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A B S T R A C T

Background: Mixed symptoms in depression may underlie bipolar diathesis rather than unipolarity. Uncovering
mixed depression (MxD) is crucial for appropriate management, especially in the perinatal period, as it may
affect treatment planning and impact future child development. We used a scale specific for identifying MxD and
tested its validity in pregnant and postpartum women with depression.
Methods: Women developing a major depressive episode (MDE) during their perinatal period extending from
pregnancy to one year postpartum from November-2012 through June-2019 were assessed with BPRS-18, EPDS,
CGI-S, GAF, HAM-A, HAM-D, Koukopoulos’ Mixed Depression Rating Scale (KMDRS), TEMPS, and YMRS. They
were classified, based on KMDRS criteria, as with mixed (MxD) or without (nonMxD) mixed symptoms. We
conducted ROC analysis and performed factor analysis of the KMDRS.
Results: Of 45 included, MxD (N= 19) were biased towards diagnosis of bipolar disorder and nonMxD (N= 26)
towards major depressive disorder. Other sociodemographic variables did not differ significantly between MxD
and nonMxD. MxD scored higher on total YMRS, BPRS, and KMDRS, and on KMDRS-6 Subjective Feelings of
Irritability and KMDRS-12 Suicidal Impulsiveness items. The KMDRS correlated in the entire sample, in MxD and
nonMxD, with the YMRS and the BPRS, while correlating with the HAM-D in nonMxD only. The KMDRS showed
acceptable AUC distribution, with a 68% sensitivity and 58% specificity. Best-fit was three-factor-structure,
explaining 54.66% of cumulative variance.
Limitations: Small sample and cross-sectional design.
Conclusions: The KMDRS is fit for investigating MxD along with the YMRS and the BPRS in perinatal women with
a MDE.

1. Introduction

Perinatal psychiatric episodes are commonly viewed as consisting
exclusively of either depressive episodes or postpartum psychosis.
Literature on both topics abounds, especially in the last decade. It is
common clinical experience that depressive episodes differ in clinical
presentation, response to treatment, and prognosis. Research

nonetheless strongly focuses on typical depression and the excitatory
symptoms, which often accompany depressive states, receive little at-
tention (Çelik et al., 2016). The least studied and most misdiagnosed
affective mood states during the perinatal period are mixed depression
and hypomania. Symptoms like irritable mood, mood lability, inner
tension, distractibility, psychomotor agitation, impulsiveness, aggres-
siveness, racing or crowded thoughts, talkativeness, early insomnia,
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dramatic episodes of sufferance or weeping spells are frequently ob-
served among patients diagnosed with a major depressive episode
(MDE) (Maj et al., 2003, 2006; Sharma et al., 2014). In our view, these
are symptoms of nervous excitability and constitute the essence of a
mixed affective episode (Akiskal and Benazzi, 2003; Sato et al., 2003; A.
Koukopoulos et al., 2005; A. Koukopoulos et al., 2007; Sani et al.,
2014a; A.E. Koukopoulos et al., 2020).
Mixed states were found to occur around 2% of all pregnancies both

prepartum and peripartum, in about 8% of bipolar disorder type 1 (BD-
I) prepartum and 6.5% postpartum, and in about 3.5% of bipolar dis-
order type 2 (BD-II) cases prepartum and 2.5% postpartum
(Viguera et al., 2011; Maina et al., 2014). Obviously, these figures,
which are mainly based on the DSM-IV criteria for mixed states, are
likely to change with the advent of the DSM-5. Compared with non-
mixed depression, mixed depression (MxD) is held to be more severe
and more common in bipolar disorders (BDs). In women, it is associated
with BD-II and hyperthymic temperament (Sani et al., 2014a). MxD is
also associated with younger age at onset, more family history of BD,
comorbidities, longer duration of illness, worse outcome, more suicide
attempts, poorer response to treatments (Maj et al., 2003; A.
Koukopoulos et al., 2005; Akiskal and Benazzi, 2003; Maj et al., 2006;
Altinbas et al., 2014), and higher switch rates with antidepressant
treatment (Sato et al., 2003; Bottlender et al., 2004; Akiskal et al.,
2005a; Akiskal and Benazzi, 2005; Vieta et al., 2014; Perugi et al.,
2015).
Mixed states were first described by Emil Kraepelin (1899) and his

