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Abstract

Background—Sieep disturbance (SD) has complex associations with depression, both preceding
and following the onset and recurrence of depression. We hypothesized that students with
depressive symptoms with SD would demonstrate a greater burden of comorbid psychiatric

symptoms and functional impairment compared to students with depressive symptoms without
SD.

Methods—During a mental health screening, 287 undergraduate students endorsed symptoms of
depression (Beck Depression Inventory [BDI] >13) and filled out the following self-report
measures: demographic questionnaire, BDI, Anxiety Symptom Questionnaire—intensity and
frequency (ASQ), Beck Hopelessness Scale (BHS), Beck Anxiety Inventory (BAI), Quality of
Life Enjoyment and Satisfaction Questionnaire (QLESQ), and the Massachusetts General Hospital
Cognitive and Physical Functioning Questionnaire (CPFQ). SD was measured using the BDI sleep
item #16 dichotomized (score 0: no SD; or score > 0: some SD).

Results—Students with depressive symptoms and SD (n = 220), compared to those without SD
(n = 67), endorsed significantly more intense and frequent anxiety and poorer cognitive and
physical functioning. Students with depressive symptoms with and without SD did not
significantly differ in depressive severity, hopelessness, or quality of life.

Conclusions—College students with depressive symptoms with SD may experience a greater
burden of comorbid anxiety symptoms and hyperarousal, and may have impairments in
functioning, compared to students with depressive symptoms without SD. These findings require
replication. Depression and Anxiety 00:1-8, 2013.

Keywords

sleep; depression; anxiety; hopelessness; functioning; quality of life; college students; mental
health screening; hyperarousal

INTRODUCTION

Sleep disturbance (SD) has complex associations with depression. SD, which could include
over- or under-sleep, as well as disturbed sleep is a common physical symptom in major
depressive disorder (MDD) and one criterion used for a DSM-IV-based diagnosis of
depression.l!] Different depressive symptoms, such as SD, may vary in regard to the amount
of associated adverse impact they have on functioning, treatment response, and outcome.?!
SD is a risk factor for the onset of depressive episodes!3! and also considered to be a
prodromal symptom of MDD.!*! For example, a recent meta-analysis of 21 studies found
that nondepressed individuals with insomnia have a twofold risk of developing depression
compared to those without SD.I3! In other cases, SD is a frequent residual symptom of
MDD.[®] Though not found to be true in all studies, [2] SD has been shown to predict a
depressive.[7- 8]

In the college student population, SD is common, though the prevalence rate appears
variable, perhaps in part due to methodological differences. Nardoff et al., ! in a sample of
583 students, found that 13% reported clinically significant symptoms of insomnia over the
past 2 weeks (on the Insomnia Severity Index [ISI]). Gaultney[lo] found that 27% (n = 500)
of a large-scale sample of college students (N = 1,845) were at risk for SD (using the
SLEEP-50, an instrument validated for college students, measuring sleep characteristicsH 1),
Other studies have reported a much greater prevalence of SD. In a large study (V= 1,125),
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the Pittsburgh Sleep Quality Index (PSQI) categorized over 60% of college students as poor-
quality sleepers.[!2] Lastly, Singleton!!3] found that of the 236 students who completed
interview surveys, 79% reported bedtimes after midnight and only 24% reported getting
adequate sleep at night (i.e., at least 8.4 hrs). Furthermore, there may be a cohort effect with
recent generations of college students exhibiting even higher rates of self-reported
dissatisfaction with their sleep.!14]

The following types of SD have been reported in the college population: difficulty falling or
staying asleep, 12191 daytime sleepiness, 13- 19- 201 poor sleep quality, 131 and other general
sleep problems.!15- 17- 211 In turn, among college students, SD has been associated with a
wide variety of functional and psychiatric domains, including suicidal ideation, [°]
irritability, (221 poor physical health, 12 academic difficulties, [10] substance use, [13] and
poor mental health.[16:23- 241 Tn an early study by Vollrath et al., [23] a cross-sectional
sample of young adults with continued insomnia demonstrated greater levels of major
depression, generalized anxiety, panic, and phobias. Similarly, Taylor et al.[16] found that
individuals with insomnia, compared to those without, scored higher on somatization,
obsessive compulsive, depression, anxiety, and psychic distress. In a study of 136 college
students, poor sleepers experienced greater daytime functional impairments.[26] Finally,
Lund et al.l2] also found that students with sleep difficulties had more physical and
psychological health problems.

