Journal of Psychiatric Research 114 (2019) 80-87

Contents lists available at ScienceDirect

Journal of Psychiatric Research

journal homepage: www.elsevier.com/locate/jpsychires

Predictors of recurrence in a sample of 508 outpatients with major R
depressive disorder S

:a,b,x a,b

Gianluca Serafini®"", Francesca Santi®”, Xenia Gonda“®¢, Andrea Aguglia
Maurizio Pompili®, André F. Carvalho™, Mario Amore™"

, Andrea Fiorillo’,

2 Department of Neuroscience, Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health, Section of Psychiatry, University of Genoa, Genoa, Italy
b JRCCS Ospedale Policlinico San Martino, Genoa, Italy

© Department of Psychiatry and Psychotherapy, Semmelweis University, Budapest, Hungary

4 MTA-SE Neuropsychopharmacology and Neurochemistry Research Group, Hungarian Academy of Sciences, Semmelweis University, Budapest, Hungary

€ NAP-2-SE New Antidepressant Target Research Group, Semmelweis University, Budapest, Hungary

f Department of Psychiatry, University of Campania ‘Luigi Vanvitelli’, Naples, Italy

& Department of Neurosciences, Suicide Prevention Center, Sant’Andrea Hospital, University of Rome, Rome, Italy

1 Department of Psychiatry, University of Toronto, Toronto, ON, Canada

i Centre for Addiction and Mental Health (CAMH), Toronto, ON, Canada

ARTICLE INFO ABSTRACT

Objective: Specific predictors of relapse/recurrence in major depressive disorder (MDD) have been identified but
evidence across studies are inconsistent. This study aimed to identify the most relevant socio-demographic/
clinical predictors of MDD recurrence in a sample of 508 outpatients.

Methods: This naturalistic cohort study included 508 currently euthymic MDD patients (mean age = 54.1 =
16.2) of which 53.9% had a single and 46.1% recurrent depressive episodes. A detailed data collection was
performed and illness histories were retraced through clinical files and lifetime computerized medical records.
Results: Compared to patients with single episode, MDD patients with recurrent episodes significantly differ
regarding current age, gender, working status, positive history of psychiatric disorders in family, first-lifetime
illness episode characteristics, first-episode and current psychotic symptoms, current melancholic features and
seasonality, age at first treatment, duration of untreated illness, and comorbid cardiovascular/endocrinological
conditions. However, after multivariate analyses controlling for current age, gender, educational level, working
status differences, psychiatric conditions in family, and age of illness episode, recurrence was associated with
older age (p < .001), younger age at first treatment (p < .005), being treated with previous psychoactive
treatments (p .001), and longer duration of untreated illness (p .001).

Conclusions: The variables associated with MDD recurrence identified in the current study may aid in the
stratification of patients who could benefit from more intensive maintenance treatments for MDD. However,
clinicians should rapidly identify cases that are not likely to recur in order to avoid unnecessary treatments
which are commonly considered as the standard of care.
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1. Introduction

Major depressive disorder (MDD) is associated with significant
disability and relevant psychosocial impairment, mainly due to its
chronicity and high risk of recurrence (Kessler et al., 2003; Mueller
et al., 1999; Solomon et al., 1997). Recurrence, which is very common
among patients with MDD (Mueller et al., 1999; Frank et al., 1990),
may be clinically conceptualized as the emergence of a new major

depressive episode in a patient who had previously achieved remission
(Skodol et al., 2011; Hardeveld et al., 2010). Relapse/recurrence imply
the reoccurrence of MDD symptoms during remission/recovery, re-
spectively, and indicate a need for treatment intensification (de Zwart
et al., 2018; Frank et al., 1991).

However, the course of MDD is clearly heterogeneous, with some
patients who commonly experience recurrent episodes whilst others
who may experience just a single depressive episode over their entire
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lifespan (Patten, 2013; Eaton et al., 2008; Solomon et al., 2000).
Maintenance treatment after the resolution of a given episode can be
necessary in order to prevent relapse and recurrence but it is associated
with the burden of adverse effects as well as interactions with other
medications. Thus, identifying patients who are at higher risk of re-
currence in the clinical practice and would really benefit from main-
tenance treatment would be beneficial. Moreover, the identification of
clinical predictors of recurrence in MDD may aid the stratification of
MDD subgroups of patients with recurrent depressive episodes who
could benefit from more intensive maintenance treatments.