pupil Wilhelm Weygandt (1899). However, the classical dichotomiza-
tion of psychiatric disorders into neurotic and psychotic disorders re-
legated mood disorders to the former, and contributed to the neglect
where MxD was cast, until the last version of the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM-5) (Prieto et al., 2015;
Shansis et al., 2016), where MxD was defined as consisting of a MDE
with at least three concurrent (hypo)manic symptoms
(American Psychiatric Association, 2013). However, controversy over
the mixed state concept is still ongoing (Perugi et al., 2015; Maj, 2015;
Goldberg, 2015). The mixed specifier can be used for depressive epi-
sodes in major depressive disorder (MDD), and BD-I and -II
(Altinbas et al., 2014; Prieto et al., 2015).
Since rates of mixed affective states in women (Cassidy and

Carroll, 2001; Kessing, 2004; Grant et al., 2005; Suppes et al., 2005;
Kessing, 2008) and mood recurrences during the perinatal period
(Viguera et al., 2007; Sharma et al., 2008) are high, the perinatal period
is considered to be critical for the onset of MxD. Prompt MxD diagnosis
during this period favorably impacts treatment and prevents possible
negative consequences on the offspring's future development
(Rusner et al., 2016). Hence, a specific diagnostic tool could prove
helpful in clinical practice (Çelik et al., 2016; A.E. Koukopoulos et al.,
2020).
A mixed state is more than the addition of its manic and depressive

parts (Cavanagh et al., 2009). For this reason, it needs to be assessed of
its own. An 18-item self-rating scale has been developed for this pur-
pose and showed good psychometric properties in a bipolar sample, but
this scale did not guide clinicians in assigning patients to mixed or
nonmixed groups (Cavanagh et al., 2009). To measure MxD we devel-
oped a new scale, the Koukopoulos Mixed Depression Rating Scale
(KMDRS) (Sani et al., 2014b) and validated it in a patient sample with
mood disorders (Sani et al., 2018).
The primary aim of this study was to identify sociodemographic and

psychometric variables in a sample of women with a MDE occurring
any time during the entire perinatal period (pregnancy and postpartum)
that could distinguish between MxD and nonMxD groups.
Secondary aims were to detect differences in affective tempera-

ments, as assessed through the Temperament Evaluation of Memphis,
Pisa, Paris and San Diego-Autoquestionnaire (TEMPS-A), and evaluate
the performance of the KMDRS in distinguishing between MxD and
nonMxD in a sample of women during their peripartum period.

We hypothesized that women with MxD and nonMxD would differ
on several parameters, i.e., YMRS, BPRS, CGI-S, TEMPS individual
temperaments, and mostly on the KMDRS.

2. Materials and methods

Women were evaluated and treated as outpatients at the Center for
Prevention and Treatment of Women's Mental Health at Sant'Andrea
Hospital, Rome, Italy. They were treated with pharmacotherapy and/or
psychotherapy by our team according to their needs and clinical deci-
sion-making. Recruitment initiated on November 1, 2012 and ended on
June 30, 2019. For this study, we included consecutive patients with a
DSM-IV-TR/−5 MDE.
Patients provided written, informed consent at intake for potential

research analysis and anonymous reporting of findings in aggregated
form, in accordance with Italian legal and ethical requirements for
clinical data.
The study design was cross-sectional. Any first MDE occurrence at

any point between pregnancy and 12 months postpartum was termed
baseline (BL) and was entered in intergroup comparisons. By first oc-
currence we intend MDEs occurring during the index pregnancy, not
lifetime.
Medical and psychiatric history was collected from patients and

