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Abstract
Objective—To examine the relationship between attachment anxiety, marital status, bed-partner
status, and sleep in recurrently depressed women.

Methods—The current study measured polysomnography (PSG) and subjective sleep quality in
107 women with recurrent major depression. Women were categorized as high or low in attachment
anxiety based on Bartholomew and Horowitz's Relationship Questionnaire (1991).

Results—There were no significant main or interaction effects of any of the relationship measures
on subjective sleep quality. In contrast, PSG results indicated that women with bed partners displayed
better sleep efficiency (p < .005). Marital status was also associated with sleep efficiency (p < .05),
and married women displayed significantly shorter sleep latencies as compared with never married
women (p < .05). Anxiously attached women displayed a reduced percentage of stage 3−4 sleep (p
< .05). Moreover, a significant interaction between attachment anxiety and marital status (p < .05)
suggested that anxiously attached women who were previously married (i.e., divorced, separated, or
widowed) displayed a particularly low percentage of stage 3−4 sleep.

Conclusions—Depressed women who exhibit an anxious attachment style and have experienced
a marital rupture show reduced stage 3−4 sleep, which may signal a concomitant reduction in
restorative cognitive and metabolic processes. Relationship context influences sleep continuity.
These results provide a more nuanced approach to considering qualitative and structural aspects of
relationships that may influence sleep.
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INTRODUCTION
Married men and happily married women live longer and healthier lives than their unmarried
or unhappily married counterparts (1). How marriages “get under the skin” (2) to influence
health is less well understood. Previous research has identified several plausible mechanisms
through which marriage may affect health, including influencing access to resources, affecting
health behaviors, and altering exposure to stress and the concomitant physiological sequelae
(3,4). Sleep is an important self-regulatory mechanism that has profound effects on physical
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health and well being (5,6) and may be linked with relationship quality. Scant research has
investigated links between relationship quality and sleep.

Sleep is a physiologically vulnerable state that optimally occurs when one feels sufficiently
secure to down-regulate vigilance and alertness—a felt experience that is largely derived from
the social context (7). Attachment theorists (8,9) have long suggested that secure relationships
facilitate health and well being by attenuating stress responses and providing a sense of safety
and security. Given that sleep is typically a shared health behavior between husbands and wives
or cohabiting partners, understanding the interface between attachment security and sleep may
elucidate how some relationships confer health benefits whereas others confer health risks.

The relationship between attachment style and sleep may be particularly pronounced in
depressed patients, who have been shown to have increased rates of both insecure attachment
(10) and sleep disruption (11,12). Depression is also an independent predictor of cardiovascular
disease, morbidity, and mortality (13). Thus, depressed persons represent a high-risk group for
relationship and sleep problems as well as physical health problems. The present study was
developed to investigate the associations among attachment style, subjective sleep quality, and
polysomnographic (PSG) sleep parameters in a sample of recurrently depressed women.

Attachment and Sleep
Attachment theory posits that early interactions with caregivers lead to the development of
expectations regarding the degree to which the caretaker is warm, nurturant, and consistently
available and responsive to one's needs (14). Whereas parents or caregivers serve as attachment
figures in infancy and childhood, romantic partners or spouses typically serve as attachment
figures in adulthood (15). Categorically, the adult attachment literature has differentiated
between Secure, Dismissing-Avoidant, Preoccupied (anxious-ambivalent), and Fearful-
Avoidant styles (16). However, recent evidence suggests that trait attachment is effectively
characterized by two distinct dimensions: anxious attachment (characterized by anxiety about
abandonment) and avoidance (characterized by discomfort with closeness or dependency)
(17). Mapping the categorical approach within this two-dimensional space, Preoccupied and
Fearful-Avoidant styles score high in attachment anxiety, whereas Dismissing-Avoidant and
Fearful-Avoidant styles score high in avoidance (16).

Two studies have investigated the relationship between adult attachment and subjective sleep
parameters in humans (18,19). Scharfe and Eldredge (19) found that, among college students
in committed relationships, higher scores on fearful-avoidant and preoccupied attachment
styles were associated with poorer subjective sleep quality. In contrast, a dismissing-avoidant
style was associated with poorer sleep quality among the students who were not in a committed
relationship. These findings highlight the importance of relationship context when evaluating
the attachment-sleep association. However, the findings may not generalize beyond young,
unmarried undergraduates. In addition, the primary outcome was subjective sleep quality, and
the authors did not control for the potential impact of concurrent depressive symptoms.