Previous studies tried to identify specific predictors of relapse/re-
currence in order to distinguish MDD patients with distinct illness
trajectories. Very recently, Deng et al. (2018), aimed to examine the
measures potentially predicting recurrence in remitted late-life de-
pression, found that greater recurrence risk was linked to being female,
younger age at illness onset, higher perceived stress, disability, less
support with activities, higher Montgomery-Asberg Depression Rating
Scale (MADRS) scores prior to censoring, baseline symptoms of suicidal
thoughts by MADRS, and sadness by Center for Epidemiologic Studies-
Depression. In addition, after a 12-month follow-up period, the relapse/
recurrence rate was 61% according to the study of Johansson et al.
(2015) which was conducted in a psychiatric out-patient setting on 51
individuals who were successfully treated/discharged from psychiatric
care. Moreover, according to the assumption that some personality
traits may predict future depression, patients with lower Self-Direct-
edness (SD) were found to exhibit a significantly shorter time to re-
currence from remission (Asano et al., 2015).

Among socio-demographic predictors, female gender (Gueorguieva
et al., 2017; van Loo et al., 2015; Solomon et al., 2004; Kornstein et al.,
2000; Mueller et al., 1999), older age and being divorced or widowed
(Colman et al., 2011; Dowrick et al., 2011; Gilman et al.,, 2013;
Hardeveld et al., 2013; ten Doesschate et al., 2010) have been also
associated with a higher likelihood of recurrence among adults with
MDD.

In addition, patients with a first major depressive episode are more
likely (approximately 50%) to experience subsequent mood episodes
compared to those with a first non-depressive episode (American
Psychiatric Association, 2000; Kupfer et al., 1996; Post, 1992). Residual
depressive symptoms (Serafini et al., 2018; Nierenberg et al., 2010;
Judd et al., 1998), higher number of lifetime depressive episodes
(Steinert et al., 2014; Skodol et al., 2011; Spijker et al., 2010), specific
psychopathological symptoms such as sleep disturbances and anxiety
(Andreescu et al., 2007; Reynolds et al., 2006), co-occurring mental
disorders (Klein et al., 2006; Keller et al., 1992) or personality disorders
(Skodol et al., 2011; Grilo et al., 2005) have been consistently related to
a greater likelihood of recurrence as well. Depression severity (Steinert
et al., 2014; Skodol et al., 2011; Spijker et al., 2010; Sargeant et al.,
1990), early onset of first depressive episode (Klein et al., 1999;
Hinrichsen and Hernandez, 1993), and adverse stressful life events or
lower socioeconomic status (Wang et al.,, 2012; Patten et al., 2010;
Burcusa and Iacono, 2007; Solomon et al., 2004) were related to re-
current major depressive episodes in some but not all studies. A history
of exposure to childhood maltreatment has also been linked to a greater
likelihood of recurrent major depressive episodes during adulthood
(Nelson et al., 2017; Nanni et al., 2012). Other relevant predictors such
as a history of suicide attempts (Avery and Winokur, 1978), family
history of MDD (Patten et al., 2010), concurrent medical diseases and
psychosocial difficulties (Lam et al., 2009) have been also reported in
fewer studies. Factors related to MDD treatment have also been pro-
posed as possible predictors of recurrence. Notably, poor antidepressant
treatment response (Sheline et al., 2012) and lower adherence to
treatment together with inappropriate treatment medications or do-
sages (Ho et al., 2016) have been reported as further additional pre-
dictors of recurrent MDD. Existing data across studies should be inter-
preted with caution due to difficulties to compare groups using different
diagnostic instruments, unclear criteria to define recurrence, and
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variable follow-up periods. In addition, the selection of specific samples
or patient subgroups at higher risk of recurrence may result in a greater
influence of the outcome.

Thus, as pointed out by Hardeveld et al. (2013), the proper assess-
ment of the risk of recurrence in MDD remains a clinical challenge due
to the fact that most of existing studies were conducted in specialized
mental health care services and results have been inconsistent and
limited by relatively small sample sizes. Importantly, the current status
of knowledge regarding potential predictors of recurrence in MDD re-
mains quite incomplete and warrants further investigation (Hardeveld
et al., 2010).

Due to the aforementioned gaps in the current literature upon this
topic, the purpose of the present study was to identify socio-demo-
graphic and clinical predictors of recurrence in a sample of 508 eu-
thymic outpatients with MDD.

2. Method
2.1. Participants

The sample of this naturalistic cohort study included 508 currently
euthymic patients with MDD (clinically, euthymia has been defined
using specific psychometric criteria (Montgomery—Asberg Depression
Rating Scale (Montgomery and Asberg, 1979) < 10)), of which 234
(46.1%) with recurrent illness episodes (N = 234) and an age ranging
from 18 to 85 years (mean = 54.1 * 16.2). Participants were currently
all consecutive euthymic MDD outpatients receiving only maintenance
treatment. They have been followed and treated by our university
outpatient service for at least 12 months. Specifically, their psycho-
pharmacological regimens together with psychopathological conditions
were stable for at least 6 months.