their available relatives, most often from the father of the baby. Data
were systematically and consistently collected using interviews and
semistructured clinical assessments. Psychopathology was assessed
using the Structured Clinical Interview for DSM-IV-TR Axis I Disorders,
Research Version (SCID-IV-TR) (First et al., 2002) or the Structured
Clinical Interview for DSM-5Ⓡ-Clinician Version (SCID-5-CV)
(First et al., 2016), according to the period of patient recruitment.
Certified psychiatrists (all authors) conducted interviews. Patients were
assessed with the Hamilton Depression Rating Scale (HAM-D)
(Hamilton, 1960), Hamilton Anxiety Rating Scale (HAM-A)
(Hamilton, 1959), Edinburgh Postnatal Depression Scale (EPDS)
(Cox et al., 1987; Murray and Cox, 1990), Young Mania Rating Scale
(YMRS) (Young et al., 1978; Tohen et al., 2000), Brief Psychiatric
Rating Scale (BPRS) , the severity item of the Clinical Global Im-
pressions (CGI-S) (Guy, 1976)-Bipolar version (CGI-BP) (Spearing et al.,
1997), Global Assessment of Functioning (GAF) (Endicott et al., 1976;
American Psychiatric Association, 2000), Temperament Evaluation of
the Memphis, Pisa, Paris and San Diego-Autoquestionnaire (TEMPS)
(Akiskal et al., 2005b; Pompili et al., 2008) Brief Psychiatric Rating
Scale (BPRS) (Overall and Gorham, 1962; Overall, 1974; Ventura et al.,
1993), and Koukopoulos’ Mixed Depression Rating Scale (KMDRS)
(Sani et al., 2014b; 2018). Assignment to MxD and nonMxD groups was
based on A. Koukopoulos’ et al. (2007) criteria, i.e., presence of MDE
and at least three out of the following eight items: absence of retarda-
tion, talkativeness, psychic agitation or inner tension, description of
suffering or spells of weeping, racing or crowded thoughts, irritability
or unprovoked rage, mood lability or marked reactivity, and early in-
somnia. Details are provided in the Supplement. The KMDRS is detailed
in the Appendix of the Supplement.

2.1. Statistical analysis

Means and standard deviations were provided for all continuous and
nominal variables; normality of distribution was tested through the
Shapiro and Wilk (1965) test and found to be acceptable at the p= 0.01
cutoff (W = 0.938). We therefore proceeded with performing para-
metric tests. We assessed BL differences in continuous variables through
the Welch's (1947) Two-Sample t-test for continuous variables with
Unequal Variances assumption. For nominal and ordinal variables we
used the chi-squared (χ2) test with Yates’ correction. Correlations be-
tween scale scores were sought through Pearson's r coefficient to look
for convergence with the KMDRS. MxD–nonMxD comparisons on rating
scales were analyzed through 1-way analysis of variance
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(ANOVA1way). To test the predictive validity of the KMDRS, we car-
ried-out a logistic regression analysis and calculated odds ratios (ORs);
we performed receiver operating characteristics (ROC) analysis to test
KMDRS’ sensitivity (true-positive rate) and specificity (100-false-posi-
tive rate) by plotting sensitivity against specificity to determine the
ROC curve and area under the curve (AUC), testing for the optimal
cutoff point. The AUC thus obtained describes the extent to which a
measure distinguishes between MxD and nonMxD. To establish a di-
agnostic threshold and the corresponding sensitivity and specificity of
the KMDRS, we established the cutoff as the value where the highest
true-positive and true-negative proportions were correctly classified.
We performed a factor analysis on KMDRS scores using as extraction

method the Principal Component Analysis (PCA). The rotation method
was Oblimin with Kaiser normalization. To enter in a factor, a cutoff of
0.35 was required. If an item entered in more than one factor, the one
with the higher correlation was retained.
For all analyses, significance was set at p<0.05, corrected to their

respective Bonferroni cutoff to avoid type I error due to multiple
comparisons. All data were analyzed using IBM SPSS Statistics for
Windows, Version 25.0. Armonk, New York: IBM Corporation, 2017.

3. Results

3.1. Sociodemographic and clinical-psychometric data

Clinical and demographic characteristics of the sample are provided
in Table 1. Of 60 women screened (mean age = 36.3), 45 met criteria
for inclusion (age, mean = 36.84 years, standard deviation
[SD]± 4.743). Of these, 19 were assigned to the MxD group (age,
mean = 36.21 years, SD = 5.493) and 26 to the nonMxD (age,
mean = 37.31 years, SD = 4.164). The two groups did not differ sig-
nificantly in age.
Most participants were Italian (N = 38; 84.44%), had a stable

