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Background: It is unclear whether there is an association between chronotype and nonremission of depression, and whether the association is
related to the confounding effect of insomnia.

Method: A cohort of patients with major depressive disorder were assessed for chronotype (by Morningness-Eveningness Questinnaire [MEQ]),
depressive symptoms, insomnia severity and clinical outcomes in a naturalistic follow-up study.

Results: Of the 253 recruited subjects (age 50.8 + 10.2 y; female: 82.6%; response rate 90.0%), 19.4%, 56.1% and 24.5% patients were classified
as eveningness, intermediate, and morningness, respectively. Evening-type subjects had higher insomnia severity, more severe depressive
symptoms, and higher suicidality. Eveningness was associated with nonremission of depression with an odds ratio (OR) of 3.36 (95% confidence
interval [CI] 1.35-8.34, P < 0.01), independent of insomnia severity. In addition, insomnia was an independent significant factor in contributing to
nonremission of depression (OR = 1.12; 95% CI 1.05-1.19, P < 0.001).

Conclusion: The independent association of eveningness with nonremission of depression suggested a significant underpinning of circadian
involvement in major depressive disorder. Our findings support the need for a comprehensive assessment of sleep and circadian disturbances as

well as integration of sleep and chronotherapeutic intervention in the management of depression.
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INTRODUCTION

Depression is a common mental illness associated with
significant mortality and morbidity. Persistent symptoms in
depression are associated with adverse clinical outcomes'™?
and a more chronic course of illness.* Thus, the treatment
goal of depression is a complete remission.’ Various clinical
and psychosocial factors were found to predict nonremission
of depression, including socioeconomic factors (i.e., female
sex, lower education, divorce, unemployment, lower family
income),® concurrent anxiety,” poor initial response to treat-
ment,® and personality disorders.” Residual sleep symptoms,
especially insomnia, were associated with poorer depression
outcomes, including increased symptoms severity,'® higher
risk of suicide,'"* and greater risk of recurrence.'"* However,
there is increasing evidence suggesting a correlation of circa-
dian rhythm with depression.'>'7 Chronotype, which repre-
sents the individual circadian types of the diurnal preference
for rest and activity, has been suggested to be implicated in
depression. The evening chronotype was found to be associ-
ated with more depressive symptoms'® 2! and a higher suicidal
risk?** in both community subjects and clinically depressed
patients. Nonetheless, the relationship between circadian
typology and nonremission of depression was barely investi-
gated. Because eveningness was associated with poorer sleep
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quality,” a careful consideration of the role of insomnia in
mediating the outcome of depression is needed. Thus, this
study was designed to investigate the influence of eveningness
on the nonremission outcome of depression while addressing
the confounding effect of insomnia.

METHOD

This study was a naturalistic follow-up study of a cohort of
patients with depression. Recruitment procedures have been
described elsewhere.” To summarize, patients with major
depressive disorder (MDD) according to the International Clas-
sification of Disease, 10th Revision (ICD-10) criteria were
recruited in 2006 by consecutive sampling at a university-
affiliated regional psychiatric clinic. This cohort of patients
(n=371) was followed up in 2010 for the assessment of residual
sleep disturbances in depression'® and served as the target study
population of the current study, which was conducted in 2011.
The study was approved by the local ethics board.

Subject Recruitment

Eligible subjects of the current study included those age 18 y
or older and who had MDD, according to the ICD-10 criteria.
Patients with a history of bipolar disorders, schizophrenic spec-
trum disorders, dementia, and alcohol or substance misuse/
dependence were excluded. Shift workers, subjects who were
not able to provide valid informed consent, and those who had
a significant physical condition that rendered them unable to
complete the clinical interview also were excluded from the
study.

