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Background: Rhythm disturbances are a frequent clinical manifestation of depression. In recent
years a possible relationship between depression and chronotypes has emerged. Specifically
eveningness has been proposed as vulnerability factor. The aim of this study was to describe
sleep features of depressed patients according to chronotypes and to explore possible
associations with the clinical features of depressive episodes.

Methods: 100 patients diagnosed with Major Depressive Disorder according to the Mini
International Neuropsychiatric Interview (MINI) were included (age: 34±11.74, range: 18–
60 years; female/male:79/21). At admission the Hamilton Rating Scale for Depression (HRSD)
was administered. Patients were also administered the Morningness–Eveningness
Questionnaire (MEQ), the Epworth Sleepiness Scale, the Athens Insomnia Scale and the
Pittsburgh Sleep Quality Index.

Results: According to MEQ scores patients were classified in three groups: a) eveningness
(n=18), b) neither (n=61) and c) morningness type (n=21). The age was different among
chronotypes, being morningness-type patients older. The eveningness-type group showed
higher scores in suicidal thoughts, more impaired work and activities, higher paranoid
symptoms, higher scores on the anxiety cluster (HRSD), while the morningness-type group
showed lower proportion of melancholic symptoms (MINI). We did not find association
between sleep parameters and specific chronotypes.

Limitations: The relatively small sample size and the concurrent assessment of chronotypes and
depression may have biased our findings.

Conclusions: Our data suggest the idea that chronotypes have an impact on depressive episodes
features, with higher severity for the eveningness-type.

© 2009 Elsevier B.V. All rights reserved.
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1. Introduction

Circadian alterations (e.g., mood fluctuations, sleep distur-
bances) are a frequent clinical manifestation of depression
(Germain and Kupfer, 2008) as well as features reported in
healthy volunteers in terms of diurnal variation in subjective
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measures ofmood (Monket al.,1992;Wirz-Justice, 2008;Wood
and Magnello, 1992).

Regarding depression, the classic symptom of the melan-
cholic subtype of major depression is even represented by
diurnal mood variation (American Psychiatric Association,
2002). In particular, the early morning worsening has been
always considered as a melancholic features, though recent
preliminary findings suggested that diurnal mood variation as
a melancholic symptom might be expanded to include any
diurnal mood variation, not simply early morning worsening
(Morris et al., 2007; Murray, 2008).
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The most studied circadian alterations in depression are
sleep abnormalities, reported by 50–85% of patients (Ford and
Cooper-Patrick, 2001; Lader, 2007). However, other blunted
rhythms appear to be abnormal, such as central body
temperature and hormonal rhythms (Crocq, 2008), possibly
linked to dysfunctions of the recently described clock-genes
system (McClung, 2007).

One of the most important difference in human circadian
rhythms is chronotype, which could be defined in terms of
the individual preference for activity and sleep during the
early morning (morningness) or afternoon (eveningness)
(Chelminski et al., 1997; Natale and Cicogna, 2002). Themost
widely used tool to differentiate chronotypes is the Morn-
ingness–Eveningness Questionnaire (MEQ) (Horne and
Ostberg, 1976). In recent years, this scale has shown good
internal consistency (full-scale Cronbachα coefficient 0.83);
epidemiological data using this questionnaire showed a
distribution slightly left-skewed (skewness −0.29, kurtosis
0.15) but closely resembling normal (Paine et al., 2006).
However, other scales have been used in literature such as
the Munich Chronotype Questionnaire (Zavada et al., 2005)
and the Composite Scale of Morningness (Caci et al., 2009).
Evidence related to the influence of the gender in the
chronotype has been inconclusive until now, some authors
have not found this effect (Paine et al., 2006) but other
researchers have found that females showa trend tomorning
type (Adan and Natale, 2002; Chelminski et al., 1997; Tonetti
et al., 2008). Confirming these findings, Natale and Danesi
(2002) reported that the sleep phase difference between
males and females is significant but quantitatively small. For
this reason sex differences in sleep habits are found in large
sample only. By the other hand, the impact of age on MEQ
classically results in higher scores for older subjects
(Chelminski et al., 1997).