partner (N= 41; 91.11%), employment (N= 39; 86.67%), and a high
educational level (N = 25; 55.56%). Two thirds (N = 30; 66.67%)
were positive for a family psychiatric history, while more than half
(N= 25; 55.56%) were positive for personal psychiatric history. In our
sample, more than half of the women had a non-perinatal onset of their
disorder (N = 25; 55.56%), while the current episode had its onset
more often in the postpartum period (N = 29; 64.44%) than during
pregnancy (N = 16; 35.56%). However, in none of these measures did
MxD and nonMxD groups differ. Current mood disorder diagnoses were
almost equally distributed between MDD (N = 22; 48.89%) and BD
spectrum (N= 23; 51.11%), but their distribution differed between the
MxD and nonMxD groups, with significantly more MDD cases in the
nonMxD group and significantly more BD spectrum cases in the MxD
group; furthermore, in the latter group, there were significantly more
BD-I cases than BD-II and cyclothymic disorder, as opposed to the
nonMxD group, in which no BD-I cases occurred (Table 1).
MxD and nonMxD groups did not differ significantly in their scores

on the HAM-D, HAM-A, EPDS, CGI-S, and GAF rating scales, but MxD
scored significantly higher on the YMRS and the BPRS, as analyzed
through Welch's t-test (Table 1). The two groups did not differ sig-
nificantly for their scores on the five temperament dimensions of the
TEMPS. MxD scored significantly higher than nonMxD on the KMDRS
total scale and on each of the KMDRS-6 Subjective Feelings of Irrit-
ability and KMDRS-12 Suicidal Impulsiveness items (Table 1). These
results were further strengthened by ANOVA 1-way (Tables 2 and 3).
Total KMRDS scores correlated with those of the YMRS and of the BPRS
but not with EPDS, HAM-A or GAF scores (Supplementary Table 1, see
Supplement). Women with higher KMDRS were more severe [according
the CGI-S] when looking at the entire sample, but significance was lost
when analyzing each group, probably due to sample size reduction. The
correlation between KMDRS and HAM-D was driven by the nonMxD
sample.
MxD and nonMxD groups did not differ significantly in

comorbidities or drug treatment they received, either considering in-
dividual drugs or pooling drug classes.

3.2. Predictive validity, sensitivity, specificity, and factor analysis of the
KMDRS

To test the predictive validity of the KMDRS, we conducted logistic
regression with total KMDRS as the independent variable and positivity
for MxD as the dependent variable. Results are shown in Supplementary
Table 2 (in Supplement) and were considered satisfactory. To test
sensitivity and specificity of the KMDRS, we performed ROC analysis
and determined AUC (Fig. 1; Supplementary Table 3). The overall AUC
was 0.744 (SE = 0.78). The optimal cutoff value was 13 (correctly
classified = 62.22%), corresponding to a sensitivity of 68% and a
specificity of 58%. Significance was p<0.006). Overall, data were
considered satisfactory.
PCA identified three factors, with items loading positive on all

factors. Five items loaded on Factor 1, five on Factor 2, and four on
Factor 3. Two items loaded on more than one factor, i.e., item KMDRS-4
Emotional lability on factors 2 and 3 and item KMDRS-10 Muscular
tension loaded on factors 3 and 1. Only higher lod scores were retained.
Factor 1, which we called Outward expressions of feelings/excitement
(5 items) explained 32.05% of total variance; Factor 2, named
Dysphoric impulsiveness/Aggressiveness (5 items) explained 11.85% of
total variance, and Factor 3, called Tension/Pressure (4 items) ex-
plained 10.76% of the total variance. The three factors combined ex-
plained 54.66% of cumulative variance. Table 4 shows the lod scores of
each item entering into each factor. Nine iterations were needed for
rotation to converge using the Oblimin method with Kaiser normal-
ization.

4. Discussion

In this study we aimed to identify clinical and sociodemographic
variables distinguishing MxD from nonMxD. Beyond expected differ-
ences in current diagnoses, with BD associated with the former and
MDD with the latter, we identified three psychometric scale scores to be
associated with MxD, i.e., the YMRS, the BPRS, and the KMDRS. To the
best of our knowledge, this is the first study using scales specifically
aimed to assess mixed symptoms during the perinatal period. We re-
commend the combined use of all these scales in people with bipolar
diathesis, so to detect MxD.
Given the restrictions of the DSM-5 mixed specifier, we adopted a