Data Collection and Assessment
Each subject was interviewed using the Mini-International
Neuropsychiatric Interview (MINI),> and the severity of
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1,231 patents were recruited by a 4-w consecutive sampling in a
university-affiliated psychiatric clinic as part of an epidemiological
study of sleep problem in psychiatric population

i

419 patients were diagnosed with major depressive disorder (MDD)
by the attending psychiatrist according to the ICD-10 criteria in 2006

Refused =9
Deceased =5
Lost contact = 33
Excluded =1

\

371 patients were diagnosed with MDD by MINI in 2010

Deceased =2
Lost contact = 29

\

340 subjects invited for reassessment in 2011 for the current study

Refused = 34

\

306 subjects reassessed by MINI in 2011 for the current study
Response rate = 90.0%

Excluded from
analysis = 452

Incomplete data = 8

\

253 patients with MDD included in the analysis of the current study

Figure 1—Flow chart indicating recruitment procedures. Bipolar affective
disorder = 18, schizophrenia spectrum = 2, dementia = 4, substance
abuse = 7, alcohol dependence = 4, significant hearing impairment not
able to complete interview = 1, shift-worker = 9.

depression was assessed by the Hamilton Rating Scale for
Depression (HRSD)-17 item version.”® They also completed
a battery of questionnaires. All the subjects were instructed to
complete a prospective 1-w sleep diary and to return it using a
prepaid envelope. Clinical information, including the follow-
up status, number of psychiatric admissions, and prescriptions
of medications at the time of assessment were retrieved from
the case notes and the Clinical Management System (CMS),
which is a computerized clinical workstation with detailed
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documentation of the clinical history of any patient who have
received the public health care services in Hong Kong.

Measurements

The MINI* was administered by the clinician to ascertain
and confirm the diagnosis of MDD. Suicidality was determined
by the suicidality section in the MINI. Suicidal ideation in the
most recent 1 mo was deemed present if any of the following
items was coded yes: “Over the past 1 mo (1) Have you wished
you were dead? (2) Have you wanted to harm yourself? (3)
Have you thought of committing suicide? (4) Have you had any
plan of suicide?” Lifetime suicidality was deemed present if a
positive answer was given to the question: “In your lifetime,
have you ever attempted suicide?”

The HRSD* was administered by the same clinician to score
the severity of depression. A cutoff score of 8 or higher in the
HRSD and the presence of a current major depressive episode)
as ascertained by MINI interview was indicative of depression
nonremission at the time of assessment. The cutoff score of 8 or
higher was used because it was a widely accepted definition?’
and has been used in other large-scale multicenter studies, for
example, the STAR*D trial.®

The Morningness-Eveningness Questionnaire (MEQ),?® the
most widely used chronotype questionnaire, consists of 19
questions. Individuals scored higher than 58 and lower than
42 are classified as morningess- and eveningness-type, respec-
tively, whereas those who scored between 42 to 58 are classi-
fied as intermediate-type. MEQ has been validated locally with
good psychometric properties.?

The Insomnia Severity Index (ISI)* is composed of seven
questions concerning the nature, severity, and effect of insomnia
in the past 2 w. The Chinese version of ISI has been validated
locally.?!

The Hospital Anxiety and Depression Scale (HADS)* is a
locally validated self-reported questionnaire for detecting the
severity of anxiety and depressive symptoms in psychiatric
patients.*3*

The General Sleep Questionnaire (GSQ) is designed to
collect information on the sleep-wake habits and to screen for
sleep problems on a lifetime and 1-y basis. The questionnaire
has been validated by clinical interview in the baseline study of
this cohort,* and the English version is available in our previous
publication.'? In addition to the ISI score, subjects with frequent
insomnia were identified by the GSQ if they reported having
difficulty in initiating sleep, difficulty in maintaining sleep, or
early morning awakening for at least three times per week.

A prospective 1-w sleep diary records the bedtime, wake
time, number of nocturnal awakenings, and daytime naps on
both weekdays and weekends. Time in bed was defined by the
time elapsed from bedtime to wake time.