Different research groups investigated the relationship
between chronotypes andmood variations (Selvi et al., 2007),
seasonality of mood (Natale et al., 2005), insomnia (Ong et al.,
2007) and seasonal affective disorder (Murray et al., 2003;
Murray et al., 2005). Recent data suggests a relationship
between mood and chronotype—e.g., mood changes in
healthy subjects (Selvi et al., 2007), circadian phase variation
in bipolar disorder (Mansour et al., 2005), specifically
depression with eveningness (Campos Hirata et al., 2007;
Chelminski et al., 1999; Danilenko and Putilov, 2005; Drennan
et al., 1991; Murray et al., 2005; Natale et al., 2005; Ong et al.,
2007). It is relevant to underline that the two studies with
larger samples (Campos Hirata et al., 2007; Chelminski et al.,
1999) did not include clinical population but students,
moreover the depressive cluster was determined just in
terms of self-reported scale (Beck Depression Inventory) and
not structured interviews.

From these results emerged that chronotypes could
represent a vulnerability factor that could lead to depression.
Chronotypes, in fact, were found to be linked to the same
specific personality features previously considered as predis-
posing tomajor depressive disorder (Tonetti et al., 2009): in a
healthy volunteers sample, morning-types scored signifi-
cantly higher on the conscientiousness factor (related to a
higher competent, well-organized, compliant and disciplined
person), while evening-types were found to be more neurotic
(more anxious, hostile, depressed, impulsive and vulnerable).
What is more, considered neurotic sub-facets, the evening
chronotype could be hypothesized as a vulnerability factor
not only for depression but also for anxiety and other kind of
disorders while the morning chronotype could be considered
a protective factor.

Regarding the biological etiology of depression, phase
advance hypothesis has been firstly proposed (Wehr et al.,
1979), according to which depression would be associated
with the advance phase of biological circadian rhythms, i.e.
morningness. In opposition to phase advance hypothesis
recent researches have reported an association between
depression and eveningness, a marker of phase delay (Wirz-
Justice, 2008). Since only one study has been published about
the prevalence of chronotypes in clinically depressed patients
(Drennan et al., 1991) and some authors have suggested that
this trait could be a vulnerability factor (Chelminski et al.,
1999; Drennan et al., 1991), we aim to study if the chronotype
trait could impact on the clinical presentation of depressive
episodes.

The aim of this study was to describe the sleep features of
depressed patients according to the eveningness–morningness
typology and to explore the possible association of the
chronotype with the clinical presentation of depressive
episodes and quality of sleep.

2. Materials and methods

2.1. Subjects

One hundred patients consecutively referred to the
Clinical Services of the National Institute of Psychiatry in
Mexico City (Latitude 19° 26′ N; longitude 99° 7′ W) were
included in this study (age: 34±11.74; range 18–60 years,
female/male:79/21). All but two subjects were outpatients
(98%).

The recruitment was representative of the population of
the Clinical Services of the National Institute of Psychiatry,
but not of the whole area of Mexico City. During the
recruitment all depressed patients were invited to partici-
pate in the study, consequently the absence of selection bias
could be hypothesized. One hundred one patients were
evaluated but only one hundred patients were included
because one patient lost the scales. According to the records,
five patients refused to participate in the study for time
problems, however it was not possible to know if they were
more severely depressed in comparison with others. The
achieved data were complete for all patients.

All cases were included in this study after the clinical
evaluation of a psychiatrist. A different physician on the basis
of the Mini International Neuropsychiatric Interview (MINI)
(Sheehan et al., 1998) confirmed the diagnosis. Then, each
subject was scored through the Hamilton Rating Scale for
Depression (HRSD) (Hamilton, 1960).

To be included in this study subjects had to have been
diagnosed asmajor depressed; they had to report a score of N17
at the HRSD; they had to be drug naïve for any antidepressant
and/or benzodiazepines for at least 4 weeks previously to the
study. Mental retardation, bipolar disorder, schizophrenia,
obsessive–compulsive disorder, substance dependence (except
nicotine) and psychotic symptoms that impaired psychiatric
evaluation represented exclusion criteria. The Ethics and



Table 1
Socio-demographic features of depressed patients according to the MEQ scores.

Eveningness Neither Morningness Total
(n=18) (n=61) (n=21) (n=100)

Number(%)/mean±SD Number(%)/mean±SD Number(%)/mean±SD Number(%)/mean±SD χ2 d.f. p

Gender Females 12 (15%) 49 (62%) 18 (23%) 79
Males 6 (29%) 12 (57%) 3 (14%) 21

100% 2.28 2 0.32
Marital status Married 11 (22%) 29 (58%) 10 (20%) 50

Single 7 (14%) 32 (64%) 11 (22%) 50
100% 1.08 2 0.58

Employment Unemployed 7 (15.58%) 31 (64.58%) 10 (20.83%) 48
Employed 11 (21.15%) 30 (57.69%) 11 (21.15%) 52

(100%) 0.79 2 0.67
F d.f. p

Age 26.22±7.09 34.77±11.29 y 38±13.42 y 34±11.74 y (18–60) 6.15 2 0.0030
Years of education 12.66±3.06 y 11.67±3.75 y 11.04±3.36 y 11.72±3.56 y 1.01 2 0.36
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Scientific Committees of the National Institute of Psychiatry
approved this study.Written informed consentwas obtained in
all cases.