2.2. Procedures

All participants were admitted to the Department of Neuroscience
(DINOGMI), University of Genoa, outpatient service, between July
2014 and June 2018. The inclusion criteria were: 1) a diagnosis of re-
mitted MDD (single or recurrent episode); 2) current age of > 18 years.
Mood symptoms (at the time of assessment) were rated and classified
according to the Diagnostic and Statistical Manual of Mental Disorders,
5th edition (DSM-5) (American Psychiatric Association, 2013). Exclu-
sion criteria were: 1) any conditions affecting the ability to fill out the
assessment including disabling conditions such as delirium, Alzheimer's
disease, 2) any severe neurological diseases including mental retarda-
tion, 3) denial of the informed consent, 4) a history of active drug and
alcohol abuse/dependence during the past 6 months. Mental retarda-
tion has been evaluated initially with a comprehensive physical ex-
amination and later confirmed using the Wechsler Adult Intelligence
Scale (Wechsler (2003). Medical, family, social, and educational data
were carefully collected using existing medical/school records and in-
terviews with parents. While individuals with a current known or sus-
pected history of drug and alcohol abuse/dependence during the past 6
months were excluded, lifetime substance use which has been in-
vestigated by clinicians performing the mental examination was not an
exclusion criterion.

2.3. Data collection

Psychiatric histories and lifetime assessment of mood episodes were
initially extracted from clinical records systematically collected and
later verified independently by senior authors (GS, MA) who used the
Mini International Neuropsychiatric Interview (MINI) updated to map
to DSM-5 (Sheehan et al., 1998). The evaluation of affective episodes
prior the patients’ recruitment in our Institute was based on the as-
sessment of previous medical records together with direct interviews
with both the patient and family members.
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Table 1
Socio-demographic and clinical variables (categorical and quantitative) in unipolar depressed patients with single (N = 274) compared with those with recurrent
illness episodes (N = 234).

Variables MDD, single episode (N = 274) MDD, recurrent episode (N = 234)
Gender N % N % Statistic (%) p
Male 110 40.3 76 32,5 xa) = 3.313 .042°
Female 164 59.7 158 67.5
Marital status
Single 83 30.3 53 23.1 21 = 6.941 .074
Married 135 49.3 119 52.0
Divorced 36 13.1 27 11.8
Widowed 20 7.3 30 13.1
Educational level
Elementary schools 20 7.5 20 9.2 X&) = 1.265 738
Junior high schools 83 31.2 63 29.2
Secondary high schools 130 48.9 111 51.4
Academy 33 12.4 22 10.2
Living status
Alone 61 22.3 60 26.9 A1) = 4.229 .238
With family 203 74.4 154 69.1
With friends 8 2.9 5 2.2
With others 1 0.4 4 1.8
Working status
Employed 135 49.8 82 35.8 XA = 19.125 =.001
Unemployed 54 19.9 52 22.7
Retired 69 25.5 92 40.2
Student 13 4.8 3 1.3
Socio-economic level
Below average 80 29.5 83 36.2 X&) = 2.580 .275
Average 169 62.4 130 56.8
Above average 22 8.1 16 7.0
Significant distressing life-events in the last 6 months
No 149 54.8 140 61.4 xay = 2.231 .080"
Yes 123 45.2 88 38.6
Positive history of psychiatric conditions in family
No 200 74.1 144 62.9 xay =7.248 .005*
Yes 70 25.9 85 37.1
Substance abuse
No 258 94.9 222 96.1 x(zl) = .448 .327°
Yes 14 5.1 9 39
First depressive illness episode
Yes 105 67.3 108 81.2 2y =7.152 .005
No 51 32.7 25 18.8
First anxious illness episode
Yes 50 32.1 22 16.5 X = 9.232 .002
No 106 67.9 111 83.5
First psychotic illness episode
Yes 1 6 3 2.3 ¥&y = 1.371 254
No 155 99.4 130 97.7
Current psychotic symptoms
No 266 97.8 216 93.9 X = 4.907 .0237
Yes 6 2.2 14 6.1
Psychotic symptoms at first episode
No 144 98.6 102 92.7 xa) = 5.823 .018°
Yes 2 1.4 8 7.3
Current catatonic characteristics
No 159 99.4 132 98.5 xay = .543 434"
Yes 1 .6 2 1.5
Current melancholic characteristics
No 152 94.4 112 86.2 X&) = 5.824 .014°
Yes 9 5.6 18 13.8
Seasonality
No 148 100 121 96.8 xa) = 4.806 043"
Yes 0 0 4 3.2
Residual interepisodic symptoms
No 121 47.3 99 45.4 xay =163 .378*
Yes 135 52.7 119 54.6
Lifetime suicide attempts
No 262 97.0 217 93.5 x(zz) = 4.010 135
0-3 8 3.0 14 6.0
Missing cases 0 0 1 0.5
Suicidal ideation
No 132 95.7 104 91.2 X&) = 2.055 .120°
Yes 6 4.3 10 8.8
MDD, single episode (N = 274) MDD, recurrent episode (N = 234)