Statistical Analysis

Independent #-test and one-way analysis of variance were
used to evaluate the differences in continuous variables. The
chi-square and Kruskal-Wallis tests were used for comparing
nonparametric variables. To further delineate the relationships
among insomnia, depression, and chronotypes, a crude model;
a logistic regression model adjusted for age, sex, and ISI; and
a fully adjusted model were established with “nonremission of
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Table 1—Comparison of the demographics among the three chronotypes
Total
n =253

Age, y: mean (SD) 50.8 (10.2)
Female, % 209 (82.6)
Marital status, %

Single 37 (14.6)

Married 143 (56.5)

Divorced/widowed 73 (28.9)
Education, %

Primary or below 93 (36.8)

Secondary or above 160 (63.2)
Occupational status, %

Working 79 (31.2)

Unemployed/retired 63 (24.9)

Housewife 111 (43.9)
Family Income, %

< $5000 or on CSSA 84 (33.2)

$5001-15000 113 (44.7)

> $15001 56 (22.1)
Alcohol consumption, % Sometimes/always 45 (17.7)
Smoker, % Sometimes/always 35(13.8)
Coffee/tea consumption, %

None 43 (17.0)

Sometimes 117 (46.2)

Often 93 (36.8)

Kong Dollars.

Morningness

n=62 n=142 n=49 P value
54.4 (8.7) 50.7 (10.3) 46.4 (10.5) <0.012
54 (87.1) 116 (81.7) 39 (79.6) 0.53
<0.01
2(3.2) 22 (15.5) 13 (26.5)
32(51.6) 88 (62.0) 23 (46.9)
28 (45.2) 32 (22.5) 13 (26.5)
<0.01°
32 (51.6) 50 (35.2) 11 (22.4)
30 92 (64.8) 77.6)
0.31
14 (22.6) 48 (33.8) 17 (34.7)
14 (22.6) 38 (26.8) 11(2.4)
34 (54.8) 56 (39.4) 21 (42.9)
<0.01°
32 (51.5) 40(28.2) 12 (24.5)
23(37.1) 62 (43.7) 28 (57.1)
7(11.3) 40 (28.2) 9(18.4)
10 (16.1) 20 (14.2) 14 (28.6) 0.09
1(1.6) 22 (15.5) 12 (24.5) <0.01°
0.42
15(24.2) 21(14.8) 7(14.3)
29 (46.8) 66 (46.5) 22 (44.9)
18 (29.0) 55 (38.7) 20 (40.8)

2Post hoc: E > | > M. ®Linear-by-linear association. CSSA, Community Social Security Allowance, a local welfare subsidy; SD, standard deviation. $, Hong

Intermediate Eveningness

depression” as the dependent variable to test whether evening-
ness is an independent risk factor of nonremission of depres-
sion. All data analyses were carried out by Statistical Package
for Social Science (SPSS Inc, Chicago, IL) version 17.0 for
Windows.

RESULTS

Of the 371 subjects in the cohort, two patients were deceased
and 45 patients were excluded (Figure 1). The total number
of eligible patients for the current study was 340. Finally, 253
patients were successfully recruited into the study, attaining a
response rate of 90.0%. According to the MEQ, 19.4%, 56.1%,
and 24.5% of subjects were classified as eveningness, interme-
diate, and morningness types, respectively. The characteristics
of the subjects are presented in Table 1.