Given the overlap between SD and depression, the interface between the two deserves
further characterization. In some cases, if sleep problems are addressed, depressive
symptoms may improve. In fact, some depressive symptoms may be secondary to poor sleep
(e.g., daytime tiredness or poor concentration). We examined whether students with
significant depressive symptoms with and without SD differed across psychiatric and
functional domains. Our primary hypothesis was that students with significant depressive
symptoms with SD would have a greater psychiatric symptom burden and functional
impairment compared to those students with depressive symptoms without SD. We based
these hypotheses on previous literature demonstrating a relationship between SD and greater
psychiatric burden—i.e., symptoms of anxiety and psychological distress[16-25] and daytime
functional impairment.[26- 271

We report on data from a subsample of 287 students from a larger parent study conducted at
undergraduate colleges in the United States by the Depression Clinical and Research
Program (DCRP) of the Massachusetts General Hospital (MGH) Department of Psychiatry
(original study results reported in Farabaugh et al.l?8]). For a brief summary, we conducted
mental health screenings at several universities. At each school, we spent two consecutive
days in heavily trafficked areas at a table, offering students a $10 gift certificate to their
university bookstore for completing a packet of self-report measures. Undergraduate college
students voluntarily participated in the mental health screening and signed consent forms
approved by the MGH Institutional Review Board (IRB). Students endorsing significant
symptoms of depression, as measured by a score of 13 or greater on the Beck Depression
Inventory (BDI2%)), were included in this study. This study was conducted over several
years and scales differed throughout the course of the study. As such, the total sample sizes
for the scales are inconsistent.

Self-report measures completed by students included

*  Demographics Questionnaire (unpublished; available upon request): This four-page
questionnaire asked students about demographic domains such as age, current
grade point average (GPA), marital status, living situation, ethnicity, family
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socioeconomic status (SES), and school year. Other than age and GPA, the
demographic information was collected categorically.

The BDI The BDI sleep item (#16) was excluded from the BDI total score, as this
item was used as the grouping variable (independent variable). BDI sleep item
(BDI #16): this selected item assessed SD and included four response choices: 0 =1
can sleep as well as usual; 1 = I don’t sleep as well as I used to; 2 = I wake up 1-2
hr earlier than usual and find it hard to get back to sleep; and 3 = I wake up several
hours earlier than I used to and cannot get back to sleep. For this study, students
were assigned to one of the two sleep groups based on their responses to this item.
Group 1 represented students with no SD (response of 0 on BDI #16), and group 2
represented students with at least some SD (response of 1, 2, or 3 on BDI #16).

The Anxiety Symptom Questionnaire—intensity and frequency scale (ASQ30- 311
was also completed. The ASQ is a 17-item questionnaire that asks about the
frequency and intensity of somatic and psychological symptoms of anxiety;
including worrying, trouble relaxing, insomnia, and functional impairment.
Participants separately rated the intensity and frequency of each symptom on a
scale of 0-10, from “none” to “frequently.” Higher total scores indicate greater
anxiety.

The Beck Hopelessness Scale (BHSB21y was used to assess hopelessness. The BHS
is a 20-item questionnaire that asks respondents to answer true or false statements.
Each statement reflects a positive or negative attitude regarding the future. Higher
scores indicate greater hopelessness.

Quality of Life Enjoyment and Satistaction Questionnaire—Short Form
(QLESQ331): The QLES-Q—Short Form asks about physical health, general
feelings of well-being, work satisfaction, leisure activities, social relationships, and
life satisfaction over the past week. Participants are asked to rate their answers on a
scale of 1-5, from “very poor” to “very good.” Answers in the “very good” range
indicate greater satisfaction with life. A quality-of-life index score for the QLES-Q
—Short Form is calculated by averaging the scores of all 16 items, with higher
scores indicating higher quality of life.

The Beck Anxiety Inventory (BAI3%) is a 21-item scale measuring the severity of
self-reported anxiety. It includes descriptive statements of anxiety symptoms rated
on a 4-point scale as follows: 0 = not at all; 1 = mildly; it did not bother me much;
2 = moderately, it was very unpleasant, but I could stand it; and 3 = severely, 1
could barely stand it. Higher total scores indicate greater anxiety.

The Massachusetts General Hospital Cognitive and Physical Functioning
Questionnaire (CPFQ33Y) is a 7-item questionnaire for assessment of cognitive and
physical functioning. Higher overall scores indicate greater cognitive and physical
dysfunction.