(continued on next page)
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Table 1 (continued)
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Variables MDD, single episode (N = 274) MDD, recurrent episode (N = 234)
Mean SD Mean SD Statistic (Student's t-test) P

Current age 53.2 16.6 60.2 13.8 Tso6 = —5.084 =<.001
Age of illness onset 47.7 17.6 44.7 17.2 T463 = 1.896 .059
Age at first treatment 48.5 16.9 45.1 16.0 Ty4s7 = 2.223 .027
Age at first hospitalization 48.4 19.3 46 15.7 Teo = .537 .593
Duration of untreated illness (years) 1.1 1.9 2.3 4.2 T30 = —3.675 =.001
Duration of current episode (days) 281.9 573.3 203.8 203.6 Tzgo = 1.684 .093
Duration of substance abuse (years) 0.5 2.8 0.2 1.9 T446 = 1.138 .256

@ Fisher's exact test (significance two-tailed); percentages were calculated per column.

A detailed data collection was performed for specific clinical vari-
ables including: 1) age at onset, 2) previous hospitalizations, 3) medical
comorbidities (structured interviews were used to confirm clinical in-
formation, and specific comprehensive interviews to assess clinical
characteristics). While socio-economic level has been categorized in
three categories: below average, average, and above average, working
status and living status have been categorized as follows: employed,
unemployed, retired, and student status; alone, with family, with
friends, and with others status, respectively.

In addition, two psychiatrists (FS and AA) who were appropriately
trained to improve the interrater reliability used both structured in-
terviews to confirm clinical information as well as specific rating
scales/comprehensive interviews to assess clinical characteristics.

The illness histories were defined thorough the clinical files and
lifetime computerized medical records. All available information have
been cross-referenced. All outpatients accepted voluntarily to partici-
pate in the study and provided their informed consent. The study design
was regularly approved by the local Ethical Review Board.

2.4. Statistical analysis

Subjects were categorized according to the presence/absence of
recurrence and divided into two groups (remitted depressed individuals
with a history of single vs. recurrent episodes) similarly to existing
published studies (Elgersma et al., 2015; Strong et al., 2010). Therefore,
data were analyzed with Student's t-tests and Pearson chi-square/
Fisher's exact test in contingency tables (chi-squared). The Kolmogor-
ov-Smirnov test was carried out to confirm whether all the investigated
variables in our sample followed the normal distribution. Significance
was set at P < .05 (two-tailed). Thus, the most relevant clinical char-
acteristics of the total sample (N = 508) have been compared.

A binary logistic regression analysis, using a hierarchical approach
considering a specific socio-demographic feature (current age) in the
initial step to account for the percentage of variance attributable to this
variable and then introducing further specific socio-demographic
characteristics together with other variables in later steps (both clinical
factors that resulted significantly at the univariate analyses and vari-
ables that, based on the current literature and data collection, regard
the initial illness episode alone), was subsequently performed to detect
the variables associated with MDD recurrence. We further included in
the binary logistic regression analysis both current medication (anti-
depressants, anxiolytics, and antipsychotics) status and previous psy-
choactive treatments, as they were considered useful to identify vari-
ables that potentially predate MDD recurrence. For categorical
variables such as “first episode characteristics at illness presentation”,
we identified “depressive illness features at first episode” as the re-
ference group (being the most common) while the remaining char-
acteristics “predominant anxious features at first episode” and “psy-
chotic features at first episode” have been initially inserted within the
regression model but later leaved out due to the fact that they did not
convert in the regression model. This is not a study design limitation
but needs to be adequately considered in the selection of variables for
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the regression analysis and the interpretation of findings. For instance,
when controlling for age in the regression analysis, the amount of
variation in the outcome variable (presence/absence of recurrence) of
some variables (e.g., gender, educational level, and working status
differences) that resulted correlated with age may have resulted non-
significant. We excluded multicollinearity and extreme cases, and we
carefully checked normality of residuals (histograms and P—P plots).
According to the results of the power analyses, we inferred that the
sample size provided enough power (> 75%) to identify a statistically
significant difference between the two groups (remitted depressed in-
dividuals with a history of single vs. recurrent episodes) in the range of
15-20% (MDD recurrence as dependent variable). All the analyses were
performed using the Statistical Package for Social Sciences (SPSS) for
Windows 21.0.