2.2. Scales

Four self-administered instruments were applied to all
patients: 1) The Morningness–Eveningness Questionnaire
(MEQ) (Horne and Ostberg, 1976), developed in 1976,
evaluates chronotypes on a single scale from 16 to 86. Higher
Table 2
Clinical features of depressive index episode according to the chronotypes.

Scale Sub-scales Eveningness
(n=18)

mean±SD

HRSD⁎ Item 3–suicide 3±0.97
Item 7–work and activities 3.66±0.48
Item 20–paranoid symptoms 1.33±1.13
Total score 37.16±7.80
Total score without insomnia items 33.27±7.06
Anxiety cluster 10.05±2.41
Core cluster 12.77±1.66
Sleep cluster 3.88±1.84
Activity cluster 5.22±0.87
Psychological anxiety cluster 5.0±0.76
Somatic anxiety cluster 5.05±1.79
Delusion cluster 4.94±2.01

Other clinical variables Height (cms) 163.38±7.62
Weight (kg) 62.0±10.36
BMI 23.20±3.17
Suicidal risk 17.94±10.04

Scale Sub-scales Number (%)

MINI MDD features Recurrent 10 (55)
Melancholic 17 (94)
Psychotic symptoms 1 (5)

MINI comorbidity Panic attack 6 (33)
Agoraphobia 4 (22)
Social phobia 4 (22)
PTSD 0 (0)
Bulimia nervosa 0 (0)
GAD 12 (66)
Antisocial personality disorder 0 (0)
Any comorbidity 14 (78)

HRSD: Hamilton rating scale for depression. PTSD: Post-traumatic stress disorder. G
⁎General Linear Model Analysis.
scores suggest greater “morningness” (N59). Lower scores
indicate greater “eveningness” (b41). This questionnaire
shows good correlation with objective measures of the
circadian rhythm, including body temperature. 2) The
Epworth Sleepiness Scale (ESS) (Johns, 1991) provides a
measurement of the subject's general level of daytime
sleepiness in adult population. Eight items that should be
evaluated from zero to three forms this scale. 3) The Athens
Insomnia Scale (AIS) (Nenclares-Portocarrero and Jimenez-
Genchi, 2005; Soldatos et al., 2000), composed of eight
Neither Morningness i d.f. P
(n=61) (n=21)

mean±SD mean±SD

2.36±1.36 1.61±1.43 3.14 2 0.047
3.40±0.615 2.76±0.88 7.53 2 0.0009
1.34±1.07 0.57±0.92 4.64 2 0.011

34.24±7.13 30.76±9.13 3.22 2 0.044
30.04±6.13 26.76±8.19 4.04 2 0.020
8.45±2.34 8.04±2.51 4.54 2 0.013

12.09±2.08 10.90±3.22 2.43 2 0.09
4.19±1.85 4.0±1.64 0.19 2 0.82
4.81±1.08 4.19±1.69 1.85 2 0.16
4.11±1.29 3.85±1.71 3.14 2 0.047
4.34±1.66 4.19±1.86 2.51 2 0.08
4.93±1.95 3.71±1.87 3.04 2 0.052
161.0±8.60 157.28±6.9 1.69 2 0.18

65.73±13.31 63.76±12.59 0.65 2 0.52
25.29±4.53 25.72±4.47 0.53 2 0.58
12.34±11.60 8.14±11.09 1.23 2 0.29

Number (%) Number (%) χ2 d.f. P

27 (44) 9 (42) 0.81 2 0.66
51 (83) 11 (52) 12.3 2 0.0020
2 (3) 1 (5) 0.22 2 0.89

14 (23) 3 (14) 1.98 2 0.37
8 (13) 1 (5) 2.61 2 0.27

13 (21) 2 (10) 1.55 2 0.45
5 (8) 1 (5) 1.72 2 0.42
1 (2) 1 (5) 1.22 2 0.54

37 (61) 14 (67) 0.36 2 0.83
3 (5) 0 (0) 1.97 2 0.37

45 (73) 15 (71) 0.20 2 0.90

AD: Generalized anxiety disorder.