MxD definition suggested by literature to possess face validity superior
to that of the DSM-5 for mixed depression (A. Koukopoulos et al., 2005;
A. Koukopoulos et al., 2007; Angst et al., 2011; A. Koukopoulos et al.,
2013; A. Koukopoulos and Sani, 2014; Sani et al., 2014b; Perugi et al.,
2015; Mazzarini et al., 2018). To apply this specifier in a MDE case, the
DSM-5 requires at least three hypomanic or manic symptoms which do
not overlap with major depression symptoms. In cases of mixed? mania
or hypomania, the presence of at least three depressive symptoms is
required during the hypomanic or manic episodes. In our clinical
practice, we have seen the 3rd and 4th criteria (namely, more talkative
than usual or pressure to keep talking, and flight of ideas or subjective
experience that thoughts are racing) frequently in MxD, but the other
five criteria are extremely rare, if ever present. Symptoms like psychic
and motor agitation, racing or crowded thoughts, irritability or un-
provoked feelings of rage, talkativeness, mood lability and insomnia are
symptoms of nervous excitability and constitute the essence of mixed
affective episodes. In this study, we found the KMDRS-6 Subjective
Feelings of Irritability item to be significantly more frequently reported
among MxD women. Irritability was found to be higher in postpartum
than in non-postpartum women and was related to depression in both
(Williamson et al., 2015). The best fit for the KMDRS was a three-factor
solution, in contrast to the two-factor of the scale by
Cavanagh et al. (2009). However, the two scales are conceptually
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different and each item is scored 0–3 or 0–6 the former, while in the
latter, each item, corresponding to a dimension placed on a continuum,
is scored from −4 to +4. The lack of ability of the DSM-5 to detect is
underlined by the fact that another large study of perinatal depression
chose to use a RDoC approach (Insel et al., 2010); this study assessed
retrospectively the onset of symptoms and assessed current depressive

psychopathology by using cross-sectionally the EPDS (Putnam et al.,
2017). They identified through factor analysis five subtypes of perinatal
depression, i.e., severe anxious depression, moderate anxious depres-
sion, anxious anhedonia, pure anhedonia, and resolved depression.
Although this study did not specifically focus on MxD, we may hy-
pothesize that the first two subtypes contained a significant portion of

Table 1
Sociodemographic and baseline clinical measures in our sample.

Parameter Total group (N = 45) MxD (N = 19) nonMxD (N = 26) Test: t/χ2 p MxD vs. nonMxD

Age, in years (± SD) 36.84 (±4.743) 36.21(±5.493) 37.31 (±4.164) 0.582 0.450
Highest educational level

Primary, N (%) 0 (0) 0 (0) 0 (0)
Middle school, N (%) 1 (2.22) 1 (5.3) 0 (0)
High school, N (%) 19 (42.22) 10 (52.6) 9 (34.6) 1.1432 0.285
College/ University, N (%) 25 (55.56) 8 (42.1) 17 (65.4)
With stable partner
Yes, N (%) 41 (91.11) 17 (89.5) 24 (92.3) 0.0401 0.841
No, N (%) 4 (8.89) 2 (10.5) 2 (7.7)
Professional status
Employed, N (%) 39 (86.67) 17 (89.5) 22 (84.6) 0.0009 0.976
Unemployed, N (%) 6 (13.33) 2 (10.5) 4 (15.4)
Nationality
Italian N (%) 38 (84.44) 18 (94.7) 20 (76.9) 1.4692 0.225
Other N (%) 7 (15.56) 1 (5.3) 6 (23.1)
Psychiatric history
Negative N (%) 15 (33.33) 5 (26.3) 10 (38.5) 0.2847 0.594
Positive N (%) 30 (66.67) 14 (73.7) 16 (61.5)
Diagnosis
MDD N (%) 22 (48.89) 5 (26.3) 17 (65.4) 5.2334 0.022
BD spectrum N (%) 23 (51.11) 14 (73.7) 9 (34.6)
BD-I N (%) 9 (39.14) 9 (47.4) 0 (0) 26.122 0.0026§