3. Results

3.1. Socio-demographic and clinical variables in MDD patients with single
episode compared to those with recurrent episodes

The sample consisted of 508 currently euthymic patients who were
consecutively recruited at the Department of Neuroscience (DINOGMI),
University of Genoa. Among participants, 186 were males (36.6%) and
322 females (63.4%). All the recruited subjects came directly from our
catchment area and have been voluntary admitted to our university
outpatient service. Among participants, 9% had lifetime substance
abuse/dependence and the most frequently reported lifetime substance
abuse types were: alcohol (6.1%), cannabis/marijuana (2.9%), stimu-
lants/cocaine (1.4%), heroin (0.5%), major sedatives (0.8%). The most
relevant socio-demographic variables and clinical characteristics by
presence/absence of MDD recurrence are summarized in Table 1.

When compared with subjects with recurrent episodes, MDD out-
patients with a history of single episodes significantly differ in terms of
socio-demographic and clinical characteristics (see Table 1 and 2).
Recurrent outpatients were more likely to be females (67.5% vs. 59.7%)
(X(zl) = 3.313, p = .05) compared to MDD outpatients with single epi-
sode. In addition, working status significantly differed in outpatients
with recurrent vs. those with single MDD episode (y%, = 19.125,
p < .001). Outpatients with recurrent MDD were also more likely to
report a positive history of psychiatric disorders in family (37.1% vs.
25.9%) (X?l) = 7.248, p .005) compared to outpatients with single
episode. Moreover, recurrent MDD patients were more likely to have
depressive illness features at first episode (81.2% vs. 67.3%)
(x4) = 7.152, p .005) and less likely to have anxious characteristics
(16.5% vs. 32.1%) (X(zl) = 9.232, p = .005) vs. those with single MDD
episode. Furthermore, MDD outpatients with recurrent episodes were
more likely to report current psychotic symptoms (6.1% vs. 2.2%)
(x(zl) = 4.907, p < .05), and psychotic symptoms at first episode (7.3%
vs. 1.4%, &, = 5.823, p < .05) when compared with MDD patients
with single episode, respectively. MDD outpatients with recurrent epi-
sodes were also more likely to report melancholic characteristics and
seasonality (13.8% vs. 5.6%, X(zl) = 5.824, p = .05 and 3.2% vs. 0%,
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Table 2
Medical comorbidity in unipolar depressed patients with single (N = 272)
compared with those with recurrent illness episodes (N = 232).

Journal of Psychiatric Research 114 (2019) 80-87

Table 3
Multiple regression model of MDD recurrence adjusted for current age, gender,
educational level, and working status differences in the total sample (N = 508).

MDD, single MDD, recurrent

episode episode

(N = 272) (N = 232)
Medical comorbidities N % N % Statistic (x*) p
No 98 36.0 64 27.7 xe) = 3.964  .029°
Yes 174 64.0 167 72.3
Cardiological disorders
No 255 93.8 206 88.8 xoH =3.942 .034°
Yes 17 6.2 26 11.2
Neurological disorders
No 248 91.2 209 90.1 xon =176 .394°
Yes 24 8.8 23 9.9
Endocrinological disorders
No 253 93.0 203 87.5 xay = 4.419 .026°
Yes 19 7.0 29 12.5
Inflammatory/immunological disorders
No 247 90.8 217 93.5 xay=1.273 .168"
Yes 25 9.2 15 6.5
Metabolic disorders
No 229 842 196 84.5 x2,=.008  .514°
Yes 43 15.8 36 15.5
Polmunary chronic disease
No 271 99.6 231 99.6 X?l) =.013 .709%
Yes 1 0.4 1 0.4
Cancer
No 258 94.9 224 96.6 X?l) = .866 .240%
Yes 14 5.1 8 3.4
Chronic renal failure
No 270 99.3 232 100 x(zl) =1713 .291°
Yes 2 0.7 0 0.0
Osteoarthrosis
No 270 99.3 231 99.6 xen =.196  .560°
Yes 2 0.7 1 0.4

@ Fisher's exact test (significance two-tailed); percentages were calculated per
column.