In a sample of 78 married couples, Carmichael and Reis (18) similarly showed that attachment
anxiety, but not attachment avoidance, was associated with poorer subjective sleep quality,
even after controlling for depressed affect. Because this study only included married couples,
it did not address the role of attachment in nonmarried individuals. No study to date has
investigated the association between attachment and PSG sleep parameters.

Consistent with the limited empirical findings, sleep theory would indicate a potential
relationship between patterns of anxious attachment and sleep outcomes. Sleep is a behavior
which requires one to be in a state of reduced responsiveness, vulnerable to potential external
threats, and thus poses a threat to survival (20). Chronic physiological hyperarousal combined
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with cognitive vigilance are implicated in the pathophysiology of insomnia (21,22). Similarly,
evidence suggests that anxiously attached individuals show greater physiological reactivity to
relational stressors (9,23) and have chronic separation-related thoughts (24). Thus, anxious
attachment styles may predispose to sleep problems by influencing stress-arousal systems and
cognitions related to the emotional and physical availability of the partner. In contrast,
nonanxious attachments may promote deeper, more restorative sleep by reducing vigilance and
providing a sense of safety and security. Thus, we would hypothesize that individuals with
higher levels of attachment anxiety will display greater sleep disruption.

Marriage, Bed Partners, and Sleep
According to attachment theory, attachment-related concerns are most likely to manifest in the
context of close relationships. Given that the marital relationship is the primary attachment for
most adults, there are a number of reasons to consider the attachment-sleep association in the
context of marriage. Epidemiological evidence suggests that divorced/separated individuals
are at increased risk for sleep problems as compared with married or single individuals (25,
26), suggesting perhaps that the stresses of discordant marriages and the subsequent aftermath
of marital rupture have significant consequences for sleep (27). According to the National Sleep
Foundation (28), 61% of adults share a bed with a significant other, rendering sleep a “shared
health behavior” between husband and wife or cohabiting partners. Notably, this statistic
highlights the fact that marital status is an imperfect proxy of whether or not one has a bed
partner (i.e., bed-partner status), because a significant proportion of married individuals are
not sleeping together. We emphasize this distinction because the association between
attachment and sleep may depend not only on the marital context but also on the sleeping
context itself—a distinction that is rarely tested in sleep studies.

Current Study
In aggregate, the existing, if limited, evidence suggests that attachment anxiety may be an
important correlate of subjective sleep quality, and the effects may depend on the relationship
status. The aims of the present study were two-fold. First, we sought to extend the previous
literature on attachment and subjective sleep by examining the relationship between attachment
and sleep on subjective sleep quality and PSG sleep outcomes in a clinically depressed sample.
Based on theory and the limited existing evidence, we hypothesized that depressed women
characterized by high levels of attachment anxiety would have poorer subjective sleep quality
and would exhibit more disturbances in PSG parameters (i.e., shorter sleep duration, increased
sleep latency, decreased sleep efficiency, decreased percentage of stage 3−4 sleep, increased
rapid eye movement (REM) density, and decreased REM latency) relative to depressed women
characterized by low attachment anxiety. Second, we sought to examine the extent to which
the relationship between attachment and sleep is moderated by marital status or bed-partner
status.

METHOD
Participants

All study procedures and materials were approved by the University of Pittsburgh Institutional
Review Board. Participants included 107 women with recurrent major depressive disorder
(MDD) who enrolled in an outpatient treatment study (Grant MH 49115, E.F., Principal
Investigator) of the effects of Interpersonal Psychotherapy Maintenance (IPT-M, on
subsequent remission/recurrence). Detailed descriptions of the recruitment and inclusion/
exclusion procedures are available in previous publications (10). The participants had to: a) be
in a current episode of MDD, as documented by structured clinical interview (using the
Schedule for Affective Disorders and Schizophrenia (29) or the Structured Clinical Interview
for Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (30)) with depressive
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symptoms of at least modest severity (defined by a Hamilton Rating Scale for Depression
(HRSD) score of ≥15) (31); b) have at least one prior episode of MDD occurring no more than
2.5 years before the index episode, with a complete symptomatic remission for at least 10 weeks
between episodes; and c) be a female between the ages of 20 and 60 years. Participants were
excluded if they met the criteria for a lifetime diagnosis of schizophrenia, schizoaffective
disorder, organic affective syndrome, unspecified functional psychosis, bipolar I disorder,
cyclothymic disorder, borderline or antisocial personality disorder, or had a history of alcohol/
substance dependence in the past 2 years. We also excluded a small number of participants
who had a diagnosis of bipolar II disorder (n = 11). Individuals who had a significant medical
illness or were taking medically prescribed medications that could influence mood or sleep
were excluded from participation. Participants in the sleep studies maintained a regular sleep-
wake schedule with no rotating or night-shift work as determined by self-reported sleep-wake
diaries. Finally, participants were required to be medication-free of all psychotropic
medications for at least 2 weeks before the sleep studies.