BD-II N (%) 7 (30.43) 3 (15.8) 4 (15.4)
Cyclothymic N (%) 7 (30.43) 2 (10.5) 5 (19.2)
Type of onset (lifetime)
Perinatal N (%) 20 (44.44) 8 (57,9) 12 (53,8) 0.0011 0.973
Nonperinatal N (%) 25 (55.56) 11 (42,1) 14 (46,2)
Period of perinatal onset of current episode
Pregnancy N (%) 16 (35.56) 6 (31,6) 10 (38,5) 0.026 0.872
Postpartum N (%) 29 (64.44) 13 (68,4) 16 (61,5)
HAM-D (± SD) 17.4 (6.96) 18.16 (9.06) 16.85 (5.04) 0.5692 0.5741
HAM-A (± SD) 17.71 (7.02) 18.89 (8.05) 16.85 (6.18) 0.9235 0.3627
YMRS (± SD) 6.64 (7.34) 10.89 (9.28) 3.54 (3.00) 3.3276 0.0034
BPRS (± SD) 33.7 (8.692) 37.84 (10.345) 30.62 (5.742) 8.962 0.005
EPDS (± SD) 19.23 (5.38) 20.14 (6.04) 18.80 (5.213) 0.287 0.598
CGI-S (± SD) 3.89 (1.03) 4.26 (1.24) 3.62 (0.75) 1.9984 0.0558
GAF (± SD) 57.27 (9.24) 55.63 (11.39) 58.46 (7.31) 0.9497 0.3504
TEMPS Depressive (± SD) 9.78 (4.726) 7.36 (5.048) 11.08 (4.069) 2.645 0.012
TEMPS Cyclothymic (± SD) 8.93 (5.131) 8.21 (6.658) 9.31 (4.193) 0.407 0.527
TEMPS Hyperthymic (± SD) 5.58(3.761) 5.79 (4.543) 5.46 (3.361) 0.066 0.799
TEMPS Irritable (± SD) 6.20(4.404) 8.36 (5.183) 5.04 (3.504) 2.417 0.022
TEMPS Anxious (± SD) 12.15 (6.183) 9.57 (7.122) 13.54 (5.248) 4.037 0.052
KMRS-1 (± SD) 0.8 (0.76) 1 (0.75) 0.65 (0.75) 1.5462 0.1303
KMRS-2 (± SD) 1.16 (0.77) 1.32 (0.82) 1.04 (0.72) 1.1904 0.2419
KMRS-3 (± SD) 1.24 (0.65) 1.42 (0.69) 1.12 (0.59) 1.5300 0.1350
KMRS-4 (± SD) 0.98 (0.92) 1.32 (0.95) 0.73 (0.83) 2.1689 0.0370
KMRS-5 (± SD) 2.2 (1.24) 2.42 (1.43) 2.04 (1.08) 0.9731 0.3378
KMRS-6 (± SD) 0.87 (0.97) 1.42 (0.96) 0.46 (0.76) 3.6099 0.0010
KMRS-7 (± SD) 0.84 (1.36) 1.53 (1.58) 0.35 (0.94) 2.9017 0.0073
KMRS-8 (± SD) 1.29 (0.87) 1.58 (1.02) 1.08 (0.69) 1.8497 0.0746
KMRS-9 (± SD) 1.69 (0.82) 1.95 (0.78) 1.5 (0.81) 1.8806 0.0675
KMRS-10 (± SD) 0.89 (1.01) 1 (1.05) 0.81 (0.98) 0.6166 0.5413
KMRS-11 (± SD) 1.73 (1.10) 1.74 (1.10) 1.73 (1.12) 0.0299 0.9763
KMRS-12 (± SD) 0.18 (0.58) 0.42 (0.84) 0 (0) 4.4832 <0.0001
KMRS-13 (± SD) 0.31 (0.60) 0.37 (0.76) 0.27 (0.45) 0.5117 0.6130
KMRS-14 (± SD) 0.31 (0.63) 0.53 (0.84) 0.15 (0.37) 1.8454 0.0779
KMRS-Total (± SD) 14.47 (7.04) 18 (8.07) 11.88 (4.89) 2.9352 0.0067