STATISTICAL ANALYSES

For all measures, descriptive statistics were performed for the entire sample of students with
depressive symptoms (22=287), as well as for students with (22 = 220) and without (7= 67)
SD. We conducted a series of ANOVA analyses and dichotomized the BDI sleep item (#16),
indicating the absence or presence of SD (zero vs. nonzero score on BDI item #16,
respectively) over the past week. Depression severity was derived from the total BDI score
minus BDI sleep item (#16). The dependent variables included both psychiatric (i.e., BDI
total [excluding the sleep item], BHS total, ASQ intensity total, ASQ frequency total, and
BAI total) and functional domains (i.e., QLESQ total and CPFQ total).

Depress Anxiety. Author manuscript; available in PMC 2014 September 01.
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For exploratory analyses, we examined individual items of the CPFQ, as this questionnaire
covers a range of functional domains (Bonferroni correction P <.05/7). We also examined
whether hyper-arousal was significantly more common in the group with SD. To do so, we
selected three items from the different measures that indicated possible hyperarousal (BAI
item #4: “unable to relax”; ASQ frequency and intensity item #6: “trouble relaxing”; ASQ
frequency and intensity item #15: “feeling restless, keyed up, or on edge”). We ran the same
series of ANOVAs as above using these items as the dependent variables (Bonferroni
correction, P <.05/5). Statistical analyses were performed using SPSS Version 19. P-values
were set at .05 for our a priori or primary hypotheses and a Bonferroni correction was used
separately for each of the exploratory analyses (Bonferroni correction: CPFQ items P <.
05/7; hyperarousal items P <.05/5).

There were no statistically significant differences in demographic characteristics, including
age, gender distribution, and self-reported GPA, between students with and without SD (P
>.05; Table 1). For the total sample, the mean BDI total score was 19.43 £+ 6.67 and the
mean BDI total score minus the BDI sleep item (#16) score was 18.34 + 6.44. The mean
BDI total scores minus the BDI sleep item (#16) are listed in Table 3 (with SD: M(SD) =
18.45(6.85); without SD = 18.00(4.85)). Table 2 illustrates the frequency of students’
responses on the BDI sleep item.

Table 3 summarizes the results from the ANOV As comparing students with and without SD
across the various psychiatric and functional outcomes. Students with SD endorsed
significantly more intense anxiety on both subscales of the ASQ (intensity and frequency, 2
<.01), but there were no statistically significant differences in BAI total scores. Students
with SD endorsed significantly greater deficits in cognitive and physical functioning (CPFQ;
P <.01) compared to those without SD. There were no statistically significant differences in
overall depression severity per BDI total score minus BDI #16, hopelessness per BHS total
score, and quality of life per QLESQ total score (Table 3).

When we analyzed the individual items on the CPFQ, correcting for multiple comparisons,
one of the seven individual CPFQ items demonstrated significant differences between those
with and without SD (Table 3), with higher scores on the CPFQ individual items indicating
greater functional impairment. Students with depressive symptoms and SD demonstrated
greater impairment to remember/recall information over the past month.

As a post hoc analysis, we examined whether items suggestive of hyperarousal on the
anxiety scales were greater in those students with depressive symptoms and SD. We selected
items from the BAI and ASQ that assessed aspects of hyperarousal and conducted follow-up
ANOVAs with the same methodology as our previous analyses, again correcting for
multiple comparisons. Mean scores for the hyperarousal items were greater in the students
with SD compared to those without for the ASQ #6 intensity: “trouble relaxing” (P <.01).
Results are summarized in Table 4.

DISCUSSION

This study suggests that the presence of SD, not measured as a separate disorder from
depressive symptoms, in college students with depressive symptoms characterizes a
subgroup that may have more anxiety and cognitive and physical impairment. On self-report
measures students with depressive symptoms and SD had greater anxiety (both intensity and
frequency totals on the ASQ) and more impaired cognitive and physical functioning (on
CPFQ), compared to students without SD. When we examined individual CPFQ items,
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remembering and recall of information was significantly worse in students with SD
compared to those without SD (Table 3), which may have implications for academic
performance. Despite the results not reaching statistical significance, there may be a trend
for students with depressive symptoms and SD to have more hyperarousal compared to
those without SD.

Interestingly, students with SD did not score significantly higher on the BAI as a whole,
despite scoring significantly higher on the ASQ, both in frequency and intensity totals
(Table 3). One possible explanation is that the wide confidence interval, large standard
deviation, and small sample size for BAI responses (12 = 55) compared to the ASQ (1= 145
for intensity and n = 143 for frequency) limited the ability to detect statistically significant
differences. Nonetheless, students with SD scored approximately five points greater on the
BAI, compared to students without SD, which may be clinically meaningful and is
consistent with the ASQ findings.