Treatment Protocol
All participants were first treated with 12 to 24 weekly individual IPT sessions until remission
of the current depressive episode or until a determination of nonresponse was made. Data in
the current report were collected from study entry and after the acute treatment phase only,
from 1992 to 1999.

Measures
Characteristic Demographics—Participants reported their age (at study entry), marital
status, ethnicity, and highest level of education (in years).

Depression Severity—At study entry and before each therapy session, women were
administered the HRSD (31) by a trained, independent clinician. The HRSD is a clinician-
administered interview scale that assesses the presence and severity of 17 symptoms of
depression experienced in the past week using a varied response format ranging from 0 to 2 to
0 to 4 (with higher scores indicating greater depression severity), and exhibits well-documented
reliability and validity (32). Given that the HRSD includes three items which pertain to sleep
disturbance, we removed these three items from all subsequent analyses. The mean ± standard
deviation (SD) depression score on the 17-item HRSD was 18.64 ± 2.92 and the average on
the 14-item scale (i.e., sleep items removed) was 16.03 ± 2.60.

Attachment Anxiety—We used Bartholomew and Horowitz's Relationship Questionnaire
(RQ) (33), which consists of four brief vignettes, describing each of the four adult attachment
profiles: Secure, Dismissing-Avoidant, Preoccupied, and Fearful-Avoidant patterns. The RQ,
a widely used measure of adult attachment, shows adequate reliability with observer-based
ratings of behavioral and personality characteristics (34). To avoid depressive response bias
caused by severe depressive symptoms, participants completed the RQ only after they had
achieved an HRSD score of <10, or, on average, 12.8 ± 6.9 weeks post study entry. For the
present study, we initially classified attachment style based on the participant's response to
which of the four prototypes is “MOST LIKE YOU.” We combined the Preoccupied and
Fearful-Avoidant profiles and the Secure and Dismissing-Avoidant profiles, as these combined
attachment profiles represent high and low anxiety classifications, respectively (17).

Sleep Measures
PSG Sleep. Participants completed three nights of PSG sleep studies during their habitual sleep-
wake times, as determined by self-report sleep-wake diaries. For the present analyses, we
included data from night 2 only, given the well-documented adaptation effects associated with

Troxel et al. Page 4

Psychosom Med. Author manuscript; available in PMC 2009 August 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



the first night of a PSG study (35), and because some participants were missing night 3 PSG
data (n = 8) or had serial blood samples obtained throughout night 3 (n = 4; as a part of a
separate study protocol), which could interfere with the sleep results.

Sleep studies were conducted at pretreatment baseline when participants were depressed.
Participants were medication-free of all psychotropics for at least 14 days before the sleep
study. The standard sleep montage included a single channel of electroencephalogram (EEG)
(C3 or C4 referenced to A1 or A2), bilateral electrooculogram (EOG) referenced to A1− A2, and
bipolar submental electromyogram (EMG). PSG data were collected (Model 78 amplifiers,
Grass Technologies, West Warwick, RI) with filter settings of 100 Hz and 0.3 Hz for EEG and
EOG, and 90 Hz and 10 Hz for EMG, and a sensitivity of 5 μV/mm. As previously described
(36,37), sleep studies were visually scored in 60-second epochs by technicians who maintain
a high-level of scoring reliability as indicated by mean κ values of >0.60 for various sleep
stages using standard criteria (38).

