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Abstract

Background—mDisturbed sleep is a core symptom of major depressive disorder (MDD), with
nearly 90% of those with MDD reporting disturbed sleep. However, combining insomnia and
hypersomnia into a single diagnostic domain ignores distinct biological differences between those
symptom presentations. To better understand depression it may be necessary to explore these
symptoms independently, beginning with the more prevalent insomnia.

Method—The present study evaluated global insomnia symptom severity in a broad sample of
MDD outpatients from the Sequenced Treatment Alternatives to Relieve Depression (STAR*D)
trial, excluding patients who reported hypersomnia symptoms. The three insomnia-related
symptoms from the 16-item Quick Inventory of Depressive Symptomatology- clinician rated
(QIDS-C) were combined to create a global insomnia score to classify baseline insomnia severity.
A modified depression severity score was then used to assess depression severity (mQIDS-C),
excluding sleep-related items.

Results—A repeated measures ANCOVA revealed a significant improvement in insomnia score
over the acute phase treatment (F = 33.1, d.f. =6, 9897, p < 0.0001). Improvement in insomnia
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score over the acute phase treatment remained statistically significant even after controlling for
change in depression severity (p = 0.0004). Participants with one point higher insomnia score at
baseline were significantly less likely to remit at study exit (odds ratio = 0.88, 95% confidence

interval = 0.85, 0.92, p < 0.0001) even after controlling for baseline depression severity.

Limitations—Objective confirmation of sleep profiles was not available.
Conclusion—Greater severity of insomnia reduces likelihood of MDD remission, and insomnia

symptoms improved independent of depression remission.

Keywords
Depression; insomnia; sleep; remission

1. Introduction

Insomnia is thought to be a disorder of hyperarousal which interferes with induction,
maintenance, and/or emergence from sleep (Levenson et al., 2015). Previous research on
comorbid major depressive disorder (MDD) and insomnia has attempted to use individual
symptoms as top-down characteristics to differentiate between separate neurobiological
insomnia subtypes, e.g., initial or middle or terminal insomnia (Yokoyama et al., 2010).
However, subjective insomnia symptom reports are of questionable temporal stability
(Hohagen et al., 1994), often incongruent with polysomnography (Rezaie et al., 2018), and a
landmark study involving 4322 participants has shown that subjective insomnia symptoms
are not sufficient to characterize biologically distinct subtypes (Blanken et al., 2019).
Furthermore, both the Diagnostic and Statistical Manual of Mental Disorders-5 (American
Psychiatric Association, 2013) and the International Classification of Sleep Disorders-3
(ICSD-3) (American Academy of Sleep Medicine, 2014) have replaced their respective
earlier nosology of characterizing insomnia by subjective symptoms in lieu of considering
insomnia as a syndrome, which conceptualizes these dysfunctions as a spectrum, rather than
as these distinct symptom domains of insomnia. Specifically, the ICSD-3 characterizes
chronic, short-term, and other insomnia disorders as including include difficulty initiating
sleep, maintaining sleep, or waking up too early (American Academy of Sleep Medicine,
2014). Thus, attempting to disentangle the heterogeneity of sleep dysfunction in depression
solely by analyzing these subjective insomnia subtypes is unlikely to be fruitful. However,
the use of global insomnia symptom severity scores has been well validated (Bastien et al.,
2001) and has been linked to biophysiological changes in the context of MDD (Rethorst et
al., 2015).