Clinical Correlates

The duration of illness, hospitalization records, and prescrip-
tion of psychiatric medications were compared among the
chronotypes. Morning-type had a significantly longer dura-
tion of illness (10.67 £ 6.38 y, P < 0.05), but the association
between morningness and duration of illness became insignifi-
cant after adjusting for age (P = 0.6). There was no difference
in the number of previous hospitalizations among different
chronotypes. There were also no significant differences in
the prescription of antidepressants, antipsychotic agents,
and benzodiazepines among the chronotypes, but a higher
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percentage of evening-type patients was prescribed hypnotic
agents (P < 0.05) and mood stabilizers (P < 0.01; Table 2)

Association Between Insomnia and Chronotype

As reflected by the sleep diary, evening-type subjects had a
more delayed bedtime and wake time, for approximately 2—-3
h later than the morning-type both on weekdays and week-
ends (Table 3). There was an increasing prevalence of frequent
insomnia in the most recent 1 y across the spectrum of circadian
preference, with 19.4%, 35.2%, and 46.9% in morningness,
intermediate, and eveningness subjects, respectively (P <0.01).
Evening-type had the highest score on the ISI (16.02 + 5.61,
P <0.01), compared with the morning-type (11.17 = 6.81) and
intermediate-type (14.01 += 7.07).

Association Between Chronotype and the Outcome of
Depression

Evening-type was associated with more severe depressive
symptoms (HRSD scores: 12.9 + 6.93, P < 0.01), compared
with the morning-type (8.42 £ 5.39) and intermediate-type
(8.59 + 6.43). Because insomnia was more severe in the
evening-type, a HRSD score without sleep items was calcu-
lated. The modified score remained significantly higher in the
evening-type (9.57 + 5.92, P < 0.01). The self-reported HADS
depression score showed a similar pattern with a higher severity
toward eveningness (10.35 + 4.37, P < 0.01). Anxiety symp-
toms, likewise, were significantly worse in the evening-type

Eveningness, Insomnia and Depression—Chan et al.



Table 2—Clinical correlates among chronotypes

Total Morningness Intermediate Eveningness
n =253 n =62 n =142 n=49 P
No. of hospitalization, n (%) 0.62
0 173 (68.4) 38 (61.3) 99 (69.7) 36 (73.5)
1 44 (17.4) 13 (20.9) 25 (17.6) 6(12.2)
22 36 (14.2) 11(17.8) 18 (12.7) 7(14.3)
Duration of illness, y: mean (SD) 9.61(4.68) 10.67 (6.38) 9.66 (3.87) 8.17 (3.93) <0.05°
Medications, n (%)
Psychiatric medications 219 (86.6) 52 (83.9) 120 (84.5) 47 (95.9) 0.10
Antidepressants 204 (80.6) 47 (75.8) 115 (81.0) 42 (85.7) 0.42
Sedative antidepressants 82 (32.4) 21(33.9) 44 (31.0) 17 (34.7) 0.84
Antipsychotics 81(32.0) 22 (35.5) 39 (27.5) 20 (40.8) 0.18
Typical 44 (17.4) 14 (22.6) 22 (15.5) 8(16.3) 0.46
Atypical 42 (16.6) 9(14.5) 21(14.8) 12 (24.5) 0.26
Hypnotic agents 63 (24.9) 16 (25.8) 27 (19.0) 20 (40.8) <0.05
Benzodiazepines 95 (37.5) 23 (37.1) 48 (33.8) 24 (49.0) 0.17
Mood stabilizers 28 (11.1) 8(12.9) 9(6.3) 11 (22.4) <0.01
> 1 Antidepressants 37 (14.6) 1(17.7) 19 (17.4) 7(14.3) 0.72

Sedative antidepressant agents include tricyclics, tetracyclics, mirtazapine, and trazodone. Hypnotic agents include zopiclone and zolpidem. Benzodiazepines
include clonazepam, diazepam, lorazepam, alprazolam, and flunitrazepam. Mood stabilizers include sodium valproate, lithium, carbamazepine, lamotrigine,
and topiramate. @ Post hoc test: E = | < M. SD, standard deviation.