Our findings suggest that there may be an association between SD and hyperarousal in those
with significant symptoms of depression (Tables 3 and 4). Although the case-control design
cannot establish causality, it is possible that SD may be reflective of a general level of
hyperarousal during the day. Recent evidence suggests that hyperarousal may represent a
common factor linking insomnia and fear-based anxiety disorders.[3%-37] Consistent with
this hypothesis, a large study (1= 1,125) of college students found that tension and stress
accounted for 24% of the variance in the Pittsburgh Sleep Quality Index (PSQI), whereas
exercise, alcohol, caffeine, and consistency of sleep schedule were not significant predictors
of the PSQI score.!13!

Our findings also suggest that cognitive impairment, even in a population with significant
depressive symptoms, may be associated specifically with SD rather than with depression
per se. For example, Moo-Estrella et al.[29] found that students with depressive symptoms
and sleepiness had more perceived difficulties in academic performance relative to those
without sleepiness. In nondepressed college populations, students classified as poor-quality
sleepers endorsed more problems with physical and psychological health.[13] Another study
found that “sleepier” college students and those with “later sleep schedules” had lower
GPAs.['4] Finally, college students with insomnia symptoms have demonstrated
significantly higher rates of comorbid health conditions, such as hypertension, and more
psychiatric symptoms, compared to subjects without insomnia.l17]

Surprisingly, our study did not find an association between SD and depression severity. This
is in contrast to findings from Taylor et al., 1] who observed a relationship between
insomnia and depressive symptoms in a general group of undergraduate students. Likewise,
Moo-Estrella et al.[20] found a relationship between sleepiness and the presence of
depressive symptoms in a college population. We may not have found a relationship
between depressive severity and SD in part because we only looked at individuals with BDI
>13, potentially limiting the statistical power. These were also students who were willing to
volunteer for a mental health screening and thus we may not have captured those with the
full range of depressive symptoms.

Our study has several limitations. First, we used only the BDI sleep item (#16) as a sleep
measure. The study would be strengthened by the use of other validated sleep instruments,
as well as more objective measures of sleep quality. Second, due to the study’s case-control
design, a causal relationship between SD and psychological symptoms and functional
impairment cannot be determined. Finally, our selected population of college students may
limit the generalizability of the results. Replication in other populations and also in different
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samples of the college students is warranted to ensure the current findings are not sample
specific.

Our findings suggest that poor sleep in college students with symptoms of depression should
be a target of therapeutic intervention both proactively and as a residual depressive
symptom. SD represents an under-diagnosed and undertreated problem: multiple studies
have demonstrated that providers frequently fail to ask about insomnia and that there is a
paucity of specialists trained in sleep medicine.[33-401 To our knowledge, there have been no
prospective psychopharmalogical treatment studies targeting insomnia in college students
with depressive symptoms, though the adult literature suggests that the use of the
benzodiazapine receptor agonist, eszopiclone, can accelerate and increase rates of recovery
from depression, [4!] again suggesting a pathophysiological overlap between depression and
insomnia. In another study by the same group, the shorter acting benzodiazapine agonist,
zolpidem, did not separate from placebo on measures of response, [2] yet showed
significant beneficial effects on cognitive and physical functioning, as measured by the
CPFQ, which may be applicable to the SD subgroup with greater functional impairment
captured in the present study. The need to target SD in college students is also underscored
by increasing rates of prescriptions for serotonergic antidepressants, [43! since common side
effects of these medications include insomnia and cognitive symptoms.[®! Finally, the
abundance of environmental factors contributing to insomnia in college students, may
provide further support for disseminating empirically validated forms of cognitive and
behavioral therapy to target sleep.[44]

In summary, we have shown that college students who have depressive symptoms and SD
may experience a greater burden of anxiety, hyperarousal, and impairments in functioning,
compared to students with depressive symptoms and no SD. These findings warrant
replication in other populations.
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TABLE 2

Frequencies of responses to Beck Depression Inventory (BDI) sleep item (#16) and level of depressive

symptoms

N  Percentage BDI score, minus#16 M(SD)

BDI sleep item #16

(0) I can sleep as well as usual. 67 23.3
(1) I don’t sleep as well as I used to. 145 50.5
(2) I wake up 1-2 hr earlier than usual and find it hard to get back to sleep. 49 17.1
(3) I wake up several hours earlier than I used to and cannot get back to sleep. 26 9.1
Total 287 100

18.00 (4.85)
17.45 (5.74)
18.35 (6.75)
24.23 (9.69)
18.35 (6.44)

M, mean; SD, standard deviation.
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