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ARTICLE INFO ABSTRACT

Keywords: Objective: Sadness is both a common experience in general population and one of the main criteria of major
Sadness depressive disorder (MDD). We tested the hypothesis of a depressive continuum using sadness as an intermediate
Major depressive disorder experience between well-being and disorder.

Continuum

Methods: A French cross-sectional Mental Health survey in General Population interviewed 38,694 individuals.
We examined prevalences and compared sociodemographic correlates and psychiatric disorders of individuals in
3 independent groups 1) MDD, 2) sadness without MDD, and 3) controls.

Results: The prevalence of sadness was of 29.8% in the whole sample and of 93% in subjects suffering from MDD
(n = 4976). The “sadness” group shared the same sociodemographic patterns as the “MDD” group. All psy-
chiatric disorders assessed (i.e. bipolar disorder, anxiety disorder, alcohol use disorder, psychotic disorder and
suicide attempts) were significantly associated with both “sadness” and “MDD” groups compared to “controls”.
Individuals with sadness, compared to those with MDD, were significantly less likely to meet the criteria for all
psychiatric disorders. MDD's sensitivity of sadness was 94,2%.

Limitations: Even though we used a quota sampling method, the sample was not strictly representative of the
general population.

Conclusion: Sadness validates the depressive continuum hypothesis, since it is more frequent in the general
population than MDD itself and at the same time shares with MDD the same sociodemographic and clinical
correlates. A gradual association from controls to MDD was observed for psychiatric comorbidities. Finally, the
high sensitivity of sadness may suggest its use to screen at-risk individuals converting from well-being to full
psychiatric disorders.

Well-being
Mental disorders

Abbreviations: AOR, adjusted odd ratio; AUD, alcohol use disorder; BD, bipolar I disorder; CI, confidence interval; GAD, generalized anxiety disorder; MDD, major depressive disorder;
OR, odd ratio; PTSD, post-traumatic stress disorder; SE, sensitivity; SP, specificity
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1. Introduction

Over the last decades, increasing interest has emerged regarding the
continuum between mental health and mental disorders (Ayuso-Mateos
et al., 2010; Kingdon, 2009; Leboyer and Schurhoff, 2014; Lewinsohn
et al., 2000; Shevlin et al., 2016). The continuum of psychiatric dis-
orders has been especially studied in psychosis since a 7.2% prevalence
rate of psychotic symptoms was found in the general population
(Linscott and van Os, 2013a), which is tenfold higher than the pre-
valence of characterized psychotic disorders (Saha et al., 2005). A
continuum of psychiatric disorders implies that a core symptom of a
psychiatric disorder is also found in non-clinical populations. To con-
firm the psychotic continuum hypothesis, Linscott and van Os have
proposed that two conditions should be fulfilled: i) psychotic symptoms
should occur in non-clinical populations and their prevalence in the
general population must be higher than characterized psychotic dis-
orders itself; ii) psychotic symptoms and characterized psychotic dis-
orders should share same correlates and risk factors (van Os et al.,
2009). Most psychotic symptoms in the general population have been
shown to be isolated and transitory, but they may also become abnor-
mally persistent and subsequently clinically relevant. This phenomenon
partly depends on the degree of environmental risk exposures (Kaymaz
et al., 2012), thus demonstrating a severity continuum between normal
manifestations and pathological disorders (van Os et al., 2010). Inter-
estingly, psychotic symptoms are transdiagnostic and can also be as-
sociated with non-psychotic disorders such as anxiety or mood dis-
orders (Saha et al., 2012).

A few studies have investigated the continuum hypothesis in other
psychopathological contexts. Interestingly, sadness is a common ex-
perience in the general population. It is both a physiological emotion
and an affective symptom required for diagnostic criteria of psychiatric
disorders such as MDD. However, when sadness is isolated, it is not
sufficient to establish the diagnosis of depression (American Psychiatric
Association, 2013). In a large European prospective survey evaluating
11,299 subjects, 12.5% met CIDI criteria for sadness and/or anhedonia
without major depressive disorder (MDD) (Moreno-Kiistner et al.,
2016). Sadness is also associated with a higher risk of developing MDD
in certain specific populations (Sarkar et al., 2015). Thus, we hy-
pothesize that sadness might be a symptom which lies on a continuum
ranging from well-being to depressive disorders. Moreover, according
to the paradigm of a symptom severity continuum, sadness might be an
index of psychopathological severity. Indeed, while being at one end of
this continuum when associated with MDD, sadness may also be asso-
ciated with other psychiatric disorders, such as anxiety disorders or
substance use disorders. The World Health Survey supported by the
World Health Organization (WHO) found that subsyndromal depression
and brief depressive episodes presented the same pattern of risk factors
as more severe forms of MDD (Ayuso-Mateos et al., 2010; Linscott and
van Os, 2013b). These results support a depressive continuum, with
increasing severity of depressive symptoms ranging from either no
symptom or non-specific symptoms in general population to MDD.
However, to the best of our knowledge, no studies have specifically
investigated this hypothesis using a frequent and nonspecific symptom
such as sadness.