Table 3—Sleep and depression outcomes among the three chronotypes

Total Morningness  Intermediate  Eveningness
n =253 n=62 n=142 n=49 P value Post hoc test?
Weekday, HH:MM (SD)
Average bedtime 23:55 (1:26) 23:04 (1:05) 23:43 (1:02) 01:48 (1:21) <0.01 E>I>M
Average wake time 06:31 (1:52) 05:20 (0:58) 06:28 (1:32) 08:24 (2:21) <0.01 E>I>M
Average time in bed 6:36 (1.27) 6:16 (1:05) 6:45 (1:25) 6:36 (1:54) 0.18
Weekend, HH:MM (SD)
Average bedtime 00:02 (1:45) 23:12 (1:18) 23:50 (1:35) 01:52 (1:32) <0.01 E>|
Average wake time 08:15 (1:58) 06:56 (1:22) 08:12 (1:34) 10:15 (2:16) <0.01 E>I>M
Average time in bed 8:13 (1:47) 7:44 (1:28) 8:22 (1:48) 8:22 (2:05) 0.12
Frequent insomnia in recent 1 y® n (%) 85 (33.6) 12 (19.4) 50 (35.2) 23 (46.9) <0.01°
Frequent DIS in recent 1 y% n (%) 71(28.1) 10 (16.1) 40 (28.2) 21(42.9) <0.01°
Insomnia Severity Index, mean (SD) 13.72 (6.91) 11.17 (6.81) 14.01 (7.07) 16.02 (5.61) <0.01 E>M
HRSD, mean (SD)
Total score 9.27 (6.44) 8.42 (5.39) 8.59 (6.43) 12.29 (6.93) <0.01 E>M
Score without sleep item 7.08 (5.40) 6.56 (4.59) 6.44 (5.32) 9.57 (5.92) <0.01 E>M
HADS, mean (SD)
Depression subscale 8.64 (4.55) 7.85 (4.62) 8.40 (4.45) 10.35 (4.37) <0.01 E>M
Anxiety subscale 9.59 (4.64) 8.61(4.74) 9.21 (4.46) 11.94 (4.34) <0.01 E>M
Total score 18.24 (8.25) 16.47 (8.58) 17.61(7.81) 22.29 (7.91) <0.01 E>M
Depression Nonremission ®: n (%) 107 (42.3) 24(38.7) 51(35.9) 32 (65.3) <0.01
Suicidality, n (%)
Lifetime 85 (33.6) 20 (32.3) 41(28.9) 24 (49.0) <0.05
In recent 1 mo 53(20.9) 1(17.7) 25(17.6) 17(34.7) <0.05

2Bonferroni post hoc test. ® Frequent insomnia in recent 1y was defined as either difficulty in initiating sleep (DIS), difficulty in maintaining sleep, or early
morning awakening for at least three times per week. ¢Linear-by-linear association. ¢ Frequent DIS in recent 1y was defined as DIS for at least three times
per week. ¢ Nonremission is defined as HRSD total score 8 or above AND the presence of a current major depressive disorder as ascertained by the Mini-
International Neuropsychiatric Interview.

(11.94 +£4.34, P <0.01). Post hoc tests of the HRSD and HADS morning- and intermediate-types. In addition, the nonremission
scores did not reveal any significant differences between the  rate of depression was highest among the evening-type (65.3%,
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Table 4—Logistic regression analysis of factors contributing to nonremission of depression

Depression nonremission

Crude model Adjusted model 12 Adjusted model 2°
Variables OR (95% CI) P OR (95% ClI) P OR (95% CI) P
ISI 1.18(1.12-1.25)  <0.01 1.18 (1.12-1.25) <0.001 1.12(1.05-1.19)  <0.001
Eveningness 3.32(1.68-6.22)  <0.01 3.95(1.81-8.63) <0.005 3.36(1.35-8.34)  <0.01

Nonremission = 1, Remission = 0. *Model adjusted for age and sex. ® Model adjusted for covariates in Model 1 and all significant variables with P < 0.1 on
univariate analysis, including occupational status, education, family income, frequent nightmares in recent 1y, Hospital Anxiety and Depression Scale-anxiety
score, use of antipsychotic agents, hypnotic agents, benzodiazepines, and sedative antidepressants. ¢ Nonremission is defined as Hamilton Rating Scale
for Depression total score of 8 or above AND the presence of a current major depressive disorder as ascertained by the Mini-International Neuropsychiatric
Interview. Cl, confidence interval; ISI, Insomnia Severity Index; OR, odds ratio.