The derived sleep variables included total sleep duration, sleep latency (time from beginning
of the recording period to the first of 10 consecutive minutes of stage 2 or stage 3−4 sleep
interrupted by no more than 2 minutes of stage 1 or wakefulness), sleep efficiency (time spent
asleep/total recording period × 100), percentage of time spent in slow-wave sleep (sum of sleep
stages 3 and 4/time spent asleep × 100), REM latency (time between sleep onset and the first
REM period with ≥3 consecutive minutes of REM sleep), and REM density (visually scored
estimate of the amount of eye movement activity ona0to8 scale for each minute of REM divided
by REM time). Sleep variables with skewed distributions (i.e., sleep latency, efficiency, %
stage 3−4, REM density, and REM latency) were normalized using natural logarithmic or
square root transformations.

Subjective Sleep Quality—The Pittsburgh Sleep Quality Index (PSQI) (39) was used to
assess subjective sleep. The PSQI is a widely used, well-validated, 19-item self-report scale,
spanning seven categories that assess sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medications, and daytime dysfunction.
Participants are asked to respond to questions about their sleep in the past month. A global
score was computed by summing the scores from the seven sleep categories, with a total
possible range from 0 (good sleep quality) to 21 (poor sleep quality). Because of missing
participant data, the n for analyses using subjective sleep quality (i.e., global PSQI score) is
99.

The PSQI also includes an item that asks participants if they have a “regular bed partner.”
Because of our interest in the effects of stable relationship context on sleep, participants who
responded that they regularly slept with a partner in the same bed were classified as “having a
bed partner”; all others were classified as having “no bed partner.” Ninety-seven participants
reported their bed-partner status.

Statistical Analyses
A total of 121 participants had PSG data and attachment data available; however, we excluded
11 participants with diagnoses of bipolar II and three participants whose sleep studies occurred
>2 years after the psychosocial assessments (>2 SD away from the mean length of time between
assessments).

The t tests and χ2 tests were performed to explore potential differences in attachment group,
marital status, and bed-partner status related to demographic characteristics (age, education,
ethnicity), and clinical variables (age at onset of first depressive episode, length of index
episode, number of previous depressive episodes, and baseline HRSD).
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For all of the sleep outcomes, we statistically controlled for age at study entry, HRSD scores,
and the length of time between the psychosocial assessment and the sleep study. The general
linear models included the main effects of attachment and either marital status or bed-partner
status (in separate models), and the interaction between attachment and marital (or bed-partner)
status. The dependent variables included global PSQI score, PSG-assessed total sleep time,
sleep latency, sleep efficiency, percentage of stage 3−4 sleep, REM density, and REM latency.
For any significant effects, post hoc comparisons using Tukey's Honestly Significant
Difference tests or Bonferroni adjustments for multiple comparisons were conducted.

RESULTS
Sample Characteristics

Thirty-six percent (n = 39) of participants were married, 38% (n = 41) were never married,
19.6% (n = 21) were divorced, 1.9% (n = 2) were separated, and 3.6% (n = 4) were widowed.
Because of the small numbers of separated and widowed women, these groups were combined
with the divorced group to comprise a “previously married” group. Based on the participants’
responses to the item on the PSQI regarding regular sleeping arrangements, 48% (n = 47) said
they “have a regular bed partner.”

There were no significant differences by attachment or bed-partner status on any of the
demographic or clinical variables. Table 1 depicts the demographic and clinical characteristics
for the total sample and by marital status. The never married women were significantly younger
at study entry than the married or previously married women. The never married women also
tended to have a younger age of first depression onset (p < .10); however, this relationship was
not significant, after controlling for participant age at study entry.

Attachment Style
On the item that asked participants to rate which of the attachment profiles is “most like you,”
20.6% of the women reported Secure (n = 22); 17.8% (n = 19) reported Dismissing-Avoidant;
22.4% reported Preoccupied (n = 24); and 39.3% (n = 42) reported Fearful-Avoidant. From
these categories, we combined the secure and dismissing-avoidant groups to create a “low-
attachment anxiety” group (n = 41); the preoccupied and fearful-avoidant categories comprised
the “high-attachment anxiety” group (n = 66).

