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Abstract
OBJECTIVES—To examine the presence of an underlying social rhythm sensitivity in
individuals with bipolar spectrum disorders.

METHODS—The present study examined the impact of life events on sleep loss and social
rhythm disruption in 184 individuals with bipolar spectrum disorders (BSD) compared to 197
demographically similar normal controls (NC) drawn from the Longitudinal Investigation of
Bipolar Spectrum Disorders (LIBS) project. Life events data were obtained at three time points,
each spaced four months apart, and included information on the intensity of the event (high or
low), valence (negative or positive), and levels of sleep loss and social rhythm disruption brought
about the event. We hypothesized that BSD participants would exhibit higher levels of social
rhythm disruption and sleep loss than normal controls as a consequence of the same life events.

RESULTS—BSD participants experienced significantly more social rhythm disruption and sleep
loss following all classes of life events.

LIMITATIONS—The cross-sectional design of this study limits the strength of the conclusions
that can be drawn, primarily cause and effect relationships between social rhythms and symptoms.

CONCLUSIONS—Findings support the presence of an underlying social rhythm sensitivity in
individuals with bipolar spectrum disorders. An additive effect of sleep loss and social rhythm
disruption may contribute to subsequent mood symptomatology. Results from this study may
inform early psychosocial interventions for at-risk individuals.
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INTRODUCTION
There is mounting evidence to support the conceptualization of bipolar disorder as existing
along a spectrum of severity from “softer” clinical diagnoses of cyclothymia to the most
severe manifestation of bipolar I disorder (Akiskal et al., 2000; Angst et al., 2003, Axelson
et al., 2006). Despite the fact that approximately 6.7% of Americans suffer from bipolar
spectrum disorders (i.e. bipolar II disorder and cyclothymia) (Judd & Akiskal, 2003), these
disorders remain relatively understudied compared to other mental health disorders (Hyman
et al., 2000). This lack of attention stands in particular contrast to the relative focus placed
on bipolar I disorder (Hyman et al., 2000). Bipolar spectrum disorders (BSD) warrant
additional investigation because individuals with these spectrum conditions, particularly
youth and adolescents, are at increased risk to develop bipolar I disorder (Alloy et al., in
press; Birmaher et al., 2006; Birmaher et al., 2009; Cassano, et al., 1999; Shen et al., 2008).

One of the prominent theories of the etiology of mood symptoms in BSD is the Social
Zeitgeber Theory (Ehlers et al., 1988), which suggests that life events disturb social
zeitgebers (“time givers”) by impacting daily social rhythms, which in turn disrupt
biological rhythms, resulting in affective symptoms. Social rhythms, such as bedtimes,
mealtimes, and the beginning and ending of work, are theorized to entrain endogenous
circadian rhythms, the disruption of which is thought to lead to depressive or manic
episodes.

There is substantial research that supports the influence of endogenous circadian cycling
disruption in depression and bipolar disorder (Gruber et al., 2011; Kennedy et al., 1996;
Leibenluft et al., 1996; Mendlewicz, et al., 1982; Shi et al., 2008). Using a mix of actigraphy
and cross-sectional mood assessment, Jones, Hare and Evershed (2005) found that circadian
rhythm and sleep loss patterns of BPS individuals were less stable and more variable than
those of control participants. These differences persisted while participants were euthymic.
Additionally, studies of sleep disruption and deprivation have also shown associations
between circadian disruptions and affective episodes (Colombo et al., 1999; Gruber et al.,
2011; Proudfoot et al., 2010).

Considerable research has been conducted on the role of life events in the etiology and
course of affective episodes in both unipolar depression and bipolar disorder (Alloy et al.,
2005; Alloy et al., 2006; Johnson, 2005). Despite methodological concerns inherent in the
study of life events and psychopathology (see Alloy et al., 2006 and Johnson, 2005 for a
thorough review of these issues), the bulk of the research has revealed a consistent and
robust influence of negative and severe life events on bipolar disorder (Ellicot et al., 1990;
Hunt et al., 1992; Johnson et al., 2008; Johnson and Kizer, 2002). Investigations of the
influence of positive, goal- and achievement-relevant life events in bipolar disorder are
considerably less common. Evidence suggests that goal- and achievement-related events are
likely to precede hypomanic or manic episodes in individuals with bipolar spectrum
disorders (Alloy et al., 2009; Johnson, 2005; Johnson et al., 2000; Nusslock et al., 2007;
Urošević et al., 2008).