P < 0.01). They also had the highest prevalence of lifetime
suicide attempts (P < 0.05) and a higher level of suicidality in
the most recent 1 mo (P < 0.05). Sleep and depression variables
are depicted in detail in Table 3.

Chronotype and Insomnia in Relation to the Outcome of
Depression

In Model 1, eveningness was significantly associated with
nonremission after adjusting for age, sex, and ISI (odds ratio
[OR]=3.95,95% confidence interval [CI] 1.81-8.63, P <0.005;
Table 4). In Model 2, after adjusting for confounding variables
including demographics, nightmares, concurrent anxiety, and
psychotropic prescriptions, eveningness remained a significant
risk factor leading to a threefold risk of depression nonremis-
sion compared with the noneveningness group (OR =3.36, 95%
CI 1.35-8.34, P < 0.01). In both models, insomnia severity was
an independent predictor of nonremission status of depression
(Model 1: OR =1.18, 95% CI 1.12-1.25, P < 0.001; Model 2:
OR: 1.12; 95% CI 1.05-1.19, P <0.001).

DISCUSSION

In this prospective cohort of patients with MDD, nonremis-
sion was common (42.3%) in psychiatric practice. Both
insomnia and evening chronotype emerged to be independent
risk factors of nonremission in depression.

Sleep Disturbances in MDD

Insomnia is increasingly recognized as a significant factor
associated with poor outcomes of depression.'>** In our study,
33.6% of the subjects complained of frequent insomnia in
the most recent 1 y, a percentage that was much higher than
the prevalence of insomnia in the local general population
(10-12%) using similar defining criteria.***’ The prevalence
rate of insomnia as reported in our cohort, however, was
slightly lower than that of the other posttreatment studies
(48-51%).%%% It was likely related to a more stringent criterion
that we used to define insomnia. Similarly to previous studies,
we have demonstrated that the presence of insomnia indepen-
dently and negatively affected depression outcomes.'>"* The
high prevalence of insomnia in our study highlighted the impor-
tance of a comprehensive assessment of both depressive symp-
toms and concomitant sleep disturbances in the routine clinical
settings.!® Various pharmacological and behavioral treatments
have been used in treating insomnia in depressed patients, and

SLEEP, Vol. 37, No. 5, 2014

the adjuvant cognitive-behavioral therapy for insomnia (CBT-I)
seems to have yielded some promising results.** For instance,
a recent randomized controlled trial with a modest sample size
showed that the addition of CBT-I to antidepressants led to a
higher remission rate of depression than antidepressants plus
control therapy, albeit the result was not significant (P = 0.08).%!
With the ultimate target to achieve complete remission of
symptoms, it is imperative to address the high rate of residual
insomnia with an effective sleep-targeted treatment to improve
the outcomes of depressed patients.

Eveningness as an Independent Risk Factor for Nonremission

In line with previous studies, evening-type depressed
patients were found to have more severe depressive symptoms,
a higher prevalence of lifetime history of suicidal attempts and
current suicidal ideations.'®?*2!* Furthermore, eveningness
was associated with a threefold increased risk of nonremis-
sion of depression independent of sociodemographic variables,
psychotropic medications, insomnia severity, and concurrent
anxiety in our study. Although the overall nonremission rate in
our study population was 42.3%, the nonremission rate became
higher, reaching 65.3% in the evening-type. Although a lower
income and educational attainment were factors that were asso-
ciated with a lower remission rate,® eveningness was associated
with a higher nonremission rate despite higher family income
and educational attainment in our study.