All significant p values surviving Bonferroni correction (p<0.00833 for HAM-D, HAM-A, YMRS, BPRS, EPDS, CGI-S, and GAF, p<0.01 for the TEMPS, and
p<0.00357 for the KMDRS items) in bold characters. §BD-I vs. BD-II+Cyclothymic Disorder, Fisher's exact test. Abbreviations: BD, bipolar disorder; BPRS, Brief
Psychiatric Rating Scale; EPDS, Edinburgh Postnatal Depression Scale; GAF, Global Assessment of Functioning; CGI-S, Clinical Global Impressions-severity of the BP
version; HAM-A, Hamilton Anxiety Rating Scale; HAM-D, Hamilton Depression Rating Scale; KMDRS, Koukopoulos’ Mixed Depression Rating Scale; MDD, major
depressive disorder; MxD, mixed depression; nonMxD, nonmixed depression; SD, standard deviation; TEMPS, Temperament Evaluation of Memphis, Pisa, Paris and
San Diego-Autoquestionnaire; YMRS, Young Mania Rating Scale. t-Values refer to Welch's Two-Sample t-test for continuous variables; chi-square with Yates’ cor-
rection.
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patients that would be adequately captured by the KMDRS.
The importance of identifying correctly MxD in the perinatal period

resides in the fact that MDE could be mistreated with the institution of
antidepressant drug treatment, should the mixed nature of symptoms
go undiagnosed. When taking antidepressant treatment, women with
underlying bipolarity may become nervous, irritable, and develop
psychic agitation and racing thoughts. Literature now suggests that the
use of antidepressants in this population could result in an emergence of
manic or mixed symptoms and higher risk of suicide (Rihmer et al.,
2016). In fact, one of the KMDRS items which we found to discriminate
MxD from nonMxD women was KMDRS-12 Suicidal Impulsiveness.
Perinatal suicide and suicidal ideation are still neglected
(Arachchi et al., 2019) and unresolved issues (Knasmüller et al., 2019).
Although suicide attempts occur less frequently during pregnancy and
postpartum, compared to the nonperinatal period (Mota et al., 2019),
such rates are still substantial (Vawda, 2018).
These considerations could have important implications in treat-

ment choice and outcomes, especially at a time when erroneous treat-
ment may be particularly harmful, as prolonging or mistreating mood
episodes can negatively affect the baby's development (Poobalan et al.,
2007).
Similarly, affective temperaments may be associated with future

development of psychopathology in the offspring (Şair et al., 2019). The
TEMPS is infrequently used in the perinatal period and is mostly di-
rected at assessing infant/child temperament. Using the TEMPS, we
found no significant differences, but a larger sample could have allowed
for some differences to emerge.
The failure to diagnose underlying bipolarity implies that many

women will receive inadequate treatment. Half of the women suffering
from treatment-resistant postpartum depression have undiagnosed BD.
Comorbidities with anxiety or OCD spectrum disorders may cover-up
underlying BD diagnosis.
Monotherapy with antidepressant agents in patients belonging to

the bipolar spectrum could trigger rapid cycling, hypo/manic episodes
or increase treatment-resistance (Kukopulos et al., 1983; O'Hara and
Wisner, 2014; Miller et al., 2004)., Instead, antipsychotics, anti-
epileptics, lithium and/or electroconvulsive therapy should be pre-
ferred (Centorrrino et al., 2005; Koukopoulos et al., 2007; Bersani et al.,
2013; Sani et al., 2017; Perugi et al., 2019).
Among the changes introduced by the DSM-5, we should note that

the course specifier “with peripartum onset” can now be applied to the
index or most recent depressive, manic or hypomanic episode in MDD,
BD-I and BD-II if the episode arises during pregnancy or within the first
4 postpartum weeks (American Psychiatric Association, 2013).
Hopefully, the inclusion of the “peripartum specifier” in the DSM-5

will probably increase attention and awareness on prepartum onset of
mood disorders, thus increasing clinical screening and monitoring
during pregnancy. Furthermore, the inclusion of hypomanic episodes in
the peripartum specifier will draw attention to the excitatory dimension
in the perinatal period.
On the other hand, a limitation to basic and clinical research is set