Marital Status, Bed-Partner Status, and Attachment Anxiety
Ninety-two percent (n = 35) of the married women had a bed partner. An additional 13% (n =
3) and 24% (n = 9) of the previously married and never married women, respectively, also
reported having a bed partner. There were no differences in attachment anxiety according to
marital status or bed-partner status (p > .10)

Group Differences in Sleep Outcomes
For descriptive purposes, we present the unadjusted and untransformed mean and SD values
for each of the sleep outcomes according to attachment style, marital status, and bed-partner
status in Table 2.

In the full interactive models that included the main effects of marital status and attachment
anxiety as well as their interaction (Table 3), we found a significant main effect of marital
status on sleep efficiency and sleep latency (partial eta-squared = 0.08 and 0.07, respectively;
p < .05). Post hoc comparisons were nonsignificant for sleep efficiency. However, post hoc
comparisons demonstrated that the married women had significantly shorter sleep latencies as
compared with the never married women.
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There was a significant main effect of attachment anxiety on the percentage of stage 3−4 sleep
(p < .05; partial eta-squared = 0.05), and a significant attachment × marital status interaction
(p < .05; partial eta-squared for the interaction term = 0.13). As depicted in Figure 1, previously
married women with high levels of attachment anxiety displayed the lowest percentage of stage
3−4 sleep. Post hoc comparisons of the groups depicted in Figure 1 indicated that the anxiously
attached, previously married group displayed a significantly lower percentage of stage 3−4
sleep as compared with the nonanxious, married, nonanxious, previously married, and anxious,
never married groups.

In the models including attachment anxiety, bed-partner status, and their interaction (Table 4),
having a bed partner was associated with better sleep efficiency (p < .01; partial eta-squared
= 0.07). In addition, there was a significant main effect of attachment on sleep latency (p < .
05; partial eta-squared = 0.04), such that the nonanxious women had shorter sleep latencies.
There were no significant interactions between attachment anxiety and bed-partner status on
any of the sleep outcomes.

Given that there were differences among the groups on select clinical and demographic factors
(Table 1), we conducted more conservative follow-up analyses for all significant outcomes,
controlling for all clinical variables (age at first onset, number of previous depressive episodes,
and baseline HRSD symptoms) and demographic variables (age at study entry, ethnicity, and
education). The results were virtually unchanged in these analyses and all significant effects
persisted.

DISCUSSION
Emerging evidence suggests that the quality of close personal relationships has important
implications for health, well being, and longevity (1). Investigations of the pathways linking
relationship quality with health have largely overlooked sleep—an important health behavior
that is linked with both morbidity and mortality (5,6) and that is typically “shared” between
spouses or cohabiting partners (28). The present study provided a preliminary examination of
the association between sleep and one important aspect of relationship functioning, attachment
style, within specific relationship contexts, within a well-characterized sample of recurrently
depressed women.

The pattern of results showed that, relative to recurrently depressed women with low levels of
attachment anxiety, depressed women with high levels of attachment anxiety had a lower
percentage of stage 3−4 sleep, particularly if the women were previously married. We also
found a significant association between marital status and sleep efficiency, although post hoc
comparisons were nonsignificant. Married women had significantly shorter sleep latencies as
compared with never married women. In addition, we found that having a regular bed partner
was associated with higher sleep efficiency. When including bed-partner status in the model,
there was also a significant effect of attachment style on sleep latency. Contrary to predictions,
however, the anxiously attached women had shorter rather than longer sleep latencies.
Considering that the anxiously attached women also had lesser stage 3−4 sleep, it is possible
that their shorter sleep latencies reflect increased need for sleep (i.e., greater homeostatic sleep
drive).

Consistent with recent evidence in the marital quality and cardiovascular health literature
(40), our findings highlight the importance of evaluating the qualitative aspects of relationship
functioning simultaneously with relationship status or structure. Specifically, by evaluating
attachment style within the context of marital status, we showed that anxiously attached women
who had experienced a relationship rupture may be particularly vulnerable to reductions in
stage 3−4 sleep. Similarly, Cartwright and colleagues (41) reported that individuals who were
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undergoing a divorce had reduced percentages of stage 3−4 sleep as compared with those for
whom the divorce was final. Given that stage 3−4 sleep has shown suggestive links with
restorative cognitive and metabolic processes (42), these findings suggest that recurrently
depressed women characterized by anxiety in relationships and who have experienced the
stresses of a relationship rupture may be at particularly heightened risk for physical health
problems, including cardiovascular disease and metabolic disorders.