A possible explanation for the association between poorer
depression outcomes and eveningness might be related to the
contributing effect of insomnia, as shown by a higher ISI score
and a more prevalent usage of hypnotic agents in the evening-
type subjects in our study. Evening-type individuals were shown
to have greater sleep variability* and more dysfunctional sleep
beliefs* that might contribute to the development of insomnia.
Clinically, these potential risk factors could be amenable to
sleep intervention through the reinforcement of sleep hygiene
and sleep education. In addition, evening-type depressed
subjects were shown to have higher suicidality, higher preva-
lence of smoking, nearly significantly higher rate of alcohol
use, and higher use of mood stabilizers. Because the design of
the study has excluded the subjects with comorbid alcohol and
substance abuse at the intake interview, the weak association
with alcohol and substance misuse in the current study was
expected. These results were compatible with previous litera-
ture suggesting that evening-type subjects tended to exhibit a
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higher degree of neuroticism* and impulsivity,” and to have a
higher prevalence of substance abuse.* The higher percentage
of mood stabilizers prescription could be related to the higher
impulsivity as reflected by the higher suicidality or presence of
agitated or atypical depression, conditions that are not specifi-
cally diagnosed by our current diagnostic instruments.

It is worth noting that, however, eveningness was found to
be associated with an increased risk of depression nonremis-
sion even after adjusting for insomnia severity. This further
supports the significant and independent role of circadian factor
in contributing to the depressive symptomatology and argues
for the development of circadian-focused treatment in depres-
sion. There has been increasing evidence showing that circa-
dian interventions, such as light therapy, sleep deprivation,
and melatonergic antidepressants, were efficacious in reducing
depressive symptoms.'”*” These circadian-focused treatments
also have been shown with some initial promising results in
enhancing remission in patients with depression.*® It was
postulated that disturbances in social rthythm or routines might
promote disruptions in circadian rhythms, which in turn precip-
itate the affective episodes in vulnerable persons.*” The inter-
personal and social thythm therapy proposed for stabilizing
the social rhythm was found to lengthen the time to recurrence
of both mania and depressive episodes in patients with bipolar
affective disorder.® Research on the treatment of depression
that directly addresses the circadian typology is limited, but
a study on healthy subjects suggested that the effect of sleep
deprivation could differ significantly among different chro-
notypes (morning-type reported worsening of their depressed
mood, whereas evening-types had an improved mood state).”!
Thus, chronotype might serve as an important clinical marker to
identify vulnerable individuals with a higher risk of nonremis-
sion, and there is a need of developing personalized treatment
according to one’s circadian typology.

In summary, nonremission of depression is very common
in clinical practice. Sleep disturbances and eveningness were
both implicated in the nonremission of depression. Our findings
suggested the importance of a comprehensive and systematic
assessment of sleep-wake habits and circadian preference in
the routine clinical management, and argued for the need for
integrating appropriate sleep and chronotherapeutic treatment
in the management of depression.

Limitation

First, the primary limitation of our study was the cross-
sectional measurement of chronotype, which precluded us from
differentiating the state versus trait nature of chronotype and its
causal relationship with depression. It is also possible that there
were undetected status change (remitted or relapsed) in between
the two time points of assessment. Second, as the definition of
remission in our study is tied to the cutoff HRSD score of 8 and
absence of major depressive episode by MINI, a different remis-
sion rate and results might be produced by other definitions of
nonremission. Nonetheless, our current study used the most
widely accepted HRSD cutoff for remission. Third, this study
was limited by a lack of objective circadian biological markers,
such as the measurements of core body temperature or mela-
tonin levels. Previous studies have consistently demonstrated
that there was a close association of circadian preference with
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these biological markers.>> In addition, the evening chrono-
type of the subjects was corroborated by their 1-w prospective
sleep diary data, suggesting that the self-reported chronotype
would be a valid proxy marker of the circadian preference.
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