are consistent with pre-

viously reported retest and inter-rater reliabilities. In a

study comparing interview and videotape ratings, good to

very good inter-rater reliabilities were obtained for most

current depressive symptoms (Hilsenroth et al., 2004). A
study investigating the inter-rater reliability of the IDCL

DSM-IV reported good to very good κ values for two

thirds of the depressive symptoms of a lifetime MDE

(Hiller et al., 1990). For symptoms A1 and A2, the present

study achieved test–retest reliabilities comparable to

those of the Cross Cutting Symptom Measure of the

DSM-V, which assesses A1 and A2 over the preceding

2 weeks (Narrow et al., 2013).

For MDE criteria A, AC, and ACD, the reliability of the

checklist was good. For a lifetime diagnosis of MDD, that

is ACDE, reliability was only moderate. However, pre-

vious authors have considered moderate reliability esti-

mates (κ= 0.40–0.60) to be a realistic goal for the

assignment of psychiatric diagnoses compared with other

standard medical diagnostic procedures (Kraemer et al.,
2012). Good and very good inter-rater reliabilities have

been reported for (i) the SCID-I, for the current diagnosis

of MDD (κ= 0.61 and 0.80; Zanarini et al., 2000; Zanarini
and Frankenburg, 2001; Lobbestael et al., 2011) and (ii)

the IDCL DSM-IV, for a lifetime diagnosis of MDD

(κ= 0.73; Hiller et al., 1990). However, in the pooled field

trials for DSM-V, the inter-rater reliability was very low.

The authors attributed this to the presence of high

comorbidity with other psychiatric disorders in their sample

(ICC=0.28; Regier et al., 2013). In contrast to the present

study, which investigated self-report and clinical interview,

these investigations did not compare different assessment

methods and their cohorts were mainly comprised of

psychiatric patients. Compared with population-based

samples, the investigation of patient cohorts is associated

with decreased external validity as reliability estimates

depend on the base-rate of the respective diagnosis in the

investigated population (Polsky et al., 2006; Regier et al.,
2013). The present sample was population based, thereby

implying high generalizability.

Although sensitivity showed a consecutive decrease for

MDE criteria AC, ACD, and ACDE, specificity remained

consistently high. Although the respective study did not

assess lifetime symptoms, the high sensitivity and specificity

Fig. 2

Odds ratios for the association of a positive family history of major
depressive disorder (FH-MDD+ ) with DSM-IV single depressive
symptoms A1–A9, dichotomous depressive symptom count variables
(threshold ≥1 and ≥5 depressive symptoms), and criterion A, criteria
AC, criteria ACD, and criteria ACDE, that is lifetime diagnosis of MDD.
Confidence intervals (CI) of 95% are shown. DSM-IV, Diagnostic and
Statistical Manual of Mental Disorders, 4th ed.
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for MDE criteria A and AC correspond to the findings for

the German version of the Patient Health Questionnaire-9

(Gräfe et al., 2004), and indicates that the checklist is reliable

in terms of identifying participants who fulfill and partici-

pants who do not fulfill MDE criteria A and AC.

Although the present checklist can reliably identify

individuals with no lifetime diagnosis of MDD, the rather

low sensitivity for MDE criteria ACD and lifetime diag-

nosis of MDD indicates that caution is warranted when

considering its use for the identification of individuals

with a lifetime history of MDD.

The rather low sensitivity for MDE criteria ACD and

lifetime diagnosis of MDD was primarily because of large

differences between the checklist and interviewer rating

for MDE criteria D (exclusion of substance or general

medical condition as cause) and E (exclusion of bereavement

as a cause). These criteria accounted for markedly more

MDD diagnosis exclusions in the checklist than in the

interview. Therefore, although participants affirmed single

depressive symptoms more frequently compared with inter-

viewers, they were more likely to attribute their symptoms to

substance use, a general medical condition, or bereavement.

This attribution prevented them from receiving an MDD

diagnosis and resulted in lower rates of MDD diagnosis in the

checklist than in the interview. More detailed information on

inconsistencies between checklist and interview for criteria D

and E, suggestions for the optimization of the checklist, and

the rationale for excluding criterion E from the DSM-V are

provided in the Supplementary Text (Supplemental digital

content 1, http://links.lww.com/PG/A193).