The prevailing neurobiological mechanism thought to underlie insomnia is increased activity
of the ascending reticular activating system (Riemann et al., 2010). It is unclear if
hypersomnia, conceptualized as excessive sleep time, is a continuation of the same spectrum
of hyperarousal dysfunction through decreased activity of the ascending reticular activating
system (Jang et al., 2018), or driven by a different neurobiological mechanism altogether
(Urade, 2017). As others have done before, utilizing a technique which differentiates this
divergent biology may lead to a more clear understanding of the underlying pathology when
comorbid with MDD (Chaste et al., 2015).
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Assessing the relationship between insomnia symptoms and depression in a population
which does not include mixed presentations of biologically divergent sleep symptoms
presents an opportunity for progress (Fried et al., 2014). The goal of the present study was to
investigate the role of global insomnia symptom severity in MDD in a broad sample of
outpatients in the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) trial,
excluding patients who present with or develop hypersomnia symptoms. In particular, we
explored the interaction between insomnia severity and depression remittance in level 1 of
STAR*D, and baseline insomnia severity as a moderator of depression remittance.

2. Methods

2.1 Study design and participants

Funded by the National Institutes of Mental Health, the STAR*D study was a multicenter,
prospective, randomized multistep clinical trial to assess the efficacy of several
antidepressants and cognitive therapy for individuals with treatment resistant depression.
The details and rationale of the study are provided elsewhere (Fava et al., 2003; Rush et al.,
2004). Briefly, the study enrolled 4041 outpatients aged 18 to 75 who had a diagnosis of
nonpsychotic MDD meeting DSM-1V guidelines. Participants were eligible for the study if
their symptom severity was moderate or higher, with a baseline 17-item Hamilton Rating
Scale for Depression (HRSD17) score = 14 (Hamilton, 1960). Enrollment for STAR*D was
from 2000 to 2004.

Broad inclusion criteria and minimal exclusion criteria allowed for patients with a variety of
comorbid psychiatric and medical diagnoses who were undergoing treatment for those
conditions. Concomitant medications were permitted throughout the duration of the study,
including anxiolytics (except alprazolam) and sedative hypnotics. During level 1 of
STAR*D, participants received treatment with citalopram for 12 weeks (or 14 weeks if
response or remission was only achieved at week 12). Citalopram was administered at 20
mg/day and could be increased up to 60 mg/day by the prescribing physician. In order to
reduce the contribution of medications to the variability of clinical symptoms, only level 1
data was utilized for this analysis.

2.2 Measures

The 16-item Quick Inventory of Depressive Symptomatology- clinician rated (QIDS-C) was
administered at weeks 0,2,4,6,9,12 and 14 to assess depression symptom severity of the prior
7 days (Rush et al., 2003; Trivedi et al., 2004). Each item on the QIDS is rated on a 0-3
Likert-type scale, with higher scores representing a greater severity of symptoms. A global
insomnia score ranging from 0-9 was created by adding the three insomnia-related
symptoms from the QIDS-C (sleep onset insomnia, mid-nocturnal insomnia, and early
morning insomnia). These insomnia related items have shown high correlation with mean
weekly values of time to sleep onset, time awake after sleep onset, and time awake prior to
the planned wake-up derived from sleep diaries (Manber et al., 2005). The QIDS-C also
contains an item on hypersomnia. For the purposes of this analysis, any participant that
presented with or developed hypersomnia symptoms over the course of the trial as measured
by the QIDS-C was excluded from the sample. A modified depression severity score defined
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by excluding the sleep-related items from the QIDS-C total score was used to assess
depression severity (mQIDS-C). Remission was defined as 16-item Quick Inventory of
Depressive Symptomatology- Self Report (QIDS-SR) < 5 at study exit.

General medical conditions were measured by clinicians or specifically trained staff with the
14-item Cumulative Iliness Rating Scale which assesses the severity/morbidity of medical
illness relevant to different organ systems(Linn et al., 1968). Each organ system was rated
from 0 (no problem) to 4 (extremely severe, immediate treatment required, end organ failure,
or severe impairment in function). For the purposes of this analysis, the CIRS sum score was
calculated with each organ system multiplied by the severity index (the average severity of
the categories endorsed).