Table 3
Sleep features of depressive patients according to morningness–eveningness typology.

Eveningness Neither Morningness
(n=18) (n=61) (n=21)

Mean±SD Mean±SD Mean±SD d.f. F P

HRSD
Sleep cluster 3.88±1.84 4.19±1.85 4.0±1.64 2 0.19 0.82

ESS
Total score 11.22±5.20 9.98±5.41 8.90±6.29 2 0.30 0.73

AIS
Total score 12.72±5.17 11.90±4.72 11.42±4.78 2 0.69 0.50

PSQI items
Time to go to sleep 24:38 h±01:48 h 23:10 h±01:09 h 22:44 h±01:42 h 2 6.02 0.003
Time need to achieve sleep 01:01 h±00:45 h 01:02 h±00:52 h 01:15 h±01:29 h 2 0.49 0.61
Time to wake up 08:53 h±03:22 h 06:55±01:54 h 06:46±02:11 h 2 2.87 0.06
Time spent in bed 07:18 h±04:38 h 05:34 h±02:08 h 05:34 h±01:44 h 2 2.15 0.12
Subjective quality of sleep 2.22±0.73 1.96±0.79 1.85±0.79 2 1.25 0.29
Sleep latency 2.38±0.69 2.21±0.93 2.04±0.97 2 0.30 0.74
Sleep duration 1.27±1.40 1.98±1.21 1.76±1.22 2 1.70 0.18
Sleep efficacy (%) 75.66±19.36 71.63±20.68 69.61±20.09 2 0.24 0.78
PSQI total score 12.27±3.62 12.37±4.44 11.66±4.52 2 0.27 0.75

PSQI components
Subjective quality of sleep 2.22±0.73 1.96±0.79 1.85±0.79 2 1.45 0.23
Sleep latency 2.38±0.69 2.21±0.93 2.04±0.97 2 0.50 0.60
Sleep duration 1.27±1.40 1.98±1.21 1.76±1.22 2 1.37 0.25
Sleep efficiency 1.27±1.12 1.59±1.29 1.57±1.28 2 0.23 0.78
Extrinsic perturbations of sleep (PSQI) 1.94±0.80 2.01±0.69 1.95±0.58 2 0.13 0.87
Diurnal dysfunction (PSQI) 2.61±0.60 2.27±0.79 2.04±0.92 2 3.13 0.048

HRSD: Hamilton Rating Scale for Depression; ESS: Epworth Sleepiness Scale; AIS: Athens Insomnia Scale; PSQI: Pittsburgh Sleep Quality Index.
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items: items one to four explore the sleep characteristics,
item five the quality of sleep and items six to eight the diurnal
impact of insomnia. The temporal context for this study was
the week before the interview. This scale has shown a
satisfactory internal consistency and test–re-test reliability.
4) The Pittsburgh Sleep Quality Index (PSQI) (Buysse et al.,
1989; Escobar-Cordoba and Eslava-Schmalbach, 2005) was
developed to evaluate the quality of sleep of psychiatric
patients. It has a total of twenty-four items, even though the
quality of sleep is calculated only on the basis of nineteen
items. This scale has seven components: (1) subjective
quality of sleep, (2) sleep latency, (3) sleep duration, (4)
sleep efficiency, (5) sleep disturbances, (6) medication use
for sleep and (7) diurnal dysfunction.

2.3. Statistical analysis

Our primary analysis was to investigate MEQ association
with total HRSD scores. Secondary analyses included HRSD
items, clusters, and other measurements that are described
above. General LinearModelwas used.With the aim of reducing
possible sources of variance, we included in all analyses age,
gender and comorbidity (discrete variable: Yes/No) as covariates
in the General Linear Model. This was performed because of the
described influence of those variables on depression and the
MEQ score, as well as the unequal distribution in our study
sample.

All p valueswere 2-tailed and statistical significancewas set
at the 0.01 level. Traditional statistical analyseswere performed
using “Statistica” package (StatSoft, 1995). With these para-
meterswehad a sufficient poweron the sample (0.80) to detect
a large effect size (d=0.85) between the two main groups
(Eveningness and neither: n=79; Morningness=21) that, as
an example, corresponds to 6.4 points on the HRSD scale
(explained variance: 15%).