X&) = 4.806, p < .05, respectively) relative to MDD patients with
single episode.

Furthermore, MDD patients with recurrent episodes were older
(60.2 = 13.8 vs. 53.2 * 16.6, tsos = —5.084, p <.001), had a
younger age at first treatment (45.1 = 16.0 vs. 48.5 *= 16.9,
tysy; = 2.223, p < .001) as well as longer (> 2 years) duration of un-
treated illness (2.3 + 4.2 vs. 1.1 = 1.9, t50¢ = 5.084, p < .001) than
MDD patients with single episode.

Recurrent MDD outpatients were also more likely to report cardio-
logical and endocrinological comorbid conditions (11.2% vs. 6.3%,
X&) = 5.942, p < .05 and 12.5% vs. 7.0%, x&, = 4.419, p < .05, re-
spectively) when compared to MDD patients with single episode.

3.2. Multivariate regression analyses including recurrence as dependent
variable in the total sample

All clinical factors that resulted significant at the univariate analyses
as well as additional variables that, based on the current literature and
data collection, concern the initial illness episode alone were entered
into a binary logistic regression analysis using the hierarchical ap-
proach. In a first block, current age was inserted in order to account for
the percentage of variance attributable to this variable; in a second step,
specific socio-demographic characteristics (gender, educational level,
and working status differences) were entered; in a third step, other
variables (psychiatric conditions in family, age of illness episode, age at
first treatment, previous psychoactive treatments, current medications
(e.g., anxiolytics, antidepressants, and antipsychotics) status and
duration of untreated illness) were introduced into the regression
model. The amount of variation in the outcome variable (presence/
absence of recurrence) that was accounted for current age at first step
(R2-value) was 69% (p < .001); the amount of variation in the outcome
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Variable P Exp (B) 95% Cl

Current age =.001 1.094 1.059 1.130
Gender .966 1.011 .603 1.697
Educational level .589 1.095 787 1.523
Working status 764 1.043 793 1.372
Psychiatric conditions in family .081 1.653 940 2.906
Age of illness episode .487 .985 .946 1.027
Age at first treatment < .005 .940 .902 979
Previous psychoactive treatments .001 3.109 1.627 5.943
Current anxiolytics status .985 995 .576 1.719
Current antidepressants status .993 1.003 523 1.922
Current antipsychotics status .857 1.060 .564 1.990
Duration of untreated illness .001 1.257 1.102 1.433
Constant =<.001 .025

Note. Dependent variable: MDD recurrence. All predictors were entered in one
block (hierarchical method). Model summary: R at first step of the
model = 0.052, R?= 0.069; model summary: R at second step of the
model = 0.056, R>= 0.076; model summary: R at third step of the
model = 0.276, R? = 0.369; significance: P= < .001. Bold values denote sta-
tistical significance.

variable accounted for the predictors at second step (R>-value) was 76%
(p < .001); the amount of variation in the outcome variable accounted
for the predictors at third step (R2-value) was 36.9% (p = .001); (see
Table 3).

Having a older age with an OR of 1.094 (p < .001), younger age at
first treatment with an OR of 0.940 (p < .005), being treated with
previous psychoactive treatments with an OR of 3.109 (p .001), and
longer duration of untreated illness with an OR of 1.257 (p .001) were
all associated with recurrence.

4. Discussion

In our sample of 508 euthymic affective disorder outpatients, we
found that 53.9% of subjects had single while 46.1% recurrent de-
pressive episodes. Some socio-demographic and clinical characteristics
have been identified as significantly associated with recurrence of
major depressive episodes.

4.1. Socio-demographic and clinical characteristics of MDD patients with
single episode compared to those with recurrent episodes

According to our findings, 46.1% of participants had recurrent
episodes. This percentage is generally in line with the cumulative in-
cidence of recurrence after 20 years which was found to be approxi-
mately 42.0% (Hardeveld et al.,, 2013) and clearly documents the
chronic and highly disabling prognosis associated with MDD. Based on
our results, when compared to remitted MDD outpatients with a history
of a single illness episode in pairwise tests, MDD outpatients with re-
current episodes significantly differ in terms of current age, gender,
working status, positive history of psychiatric disorders in family, first-
lifetime illness episode characteristics, lifetime and current psychotic
symptoms, melancholic features and seasonality, age at first treatment,
duration of untreated illness, and comorbid cardiovascular/en-
docrinological conditions.