2.3 Statistical analysis

Continuous data were summarized as mean + standard deviation (sd) or median and
interquartile range (IQR) while categorical data were summarized as frequency and
percentages. A repeated measures analysis of variance model was used to assess if the
insomnia scores changes over time and if the depression severity assessed by mQIDS-C over
the acute phase accounts for changes in insomnia score during the same study period. A
logistic regression analysis was used to assess if baseline insomnia score adjusted for
baseline mQIDS-C predicts remission at study exit. All analyses were done using SAS 9.4
(SAS Inc., Cary, NC). Statistical significance was assessed at p < 0.05.

3. Results

A total of 4,041 participants were enrolled in STAR*D study. Of these, 370 had no
postbaseline assessments and were excluded. Additionally, 883 participants reported
hypersomnia symptoms during level 1 and were excluded from the study. Thus, n = 2788
were included in the present analysis. The participants were mostly white (78.1%), and
female (61.0%). The mean age of participants were 41.2. Details are in Table 1.

A repeated measures ANCOVA revealed a significant improvement in clinician evaluated
insomnia score over the acute phase treatment (F = 33.1, d.f. = 6, 9897, p < 0.0001).
Participants had an average insomnia score of 6.2 that gradually reduced to 3.7 by week 9
before increasing slightly to 4.4 at the end of acute phase (up to week 14). The analysis was
adjusted for age, use of hypnotic medication, medication dose, and general medical
comorbidity score.

To assess if improvement in depression severity accounts for improvement in insomnia
score, a repeated measures analysis of covariance (ANCOVA) of insomnia score over level 1
was used with mQIDS-C over the same study period as a covariate was used. Improvement
in insomnia score over the acute phase treatment remained statistically significant even after
controlling for change in depression severity over the same study period (F = 4.1, d.f. = 6,
9898, p = 0.0004). The analysis was also adjusted for age, use of hypnotic medication, and
general medical comorbidity score.

J Affect Disord. Author manuscript; available in PMC 2021 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mason et al.

Page 5

A logistic regression analysis with baseline insomnia score was used to assess if higher
insomnia score at baseline predicted remission at exit from level 1. Baseline depression
severity measured by mQIDS-C, age, use of hypnotic medication, and general medical
comorbidity score were also included in the model. Participants with one point higher
insomnia score at baseline were significantly less likely to remit at study exit (odds ratio =
0.88, 95% confidence interval = 0.85, 0.92, p < 0.0001) even after controlling for baseline
depression severity measured by mQIDS-C as well as other variables in the model. The
maximal to minimal baseline insomnia score difference reduced the likelihood of remission
by 31% (Figure 1). Participants with higher mQIDS-C at baseline were also less likely to
achieve remission at study exit (odds ratio = 0.90, 95% confidence interval = 0.88, 0.93, p <
0.0001). The maximal to minimal baseline mQIDS-C total score reduced the likelihood of
remission by 50% (Figure 1).

4. Discussion

Greater severity of baseline insomnia symptoms was associated with reduced likelihood of
remission of MDD. This result is consistent with the previous literature, including a recent
cohort study of 230,801 patients that found insomnia at baseline being associated (risk ratio
= 1.63) with treatment resistant depression (Cepeda et al., 2018). The contributions of
insomnia to the reduced chance of disease remission were not explained by the severity of
depression and all participants included in this analysis were prescribed the same
antidepressant medication. Thus greater insomnia severity itself reduced the likelihood of
MDD remission.

Approximately 25% of the cohort used some type of sedative hypnotic (Table 1). The use of
sedative-hypnotics was statistically controlled for in each of the analyses due to the known
impact of these medications on sleep (Matheson and Hainer, 2017). We have shown here
that although insomnia score is not the greatest predictor of depression remission, it still has
a considerable effect on the likelihood of achieving remission (Figure 1). A meta-analysis of
the effect of insomnia treatments in comorbid MDD supported the concept that treating
insomnia will have moderate to large effect size improvements in MDD symptomatology
(Gebara et al., 2018). Combined with those findings, it is worthwhile to consider insomnia
as significant barrier to MDD remission.