3. Results

According to the MEQ scores the patients were classified
in three groups: a) eveningness type (16–41), b) neither type
(41–58) and c) morningness type (59–86). Table 1 presents
the distribution of age and gender as a function of MEQ
typology. According to the MEQ, out of the 100 patients, 18%
were eveningness type, 61% were neither type and 21% were
morningness type. Overall the distribution was normal (K–S
d=1.00, pN0.20; Shapiro–Wilk W=0.979, pb0.11). There
were no differences in gender, marital status, employment or
years of education between the chronotypes groups. How-
ever, subjects who met criteria for the morningness-type
were older, a result consistent with the findings reported in
literature (Chelminski et al., 1999).

In order to study in detail the difference between the
clinical presentations of the depressive episode based on the
chronotypes, we performed a General Linear Model analysis
(Table 2). The eveningness-type group showed a higher
impact onwork and activities (HRSD item 7; F=7.53, d.f.=2,
p=0.0009) and higher paranoid symptoms (HRSD item 20;
F=4.64, d.f.=2, p=0.011).

Moreover, a tendency toward a significantly more severe
depressive episode according to the total score of the HRSD was
found in the eveningness-type group (eveningness 37.16±7.8;
neither 34.24±7.13;morningness 30.76±9.13; F=3.22, d.f.=2,
p=0.044), even excluding the sleep items of theHRSD (F=4.04,
d.f.=2, p=0.020); the same group also showed a tendency
toward higher scores in suicidal thought (HRSD item 3; F=3.14,
d.f.=2, p=0.047).
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When we considered the association of specific HRSD
clusters, the eveningness-type group showed higher scores
on the anxiety cluster (F=4.54, d.f.=2, p=0.013).

When we studied the distribution of the MINI items in
relation to chronotypes, we found no difference between
groups according to the comorbidity. However, a lower
proportion of patients with the morningness-type were
found to fulfill criteria of melancholic symptoms (52% versus
94% and 83% for other chronotypes, χ2=12.3, d.f.=2,
p=0.0002).

Table 3 shows the scores (values) for variables relevant to
sleep patterns. We found two differences, respectively not
completely significant difference the first and significant
difference the second: 1) higher scores for the “diurnal
dysfunction” (a component of the PSQI) in the eveningness-
type group compared to the other types (F=3.13,d.f.=2,
p=0.048), evenwhen the AIS, the ESS and the sleep cluster of
HRSD were not significantly different to the morningness- or
neither-type; and 2) “time to go to sleep” that was quite later
(24:38 h) compared to the other groups (F=6.02, d.f.=2,
p=0.003). Taking into account that the data showed not
significant difference, it is interesting that the eveningness-
type had a higher mean “time spent in bed” (07:18 h) versus
the morningness-type (05:00 h). A tendency toward a
significant difference on “time to wake up” was observed
when we compared the three chronotypes (F=2.87, d.f.=2,
p=0.06), moreover, the difference could be clearly observed
when we compared morningness (06:46±2:11 h) versus
eveningness (08:53±3:22 h) groups (t=2.36, d.f.=37,
p=0.0235). With regard of sleep parameter, there were no
other significant differences among the groups of comparison.

4. Discussion

The goal of this study was to explore the possible
association of the chronotype on the clinical presentation of
depressive episodes, besides to describe the characteristics
and quality of sleep of depressed patients according to the
eveningness–morningness typology.

According to the MEQ scores, the sample showed a
distribution closely resembling normal. There are no pub-
lished data about the distribution of chronotypes in aMexican
population, however frequencies reported are similar to those
presented in a healthy sample of university students
(Lehnkering and Siegmund, 2007).

With regard to demographic variables, our data did not
show a significant influence of gender. Even though others
have reported higher scores of the MEQ in females (Adan and
Natale, 2002; Chelminski et al., 1999; Lehnkering and
Siegmund, 2007; Tankova et al., 1994), a recent meta-analysis
found that this association may be mild and is evident in
larger samples (Randler, 2007); although some have pro-
posed a cultural influence as explanation for this tendency
(Park et al., 1997), different synchronization patterns among
genders could play an important role (Natale and Adan,1999).
Nevertheless, it is possible that to rule out the influence of sex
had not been possible because of our small number of males
in the sample.

On the other hand, our findings are significant with
reference to the influence of age. In line with other authors, as
older the subjects as higher theMEQ scores (Chelminski et al.,
1997; Paine et al., 2006). It is not clear the underlying
relationship between aging and the biology of the circadian
pacemaker, however the current information suggests that
the capacity to respond to the principal zeitgeber (light)
diminished with age (ageing) (for a review see Turner and
Mainster, 2008), leading to an internal desynchronization
(Perret and Aujard, 2006), a phenomena partially attributed
to the observed neural degeneration of the suprachiasmatic
nucleus in old adults (Hofman and Swaab, 2006), and leading
to a decline in the amplitude of circadian rhythms (Munch
et al., 2005). It is possible that the clinically evident impact of
age on chronotypes is just the end point of the biological
changes inside the master pacemaker, including different
patterns of expression in the clock-genes system.