Our study had a twofold aim. The first objective was to validate the
depressive continuum hypothesis by following the method proposed by
van Os and Linscott (Linscott and van Os, 2013b) by way of i) assessing
the prevalence of sadness in the general population and in patients with
MDD, and ii) comparing the sociodemographic correlates of subjects
with sadness and subjects with MDD. Secondly, we seeked to demon-
strate a continuum of severity by examining associations between
sadness and other psychiatric disorders. Therefore, we investigated
prevalence rates of psychiatric disorders in 3 subgroups: subjects
without MDD or sadness (“controls”), subjects with sadness but without
MDD (“sadness” group), and subjects with MDD (“MDD” group). Our
hypothesis is that the “sadness” group presents more psychiatric
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disorders than controls, but less than individuals with MDD.
2. Methods
2.1. Mental Health in General Population (MHGP) survey

The cross-sectional MHGP survey, conducted by the World Health
Organization Collaborating Centre (WHO-CC), interviewed 38,694
subjects in France between 1999 and 2003. These subjects were se-
lected in 47 different sites (900 subjects per site) by a quota sampling
method (Lunsford and Lunsford, 1995). This method develops a sample
of subjects with the same characteristics as the general population in
terms of age, gender, educational level and occupational category, ac-
cording to census figures from 1999 provided by the French National
Institute for Statistics and Economic Studies. Subjects were included in
the study if they met the following criteria: 1) provided informed
consent to participate in the survey, 2) spoke French, 3) were aged 18
and above, and 4) were neither institutionalized nor homeless. Addi-
tional methodological details can be found elsewhere (Amad et al.,
2013; Caria et al., 2010; Grolleau et al., 2008; Leray et al., 2011; Pignon
et al.,, 2017a, 2017b; Rolland et al., 2017). Legal authorization was
obtained by the “Commission Nationale Informatique et Liberté” (CNIL)
and the “Comité consultatif sur le traitement de l'information en ma-
tiere de recherche” (CCTIRS), with number 98.126.

2.2. Sociodemographic characteristics

Age was categorized into four age groups (18-29 years, 30-44
years, 45-59 years, 60 + years). Household income was categorized as
low (< 1650€/household monthly), medium (1650-3200€) or high
(> 3200€).

In light of the literature on migrant populations (Cantor-Graae and
Pedersen, 2013; Selten et al., 2012; Tortelli et al., 2013), we defined a
migrant as first-generation migrant (a subject born outside of me-
tropolitan France), second-generation migrant (at least one parent born
outside of metropolitan France), or third generation migrant (at least
one grandparent born outside of metropolitan France). Migrant gen-
erations were exclusive from each other.

Psychological trauma history was assessed using the first question of
the Posttraumatic Stress Disorder section of the MINI, i.e.: “Have you
ever experienced or witnessed or had to deal with an extremely trau-
matic event that included actual or threatened death or serious injury to
you or someone else?” (examples or traumatic events were then cited:
serious accidents, physical assault, terrorist attack, etc.).

2.3. Assessment of psychiatric disorders

For each subject, the Mini International Neuropsychiatric Interview
(MINI, French version 5.0.0), a structured diagnostic interview, was
used to screen for lifetime psychiatric disorders (according to the 10th
International Classification of Diseases (ICD-10)), in the general popu-
lation. MDD included dysthymia, recurrent depression, and major de-
pressive disorder according to ICD-10 criteria. The MINI has been va-
lidated in the general population and has a good to very good validity,
reliability (inter-rater and test-retest), sensitivity and specificity
(Sheehan et al.,, 1997). For current MDD (F32), kappa, sensitivity,
specificity and positive predictive values are respectively 0.74, 0.93,
0.80 and 0.92 (Amorim et al., 1998). Sadness during the last two weeks
was assessed by one question: “have you been consistently depressed or
down, most of the day, nearly every day, for the past two weeks?”. All
of the MHGP interviewers (nurses and psychologists) were trained to
use the MINI by means of video recordings of interviews over a 3-day
session provided by WHO-CC experts.

Several psychiatric disorders were also assessed: bipolar I disorder
(BD) (diagnosed if there was a history of manic episode, F30), past-year
alcohol use disorder (AUD) (history of alcohol dependence (F10.2)) and
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