Our findings are also unique in precisely defining the context of the relationship. Marital status
was associated with both sleep latency and sleep efficiency. In addition, having a bed partner
was associated with better sleep efficiency. To date, sleep research has largely considered sleep
as an individual phenomenon, with little consideration of the dyadic nature of sleep for most
adults (43,44). Inferences that are made regarding adaptation effects or homeostatic
mechanisms of sleep based on laboratory sleep studies (in which the individual generally sleeps
alone) may be biased because of the failure to take into account the dyadic nature of the
individual's usual sleep environment.

In contrast to the two previous studies (18,19) on attachment style and subjective sleep quality
in nonclinical samples, we found no association between attachment style, marital status, or
bed-partner status and subjective sleep. Our failure to replicate the previous results is likely
because of the greater prevalence and severity of sleep disturbance and sleep complaints in a
clinically depressed population, as compared with a general population of married adults or
college students. For example, Carmichael and Reis used a cut-point of a score of 5 on the
PSQI to identify disturbed sleepers. In our sample, however, 83% of the women had PSQI
scores of >5 (18). Thus, there may have been a ceiling effect with respect to self-reported levels
of subjective sleep disturbance, reducing our ability to detect differences in sleep complaints
among the different relationship groups.

The significant effects we reported were relatively small (partial eta-squared = 0.04−0.13) but
comparable to the effect sizes we obtained for age, a well-documented risk factor sleep
disturbance. Similarly, depressive symptoms were unrelated to the PSG outcomes in the present
study, despite the well-documented association between depressive symptoms and sleep
disturbance in the extant literature.

The present analyses represented secondary analyses of an existing dataset. As such, the
findings must be considered in the context of several limitations. Specifically, the nature of the
study sample and associated constraints on variability imposed by the inclusion and exclusion
criteria for the parent study may limit the generalizability of study results to recurrently
depressed women. The small cell sizes, particularly for the interaction terms, may have limited
our power to detect significant effects. In addition, current PSG sleep research conventions
now use 20- or 30-second scoring epochs, rather than the 60-second scoring epochs used in
the current study. Although shorter scoring epochs may provide greater precision in sleep
staging, particularly in sleep-disordered populations (45), our sleep laboratory has
demonstrated that sleep variables obtained from 60- versus 20-second epochs are highly
correlated (with r ranging from .95 to .99 in a sample of approximately 360 sleep records).

Other assessment limitations are worthy of note. First, bed partner status was obtained from a
single item drawn from the PSQI. Women may have differentially interpreted what it means
to have a “regular bed partner,” which may have added heterogeneity to this variable. In
addition, by focusing analyses on the anxious attachment dimension, we essentially ignored
potential heterogeneity related to the avoidant attachment patterns. However, exploratory
analyses (data not shown) comparing the four attachment categories showed a similar pattern
of results, despite being limited by small cell sizes. Even with the use of the anxious attachment
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dimension, power may have been limited to detect significant associations, particularly for the
interactions.

The reported associations may not hold within male study samples or the magnitude of the
association may differ for men and women. The two previous studies on attachment style and
sleep quality, although likely underpowered, did not find a moderating effect of gender (18,
19). Nevertheless, an existing body of evidence suggests that, as compared with males, females
display greater levels of relational interdependence as well as greater emotional sensitivity
(46) and physiological reactivity (1) to marital problems or negative marital interactions. Thus,
women's sleep may similarly show greater sensitivity to relational factors. Moreover, drawing
on evolutionary theories of sleep (20), the association between relationship quality and sleep
may be stronger in women than in men, given women's traditional reliance on the larger, more
physically aggressive male bed partner to ward off potential animal or human predators from
the evolutionary past. However, this question awaits future research with larger study samples
of men and women.

Finally, we hypothesized that attachment style would be associated with sleep outcomes, but
the cross-sectional nature of the study precludes inferences regarding causality. Given that
sleep deprivation is known to impair cognitive and social functioning (47), it is also plausible
that poor sleep had cumulative effects on relationship functioning leading to different patterns
of attachment. It is also possible that some other third variable or set of variables could account
for the reported associations.