Regarding clinical features, we observed that eveningness-
type patients are more severely affected on work and
activities when are depressed and showed higher paranoid
symptoms, compared with morningness- and neither-type.
Therefore it seems that eveningness-type subjects are more
severe, even if no similar results were found in literature.
Though our study cannot give indications regarding a higher
liability to depression, further studies are needed to explore
the causal link between eveningness and impairment in
different activities and paranoid symptoms.

The observation of higher scores on HRSD item 3 (suicidal
tendency) in the eveningness-type group, even if not highly
significant, was interesting since a recent study found a
similar association between eveningness and suicidality in an
adolescent (12–13 years) sample (even after controlling for
internalizing and externalizing problems, the association
remained statistically significant) (Gau et al., 2007). More-
over, this finding is interesting since eveningness has been
associated as well with higher impulsivity (Caci et al., 2005).
Therefore, it could be possible that personality traits
mediated the suicidal behavior in these patients.

Another interesting point is the association of eveningness
with higher scores on anxiety clusters of HRSD. Previous
research investigated the influence of chronotypes on anxiety,
stress response and heart rate (Nebel et al., 1996; Willis et al.,
2005), but evenwhen the subjects report higher scores of those
variables during the morning, they did not show a significant
association with chronotypes. It is possible that hormonal
factors common to anxiety and depression (Arborelius et al.,
1999) play an important role in evening-depressed patient.

Furthermore, the finding of a lower proportion of morn-
ingness-type patients showing melancholic symptoms could
be considered as expected taking into account the fact that
one of the main symptoms of melancholic depression is early
morning worsening.

Moreover, the finding of both higher melancholic symp-
toms and higher diurnal dysfunction in the eveningness-type
group was predictable since some melancholic features (e.g.
the loss of interest or pleasure in usual activities and the lack
of reactivity to pleasurable stimuli) are extremely similar to
the “diurnal dysfunction” PSQI sub-dimension, indicating
trouble engaging in social activity and problem to keep up
enthusiasm to do things.

Our data showed one major and one minor difference in
sleep parameters between the chronotypes. The major differ-
encewas the later “time to go to sleep”,whichwasexpected and
it was congruent with previous reports of different timing for
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sleep among the chronotypes (Benedetti et al., 2007;Mongrain
et al., 2006a,b; Roenneberg et al., 2007). The minor difference
was the higher “diurnal dysfunction” of the eveningness-type
group; this data are interesting taken into account that the
“time spent in bed” and the “sleep efficiency” were higher for
the eveningness group (although non significant), and there
were not notable differences amongother sleepparameters like
diurnal sleepiness (ESS) or insomnia (AIS, neither insomnia
items of HRSD).

It is important to mention that with usual parameters
(α=0.01) our sample could detect only a large effect size
(d=0.85),with anexplained variance of 15%, including the two
major groups. Consequently, also taking into account that the
MEQ score has a normal distribution, larger samples are needed
to be able to differentiate more subtle differences among
chronotypes.

A major limitation of our study is the evaluation of the
chronotype during the depressive episode. This could bias
data towards increased detection of eveningness patients.
However, the chronotype has been demonstrated as a trait
feature (Caci et al., 2009; Drennan et al., 1992; Kripke et al.,
2008; Mansour et al., 2005; Roenneberg et al., 2007), and
therefore it should not vary according to the mood state.
Nevertheless a longitudinal study is needed in order to
corroborate the stability of the trait through the life.

Additionally, the small sample size and the lack of objective
parameters for sleep evaluation are other limitations of ours
study. In the last case, a good correlation between the used
scales in this work and EEG has been previously reported
(Benbadis et al., 1999; Mongrain et al., 2006b).

In conclusion, our data support the idea that chronotypes
may influence depressive episodes features, in the direction
of more severity for eveningness-type. This finding is in line
with recent evidence suggesting a peculiar temperament of
eveningness subjects (DeYoung et al., 2007) and therefore a
peculiar neurobiologic background. Other studies towards
understanding the underlying biological control of rhythms
should be performed in order to increase the knowledge of
affective disorders and eventually improve the treatments
and quality of life of the patients.
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