Importantly, the enhanced burden of cardiovascular/en-
docrinological comorbidities may be more characteristic of the re-
current MDD subgroup, given their older age which increases the risk to
develop medical comorbid conditions. This is not irrelevant as much of
the psychosocial burden of MDD is associated to the recurrent and
comorbid nature of this disorder (Gili et al., 2011).

Although we identified the mentioned distinctive factors among
single-episode and recurrent MDD patients, it is generally hard for
clinicians to establish whether these socio-demographic and clinical
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characteristics reflect underlying causative processes or are rather the
consequences of MDD; however, these findings seem to indicate the
higher burden of disease and psychosocial disability related to re-
current MDD when compared to MDD with a history of a single illness
episode alone. Overall, patients with recurrent MDD appear to present a
more severe illness subtype which is also linked to a poorer prognosis.
These findings are consistent with those of Post et al. (2012) who
suggested that the recurrent nature of affective disorders typically re-
flect a progressively deteriorating course of this illness. According to
Sibille and French (2013), major depression is commonly associated
with a lifelong and recurrent trajectory, with many features of a neu-
roprogressive disease, such as recurring episodes of increasing severity
but even a reduced therapeutic response and shorter remission period.
To this regard, a higher number of episode numbers or total illness
duration were associated with progressive negative neurobiological
changes and treatment resistance (Lui et al., 2011; Segal et al., 2010).

Importantly, at the clinical level the identified differences between
remitted MDD outpatients with a history of single vs. recurrent episodes
provide a real opportunity for early identification of various target
points in the most appropriate management and treatment of MDD
patients, helping to carefully detect specific at-risk subgroups and of-
fering initial exploratory results that may be useful for future studies.

4.2. Predictors of MDD recurrence

Multivariate analyses indicated that MDD recurrence was sig-
nificantly associated with older age at baseline, younger age at first
treatment, being treated with previous psychoactive treatments, and
longer duration of untreated illness. The model predicted 69% at first
step, 76% at second step, and 36.9% at third step, respectively, of the
variance of MDD recurrence indicating a substantial role for the iden-
tified factors in predicting illness outcome.

The association between longer duration of untreated illness and
recurrence has been widely documented by previous existing studies
and even indirectly demonstrated by the notion that seeking treatment
for MDD generally reduces the risk of persistence and recurrence in
individuals with this condition (Hoertel et al., 2017). Delivering timely
mental health care may positively affect long-term outcomes of MDD as
the shorter duration of untreated depression in subjects at baseline was
associated with a higher likelihood of response and remission to anti-
depressant treatment (Habert et al., 2016; Ghio et al., 2014). In-
dividuals with a shorter duration of untreated depression reported more
favorable clinical outcomes, both in terms of recovery from depressive
symptoms as well as significant reduction of depression-related dis-
ability (Ghio et al., 2015).

Similarly to existing studies (Colman et al., 2011; Dowrick et al.,
2011; Labbate and Doyle, 1997), being older and having a younger age
at first treatment have been both associated with a greater likelihood of
recurrence, but again in line with our findings, having a younger age at
first treatment was significantly linked to a lower likelihood of re-
covery, which may at least partly be explained by a greater likelihood
of MDD recurrence (Klein et al., 1999; Hinrichsen and Hernandez,
1993).

In addition, consistent with prior investigations (Kasper et al., 2000;
Sheline et al., 2012; Ho et al., 2016), findings from the current study
indicated that, having received psychopharmacological drug treatments
prior to the first episode was associated with a history of inadequate
therapeutic response to different pharmacological treatment strategies.
In particular, in our study we found that those who were treated with
previous psychopharmacological treatments were 3.109 times more
likely to exhibit a recurring major depressive episode when compared
to those who were not previously treated. The decision to maintain
antidepressant medications (to reduce rates of recurrence as well as
increase time to recurrence) in this subgroup of patients after recovery
is challenging and may also consider other factors such as the risks
associated with long-term antidepressant treatment as well as the
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emergence of loss of efficacy to those drugs in a subset of patients (e.g.
tolerance) (Dunlop et al., 2012; Carvalho et al., 2016).

In accordance with the National Epidemiologic Survey on Alcohol
and Related Condition (NESARC) study (Skodol et al., 2011), the
number of previous episodes (that in the NESARC study was only
modestly associated with persistence) and the duration of a current
illness episode did not predict MDD recurrence even in our study.
However, specific methodological differences exist between our study
design and the NESARC using a wide and nationally representative
sample of 34.653 individuals and a comprehensive detection model of
the 3-year risk focused on both persistence and recurrence in in-
dividuals with major depressive episode at baseline. In addition, in the
present study we mainly focused on patient characteristics at the time
of the initial episode rather than on the current MDD features in order
to address the question of recurrence prediction.