The improvements in insomnia symptoms were independent of depression remission. This
finding provides further support that insomnia and MDD could be instead separate, and
comorbid, disorders (Pigeon and Perlis, 2007) which if true, should shift the manner in
which we conceptualize and treat them. Treatment-emergent insomnia is a side-effect of
antidepressants (Wichniak et al., 2017), and insomnia is a well-known residual symptom
after depression remission (lovieno et al., 2011; McClintock et al., 2011). This may support
the conclusion that insomnia itself is a separate disease process from depression. The result
that citalopram improved insomnia symptoms independent of MDD remission further
validates the sedative effects of this antidepressant medication (Wichniak et al., 2017).

Current assessment of hypersomnia in commonly used reports, such as those detailed here,
make the accurate diagnosis of hypersomnia much harder to assess. Compensatory sleep,
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oversleeping, or using sleep as an avoidance tactic, are not clearly distinguished. Thus, we
were unable to utilize these data to compare hypersomnia changes to insomnia changes and
test our hypotheses that these different biological dysfunctions may require different clinical
decision making.

Some additional limitations include that the STAR*D study was not designed to assess
insomnia and only three items from the QIDS-C were used as a sleep measure. We
appreciate that the utilization of multiple items detailing this particular symptom domain
does enhance the ability to detect some contribution of insomnia to depression symptom
change. Collapsing the discrete responses from the QIDS-C into a total score also poses
some challenges however as the items are not continuous in nature However, it is important
that the totality of the sleep dysfunction severity be examined in the context of response to
treatment. Using sum scores as a method to interpret severity has been extensively used in
depression research and does pose significant merit. Ideally, a more objective measurement
of subjective insomnia, such as polysomnography, would be used to clarify self-reporting of
sleep issues.

Importantly, combining hypersomnia and insomnia symptoms into a single construct for
assessment likely impairs adequate monitoring of symptom improvement, particular if the
symptoms switch between insomnia and hypersomnia over time. Furthermore, this
introduces variability which makes treatment optimization that could help improve symptom
severity harder to achieve (Jindal and Thase, 2004). By more clearly distinguishing insomnia
from hypersomnia and evaluating these dysfunctions independently, we may better
characterize this underlying physiology and have a clearer sense of which
pharmacotherapies may be better targeted in a personalized fashion. These data highlight the
need for a more distinct focus on insomnia as an important disease process related to
depression, and may suggest a shift in thinking about how disturbed sleep is included as a
core symptom domain for MDD.
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Highlights
. Severity of global insomnia contributes to decreased likelihood of MDD
remission.
. Improvement of insomnia symptoms was independent from MDD remission.
. Insomnia symptoms of MDD require nuanced clinical attention and may be a

separate but comorbid disorder.
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Estimated average likelihood of remission by insomnia score and mQIDSTOT at baseline.
Depression severity measured by mQIDS-C at baseline predicts remission, even after
controlling for insomnia score and other clinical characteristics. However, the insomnia
score at baseline reduces the likelihood by about 31% (from low to high insomnia score)
even after controlling for depression severity at baseline and the same clinical

characteristics.
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Sociodemographic characteristics of the STAR*D participants who only reported insomnia symptoms

throughout level 1.

Variable Mean (standard deviation)
Age 412 (13.2)
mQIDS-C at study entry 13.8(3.3)
School years 13.5(3.2)
CIRS Score 42(3.7)
n (%)
Female Gender 1709 (61.3)
White Race 2178 (78.1)
Hispanic 352 (12.6)
Marital Status
Never Married 731 (26.3)
Married/Cohabitating 1217 (43.7)
Divorced/Separated 744 (26.7)
Widowed 92 (3.3)
Employment Status
Unemployed 961 (34.5)
Employed 1656 (59.5)
Retired 166 (6.0)
Use of Hypnotic Medication 702 (25.2)

CIRS = Cumulative IlIness Rating Scale

mQIDS-C= Modified Quick Inventory of Depressive Symptomatology- clinician rated
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