In summary, the checklist provides a reliable assessment

of lifetime depressive symptoms in the general popula-

tion and in previously diagnosed cases, and identifies

individuals with no lifetime diagnosis of MDD in the

general population. Although healthy controls may also

be identified using short established screening ques-

tionnaires such as the WHO-5, the specificity values of

the present checklist are superior (Primack, 2003). If the

aim is to identify lifetime MDD cases, the checklist

could serve as a screening instrument: in a two-step

assessment, individuals who fulfill MDE criteria A and C

in the checklist could be interviewed by an expert.

In both the checklist and the interview, the single

depressive symptoms (A1–A9) showed a strong associa-

tion with FH-MDD+ , with the exception of A3 (change

in weight/appetite) in the checklist. This discrepancy

between checklist and interview for A3 could be because

of the fact that to be rated as present, the change in

weight/appetite cannot be attributable to medication.

Although this is clear to clinicians during the interview,

the checklist does not inform the participant of this

exclusion rule. This shortcoming requires amendment in

future investigations. In the interview, A6 (fatigue/loss of

energy) and A7 (worthlessness/guilt) yielded higher

associations with FH-MDD+ than a lifetime diagnosis of

MDD, and equally high associations as a checklist life-

time diagnosis of MDD. This finding suggests that these

two depressive symptoms may represent a particularly

familial, and therefore genetic, component of MDD.

This hypothesis warrants further investigation in larger

sets of genetic data. If this hypothesis were confirmed,

individuals from the general population with a high

familial risk of MDD could be identified by interview

assessment of these two depressive symptoms.

Interestingly, the explorative analysis showed that the

depressive symptoms for which higher heritability esti-

mates (h2) were observed in the twin study by Kendler

et al. (2013) were also more strongly associated with FH-

MDD+ in both the interview and the checklist. For

both the checklist and the interview, the association with

FH-MDD+ increased with the consecutive inclusion of

MDE criteria A, AC, ACD, and ACDE. This finding

supports the external validity of both the checklist and

the interview in terms of the assessment of a lifetime

diagnosis of MDD. FH-MDD+ was especially prevalent

in participants diagnosed with MDD by the interview

and/or the checklist. These observations are in line with

the assumption that FH-MDD+ could serve as a marker

(proxy) for familial (partially genetic) risk for MDD.

The power analysis indicated that compared with studies

using clinical interviews, studies using the checklist to

investigate genetic risk variants for MDD would require a

sample size four and two times larger for the diagnosis of

MDD and criterion A, respectively. However, as the

power calculation was based on the assumption that the

interview correctly assesses a lifetime diagnosis of MDD,

the power of the checklist might be underestimated by

this approach.

The present study had several strengths. First, to our

knowledge, this is the first investigation to compare the

reliability of the assessment of lifetime depressive

symptoms and a lifetime diagnosis of MDD by a self-

administered checklist and standard clinical interview,

and to investigate the usefulness of both instruments to

assess individuals in genetic studies. Second, it shows the

ability of the checklist to assess lifetime depressive

symptomatology in detail, facilitating a symptom-based

analysis of genetic risk variants for depression. Symptom-

based analyses allow, in comparison with diagnosis-based

analyses, for the following: (i) investigation of genetic risk

variants for the individual depressive symptoms as they

have been found to differ in their heritability and

underlying genetic factors (Kendler et al., 2013); (ii) cross-
diagnostic analysis of depressive symptoms in other

psychiatric disorders (e.g. in anxiety disorders); and (iii)

investigation of depressive symptoms in controls who do

not fulfill the entire MDD criteria. Recent developments

in psychiatric research such as the Research Domain

Criteria approach acknowledge the necessity of addres-

sing the heterogeneity and dimensionality of psycho-

pathology and underlying neurobiological mechanisms
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by dissecting global diagnoses (Cuthbert and Insel, 2013;