The impact of social rhythm disrupting (SRD) events also has been studied. Employing a
prospective, longitudinal design examining the social zeitgeber theory, Sylvia and
colleagues (2009) found no predictive relationship between life events and social rhythm
regularity, although, consistent with the social zeitgeber theory, SRD life events did
prospectively predict bipolar symptoms and episodes. Malkoff-Schwartz and colleagues
(1998) observed an association between the onset of bipolar episodes, specifically manic
episodes, and acute event-related social rhythm disruption in the eight weeks preceding
episodes relative to a control period. A replication supported this previous finding and
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revealed that, compared to participants with unipolar depression and participants cycling
between episodes, participants in manic episodes had more SRD events in the 8 and 20-
week periods prior to onset (Malkoff-Schwartz, et al., 2000).

There is a growing literature to suggest that baseline social rhythm regularity is disrupted in
mood disorders (see Grandin et al. (2006) for an extensive review). In one study, depressed
participants’ scores on the Social Rhythm Metric, a self-report instrument used to assess
daily social rhythm regularity, were significantly lower than those of controls, and
negatively correlated with Hamilton Rating Scale for Depression scores, indicating that
depressed participants exhibit significantly less social rhythm regularity and that social
rhythm irregularity is associated with depressive symptoms (Szuba et al., 1992). Shen,
Alloy, Abramson, and Sylvia provided further evidence of social rhythm irregularities in
bipolar spectrum disorder (2008). In a sample of 414 undergraduates, those diagnosed with
either cyclothymia or bipolar II disorder reported significantly fewer regular activities than
normal controls. Additionally, approximately half of the bipolar spectrum sample
experienced a worsening of symptoms over the course of the study. A survival analysis
indicated that both diagnosis and less social rhythm regularity were predictive of shorter
time to onset of major depressive and manic or hypomanic episodes.

Further evidence of social rhythm disruption in bipolar disorder lies in the efficacy of social
rhythm stabilization on mood symptoms. Interpersonal and Social Rhythm Therapy
(IPSRT), a psychotherapy that combines elements of Interpersonal Psychotherapy with a
sleep and social rhythm stabilizing regimen, has been shown to increase time to relapse in
individuals with bipolar I disorder (Frank et al., 2005). Additionally, following a
randomized controlled trial of acute and maintenance IPSRT or intensive clinical
management, those participants randomized to IPSRT had higher regularity of social
rhythms, and this regularity was significantly associated with reduced likelihood of relapse
during maintenance treatment (Frank et al., 2005). IPSRT is also showing promise as a
treatment for individuals with bipolar II disorder. Following 12 weeks of acute and 8 weeks
of follow-up treatment with IPSRT (and adjunctive lamotrogine as needed), 41% of a
sample of 17 individuals with unmedicated bipolar II depression saw at least a 50% decrease
in depression symptoms (Swartz et al., 2009). By week 20, 53% achieved at least a 50%
decrease in depression symptoms, while 29% achieved full remission (Swartz et al., 2009).

Thus, prior research indicates that social and circadian rhythms are disrupted in individuals
with BPS. There is also evidence pointing to life events as the initiators of these disruptions.
However, little is known about whether life events impact all individuals in the same way
regardless of diagnosis, or whether some pathogenic process in bipolar disorder renders the
individual more susceptible to circadian and social rhythm disruptions in response to life
events.

The present study aimed to take the first step in examining this potential difference by
testing whether increased social rhythm sensitivity exists in individuals with bipolar
spectrum disorders. We thus hypothesized that BSD participants would differ significantly
from normal controls on their degree of sleep loss and social rhythm disruption as a
consequence of the same type of life event. We theorized that whereas minor life events may
not provide sufficient SRD or sleep loss to trigger an affective episode, individuals with
BSD would still experience these events as more disruptive compared to normal controls.
Additionally, we hypothesized that significant differences would be apparent for positive, as
well as negative, life events.
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METHODS
Participants and Screening

Participants for this study were recruited for participation in the two-site Longitudinal
Investigation of Bipolar Spectrum (LIBS) Project, a longitudinal investigation of predictors
of the course of bipolar spectrum disorders, conducted at the University of Wisconsin (UW)
in Madison, WI and at Temple University (TU) in Philadelphia, PA (Alloy et al., 2008). All
procedures were approved by the Temple University and University of Wisconsin
Institutional Review Boards and all participants provided informed consent. Males and
females ranging in age from 18 to 24 years were invited to participate in a two-phase
screening procedure.