These limitations notwithstanding, the current study has several strengths. Our study is the first
to investigate the association between attachment style and PSG outcomes in a clinically
depressed population. In addition, we highlighted the utility of simultaneously evaluating the
influence of attachment style and two measures of relationship structure. Finally, the current
study cohort of recurrently depressed women represents a high-risk population that is
vulnerable to interpersonal difficulties as well as sleep and other physical health problems. Our
findings suggest that understanding patients’ relationship histories as well their current
relationship dynamics has important implications for sleep. These findings show preliminary
support for a theoretical model that suggests that high levels of anxiety in relationships may
lead to sleep disturbance, but replication of these findings is clearly needed in both clinical and
nonclinical samples, as our findings may not generalize beyond mid-life women with well-
established histories of recurrent depression. Understanding the links between relationship
quality and sleep may elucidate a key pathway through which relationships ultimately influence
health and well-being.
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Figure 1.
Interaction between attachment style and marital status on % stage 3−4 sleep (n = 107). Results
are from General Linear Model with baseline age, depressive symptoms, length of time
between psychosocial assessment and PSG, main effects of attachment style and marital status,
and the interaction of attachment style and marital status. To facilitate interpretation, values in
the figure are based on nontransformed data. Differing superscripts indicate significant post
hoc comparisons.
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TABLE 3
Analysis of Variance of Subjective and PSG Sleep Outcomes With Attachment
Style,a Marital Status, and the Marital Status by Attachment Style Interaction

Sleep Outcome F Statistic df

PSQI

    Attachment style (A) .13 1, 89

    Marital status (MS) .10 2, 89

    A × MS .84 2, 89

Total sleep duration (min)

    Attachment style (A) .01 1, 107

    Marital status (MS) .81 2, 107

    A × MS .25 2, 107

Sleep efficiencyb

    Attachment style (A) .64 1, 107

    Marital status (MS) 4.08* 2, 107

    A × MS .50 2, 107

Sleep latencyb

    Attachment style (A) 2.74 1, 107

    Marital status (MS) 3.39* 2, 107

    A × MS 1.29 2, 107

% Stage 3 to 4 activityc

    Attachment style (A) 4.83* 1, 107

    Marital status (MS) 1.61 2, 107

    A × MS 7.10** 2, 107

    REM densityc

    Attachment style (A) .97 1, 107

    Marital status (MS) .50 2, 107

    A × MS .91 2, 107

REM latencyc

    Attachment style (A) .33 1, 107

    Marital status (MS) .73 2, 107

    A × MS 1.06 2, 107

PSQI = Pittsburgh Sleep Quality Index; REM = rapid eye movement.

a
Preoccupied or fearful-avoidant versus secure or dismissing-avoidant. All analyses statistically adjusted for age, baseline depressive symptoms, and

length of time between psychosocial assessment and PSG. Analyses and significance levels are based on b log-transformed or c square-root transformed
data, respectively.

*
p < .05

**
p < .01.
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TABLE 4
Analysis of Variance of Subjective and PSG Sleep Outcomes with Attachment
Style,a Bed Partner, and the Bed Partner by Attachment Style Interaction

Sleep Outcome F Statistic df

PSQI

    Attachment style (A) .37 1, 89

    Bed partner (BP) .08 1, 89

    A × BP .09 1, 89

Total sleep duration (min)

    Attachment style (A) .06 1, 99

    Bed partner (BP) .61 1, 99

    A × BP .15 1, 99

Sleep efficiencyb

    Attachment style (A) .74 1, 99

    Bed partner (BP) 9.39** 1, 99

    A × BP .12 1, 99

Sleep latencyb

    Attachment style (A) 4.22* 1, 99

    Bed partner (BP) 1.65 1, 99

    A × BP .12 1, 99

% Stage 3 to 4 activityc

    Attachment style (A) .30 1, 99

    Bed partner (BP) .17 1, 99

    A × BP .20 1, 99

REM densityc

    Attachment style (A) .63 1, 99

    Bed partner (BP) 1.59 1, 99

    A × BP .06 1, 99

REM latencyc

    Attachment style (A) .51 1, 99

    Bed partner (BP) .00 1, 99

    A × BP 1.40 1, 99

PSG = polysomnography.

a
Preoccupied or fearful-avoidant versus secure or dismissing-avoidant. All analyses statistically adjusted for age, baseline depressive symptoms, and

length of time between psychosocial assessment and PSG. Analyses and significance levels are based on b log-transformed or c square-root transformed
data, respectively.

*
p < .05

**
p < .01.
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