Woody and Gibb, 2015). Symptom-based approaches

have already been applied successfully in the formal

genetic studies (Kendler et al., 2013) and our group has

applied this approach successfully to molecular genetic

studies of bipolar disorder and depression (Breuer et al.,
2011; Meier et al., 2012; Miro et al., 2012; Treutlein et al.,
2017). In addition, the detailed assessment of single

symptoms allows for the selection of specific MDD

subgroups, a strategy that has been proven successful in

GWAS investigating cases with severe depression or

using stratification for age at onset (CONVERGE con

sortium, 2015; Cai et al., 2017; Power et al., 2017). Third,

in the context of genetic studies of depressive sympto-

matology in the general population, large samples and

thus the highly efficient acquisition of reliable phenotype

data are required. As clinical interviews by trained

experts are expensive, recruitment on the basis of self-

ratings could lead to significant savings and increase

possible sample sizes (Abbasi, 2017), especially in the

light of continuously decreasing prices for genome-wide

genotyping (arrays reaching prices <$40/unit). Now and

in the future, large studies investigating genetic risk

factors for physical health and somatic diseases are being

and will be carried out. The availability of efficient self-

administered instruments for mental health could decide

whether or not mental health will be included in the list

of the assessed phenotypes. Therefore, self-administered

instruments may contribute toward the availability of

large-scale samples for the investigation of the genetic

underpinnings of mental disorders in the future. The

value of self-rating for genetic studies is strongly sup-

ported by the findings of a recent study that analyzed the

self-report data of a total of more than 120 000 cases and

more than 330 000 controls, which were collected through

23andMe (Hyde et al., 2016). Finally, in addition to the

conventional approach of using only the categorical diagnosis

(binary classification) as the phenotype of interest, the prop-

erties of single depressive symptoms and partial diagnosis

criteria (i.e. A, AC, ACD) were investigated to explore the

source of agreement/disagreement between interview and

self-administered checklist. In addition, symptom count

measures were included in our analysis as they have been

suggested to reflect the continuous distribution of depressive

symptomatology in the general population (Melzer et al., 2002)
and to represent a proxy for depression severity of MDD

(Musliner et al., 2015; Ware et al., 2015; Okbay et al., 2016).

The present study had several limitations. First, the

usefulness of both instruments to assess participants in

genetic studies was investigated by analyzing their

association with the participants’ family history of MDD.

However, it is important to note that a positive family

history of MDD should not be equated with genetic risk

for MDD because environmental factors may also add to

the familial aggregation of MDD. Nevertheless, the

evidence for a meaningful contribution of shared

environmental factors to the familial aggregation for

MDD is sparse (Sullivan et al., 2000; Flint and Kendler,

2014). Future studies should include a genetic risk score

(Purcell et al., 2009; Wray et al., 2014) as the genetic

validity criterion. Second, the checklist does not assess

differential or comorbid diagnoses, and therefore pre-

cludes the identification of individuals with a lifetime

bipolar (mixed) episode. Complex termination rules are

difficult to understand and implement in self-

administered formats, where no additional information

is provided by an interviewer, particularly in

paper–pencil versions. The checklist may be imple-

mented in a computerized format, with automatized

termination rules being triggered on the basis of the

participant’s response. Fully structured computerized

checklists for the assessment of psychiatric disorders are

already available (e.g. Diagnostic Interview Schedule;

Robins et al., 2000). Third, the checklist only requires

participants to continue with A3 if A1 and/or A2 have

been answered in the affirmative. Participants who do not

report depressive symptoms A1 and/or A2 during one or

more lifetime depressive episodes (lasting ≥ 2 weeks) are

instructed to terminate the checklist. For these partici-

pants, no information on depressive symptoms A3–A9 is

available. Deletion of such termination rules may

increase the value of self-administered instruments for

the purposes of genetic studies in the general population.

Finally, the main finding is that depressive symptoms can

be assessed reliably with the self-rating checklist,

whereas this is not the case for lifetime diagnosis of

MDD. The checklist in its current form should therefore

be applied with caution if the study aim is to screen for

individuals with a lifetime diagnosis of MDD.

In conclusion, our results suggest that for the purposes of

time-efficient and cost-efficient recruitment in genetic

studies of MDD in the general population, self-

administered instruments can replace the clinical inter-

view to (i) assess lifetime depressive symptoms and

(ii) identify individuals with no lifetime diagnosis of MDD.
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