The number of predictors included in our model was larger than
previously investigated, involving several domains which were com-
monly evaluated in a thorough clinical assessment within a single
analysis. Similarly to previous studies (Shelton and Hollon, 2012), our
results confirm that the course of MDD is predominantly multifactorial
and recurrent in its intrinsic nature. Generally, it is relevant for clin-
icians to identify MDD patients at a higher odds of experience re-
currences at the time of first illness presentation in order to identify and
more closely monitor patients who are more likely to exhibit a less
favorable course of illness (Hardeveld et al., 2013).

In conclusion, our results clearly indicate that the prevention of
MDD recurrence needs to be considered a priority for high-risk groups.
Patients presenting with specific clinical risk factors should be carefully
and regularly monitored and treatment strategies to prevent recurrence
should be taken into consideration to prevent a more chronic MDD
course. In addition, our findings suggest that the early identification
and treatment of a major depressive episode may contribute to a more
favorable prognosis. This could be partly due to the fact that this
strategy may prevent the activation of mechanisms related to neuro-
progression that may occur in a substantial subset of patients after each
recurring major depressive episode (Moylan et al., 2013).

4.3. Limitations and strengths

One of the major strengths of this study was including the effects of
a comprehensive set of potential clinical factors on the outcome.
Another strength was the enrollment of a homogeneous sample of pa-
tients with mood disorders who were clearly euthymic at baseline.

However, our paper needs to be interpreted in the light of the fol-
lowing limitations/shortcomings. First, the recruited sample is not
based on a large multicentric population of subjects with MDD but
mainly derived by a single psychiatric sample admitted and treated in a
specialized University setting. The relatively small sample size is, at
least partially, associated with the inconsistency and heterogeneity of
the present study findings. Thus, the present results, although reflecting
most of the existing data related to prior researches in this field, are
difficult to be generalized to other existing patient populations, as they
could not represent patients with MDD in general with particular regard
to socio-demographic and clinical investigated characteristics.
Moreover, the cross-sectional nature of this study does not permit the
distinction between cause and effect and further limits the general-
ization of our findings. In addition, the two analyzed subgrougs of
subjects that have been compared (remitted depressed individuals with
a history of single vs. recurrent episodes) in this study differed in terms
of current age and were not equivalent regarding years of exposure to
risk for recurrence. Importantly, the selection of the two groups ac-
cording to the history of single vs. recurrent episode has contributed to
the difference in current age.

Furthermore, the present study takes into account, at least partially,
the current characteristics of the recruited subjects and this may not
permit the correct identification of the most relevant predictors of
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recurrence based on the initial illness presentation in the analyzed MDD
population. Another study design (e.g., prospective or retrospective)
focusing only on the illness characteristics related to the first episode
would allow to better address the question of recurrence prediction.
Also, it was not possible to analyze the potential confounding effect
related to current psychoactive medications (e.g., antidepressants,
mood-stabilizers, and benzodiazepines) taken by participants.
Moreover, the present study is focused on the investigation of clinical
factors implicated in recurrence although it seems likely that either
genetic, environmental, and biological factors are likewise involved in
recurrence and even significantly interact with each other (Caspi et al.,
2003).

Despite the mentioned caveats, our study, considering an extended
set of possible predictors related to MDD recurrence at first illness onset
and significantly accounting for the illness course in a sample of MDD
euthymic outpatients at baseline, provides interesting new information
and additional insights to understand recurrent episodes of major de-
pression at the onset of this condition and its clinical management.

To summarize, socio-demographic and clinical factors seem to play
a relevant role in MDD prognosis and a detailed knowledge of the wide
range of factors associated with MDD recurrence is crucial for clin-
icians. According to Hardeveld et al. (2013), individuals who have
experienced a first MDD episode should be considered as subjects with a
critical long-term vulnerability for recurrence that might be triggered in
specific inner or outer circumstances. Clinicians assessing the risk of
MDD recurrence should carefully evaluate the older age and younger
age at first treatment, positive history of previous psychoactive treat-
ments, and longer duration of untreated illness as the reduction of the
risk of unfavorable MDD course is one of the essential goals of main-
tenance treatment. Importantly, risk assessment may be presumably
improved when a more comprehensive set of predictors referring to
various domains is taken into serious account in the clinical practice
(van Loo et al., 2015).

Further longitudinal studies are required in order to replicate the
present results, facilitate the prediction of potential MDD outcomes
according to the clinical profile, and provide the most adequate treat-
ments accordingly.
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