by the tendency of the DSM-5 to lump episodes with onset during
pregnancy with those presenting during postpartum. The issue of the
heterogeneity of pre- and postpartum onset should be investigated
thoroughly in future studies, which might possibly disclose interesting
etiopathogenetic and neurobiological differences. Furthermore, it is
possible that the different onset, i.e., during pregnancy or after birth,
could be a useful outcome indicator for future pregnancies. The post-
partum onset of depression is in fact more often associated with BD,
compared to a depressive episode that has its onset during pregnancy
(Azorin et al., 2012; Sharma and Kahn, 2010). Differences in severity
between late pregnancy-onset and postpartum onset depressions were
also recorded in the context of the large Postpartum Depression: Action
Towards Causes and Treatment (PACT) Consortium, with the former
being more often found in the resolved depression phenotype at as-
sessment (Putnam et al., 2017). We did not find differences between
MxD and nonMxD women in terms of the time of onset relative to de-
livery, but this may be due to our small sample size.
From a clinical viewpoint, we consider the peripartum specifier time

frame of four postpartum weeks too restrictive, considering how many
new mothers hesitate to seek medical attention and often do so after the
first postpartum month (Munk-Olsen et al., 2012; Sharma and
Mazmanian, 2014).
The perinatal period is not only a high-risk time for depressive

episodes, but also for hypomanic, manic, or mixed episodes. Thus, pa-
tients should be carefully evaluated to recognize a possible bipolar
diathesis. Diagnostic evaluation, even for women who present with
depression, should always include questions related to hypomanic and
manic symptoms or past episodes (Viguera et al., 2011; Meltzer-
Brody and Stuebe, 2014).

4.2. Limitations

The cross-sectional design and the small sample size are the major
limitations of our study.
In summary, this study demonstrated that the KMDRS, the BPRS and

the YMRS distinguished between MxD and nonMxD in perinatal
women; we suggest that these scales should be used in women devel-
oping mood symptoms during this period. However, the latter two of
these scales did not detect mixed symptoms. The KMDRS showed good
construct and content validity and fair convergent validity with the
YMRS in a peripartum sample; hence, it appears to constitute a useful
tool to assess MxD in this population. Its factor analysis points to a
three-factor structure explaining most of the variance. The data we
obtained here in a perinatal population with depression should be
confirmed in longitudinal studies; our findings might possibly gen-
eralize to nonpregnant or other specific populations.

Table 2
ANOVA1way for YMRS, HAM-D, HAM-A, BPRS, GAF, EPDS, CGI-S, KMDRS, by
MxD and nonMxD.

Sum of squares df Mean squares F p

HAM-D Between-groups 18.889 1 18.889 .385 .538
Within-groups 2111.911 43 49.114
Total 2130.800 44

HAM-A Between-groups 46.070 1 46.070 .933 .339
Within-groups 2123.174 43 49.376
Total 2169.244 44

YMRS Between-groups 594.060 1 594.060 14.381 .000
Within-groups 1776.251 43 41.308
Total 2370.311 44

BPRS Between-groups 573.320 1 573.320 8.962 .005
Within-groups 2750.680 43 63.969
Total 3324.000 44

EPDS Between-groups 8.606 1 8.606 .287 .598
Within-groups 599.257 20 29.963
Total 607.864 21

CGI-S Between-groups 4.606 1 4.606 4.734 .035
Within-groups 41.838 43 .973
Total 46.444 44

GAF Between-groups 87.917 1 87.917 1.030 .316
Within-groups 3668.883 43 85.323
Total 3756.800 44

KMDRS Between-groups 410.546 1 410.546 9.981 .003
Within-groups 1768.654 43 41.131
Total 2179.200 44

Abbreviations: BPRS, Brief Psychiatric Rating Scale; df, degrees of freedom;
EPDS, Edinburgh Postnatal Depression Scale; GAF, Global Assessment of
Functioning; CGI-S, Clinical Global Impressions-severity of the BP version;
HAM-A, Hamilton Anxiety Rating Scale; HAM-D, Hamilton Depression Rating
Scale; KMDRS, Koukopoulos’ Mixed Depression Rating Scale; YMRS, Young
Mania Rating Scale; all significant results in bold characters, p<0.00625 after
Bonferroni correction.
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Conclusions

Women with mixed symptoms had higher CGI and BPRS scores,
which could mean that MxD represented a more severe type of de-
pression in our sample. Most of the cases identified by the KMDRS as
mixed would not have been classified as such if we had strictly applied
DSM-5 criteria. The application of the KMDRS criteria in the assessment
of mixed symptoms could be helpful in detecting MxD in the peripartum
period, ultimately improving management.
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