In the first phase, approximately 20,500 students at TU and UW completed the revised
General Behavior Inventory (GBI; Depue et al., 1989). Those students who met or exceeded
initial GBI screening criteria of 11 on the Depression scale and 13 on the Hypomanic/
Biphasic scale were invited to participate in the second screening phase as potential BSD
participants, whereas those who scored below those cutoffs were considered potential
normal controls. The second phase consisted of a diagnostic interview utilizing an expanded
version of the Schedule for Affective Disorders and Schizophrenia – Lifetime (SADS-L;
Endicott and Spitzer, 1978) interview. Those participants who met the GBI cutoffs and met
either DSM-IV (APA, 1994) or Research Diagnostic Criteria (RDC; Spitzer, Endicott and
Robins, 1978) for cyclothymia or bipolar II disorder formed the BPS group and were invited
to participate in the full longitudinal study. Participants who scored below the GBI cutoffs
and who did not meet diagnostic criteria for any lifetime disorder (with the exception that
they could have a specific phobia) formed the normal control group. Participants in the
normal control group were matched to the BSD group on age, sex, and ethnicity. Further
details about participant selection and representativeness in the LIBS Project may be found
in Alloy et al. (2008).

Complete life event data for the first year of follow-up were available for 408 participants.
Of those, 27 individuals did not have complete data for the Social Rhythm Metric-Trait
measure (SRM-T; Monk et al., 1990). Independent samples t-tests revealed no significant
differences in sex, diagnostic status, ethnicity, or site between those participants with and
without SRM-trait data and thus, the participants missing these data were excluded from
analysis. The final sample for the present study consisted of 381 participants (225 female,
156 male), 184 in the BSD group, and 197 in the normal control group. Participants ranged
in age from 18 to 24 (M=20.15, +/− 1.74 years). The bipolar group was predominantly
comprised of participants with bipolar II disorder (134 bipolar II, 50 cyclothymia).
Demographic characteristics of this sample are in Table 1.

Procedure
Participants were assessed at baseline (Time 1) and at four-month intervals (regular
prospective assessments [RPA]) for a total of up to seven years of follow-up. The present
study includes data from the first year of follow-up (RPAs 1 through 3). At each RPA,
participants were administered a SADS-Change diagnostic interview (SADS-C; Spitzer and
Endicott, 1978) to obtain information on affective symptoms and episodes for the previous
four months. Participants completed a Life Events Scale (LES; see measures), in which they
indicated whether or not they experienced each of 194 specified life events, as well as the
number of times each event occurred over the previous 4-month period. A Life Events
Interview (LEI; see measures) was also administered at each RPA to obtain more detailed
information on whether the life events each participant reported on the LES met the event
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definition criteria, the events’ dates of occurrence, as well as information on levels of sleep
loss and social rhythm disruption associated with each event.

Measures
General Behavior Inventory (Phase I)—The General Behavior Inventory (Depue et al.,
1989) is a self-report questionnaire utilized in Phase I to screen for potential participants on
the bipolar spectrum and normal controls. Revised in 1989, the GBI has been validated in a
number of populations including undergraduates, outpatients, and relatives of individuals
with bipolar I disorder (Depue et al., 1989). The GBI is a psychometrically sound measure,
with internal consistency α’s of 0.90 to 0.96, test - retest reliability r’s of 0.71 – 0.74,
satisfactory sensitivity (0.78) and superior specificity (0.99) for bipolar spectrum disorders
(Depue et al., 1990; Depue et al., 1981). Discriminant validity is also strong. More
specifically, research has shown that the GBI distinguishes individuals with affective
disorders from those with no diagnosis (Mallon et al., 1986).

The revised GBI consists of 73 items measuring depressive (D scale) and hypomanic/
biphasic (HB scale) symptoms. Responses to items are made on a 4-point Likert scale
ranging from 1 (not at all) to 4 (very often or almost constantly). Following Depue et al.’s
(1989) guidelines, an item was scored as positive if the respondent answered with either a 3
(often) or 4 (very often or almost constantly). Two subscores were obtained by summing
separately the scores of depressive and hypomanic/biphasic items. Utilizing the case-scoring
method outlined in Depue et al. (1989), cutoff scores of D ≥ 11 and HB ≥ 13 were used to
identify potential BPS participants and D < 11 and HB <13 to indicate normal control
participants.

Schedule for Affective Disorders and Schizophrenia – Lifetime (Phase II)—The
Schedule for Affective Disorders and Schizophrenia – Lifetime (SADS-L; Endicott and
Spitzer, 1978) is a diagnostic interview used in Phase II of the screening process to confirm
diagnoses of bipolar II or cyclothymia. This expanded version of the SADS assesses the
occurrence, duration, and severity of symptoms related to mood, anxiety, eating, substance
use, and psychotic disorders over the course of an individual’s lifetime. Specific alterations
were made to the SADS to obtain project-specific information and included 1) additional
probes to allow for DSM as well as RDC diagnoses; 2) additional probes regarding mood
episodes to better capture individual symptom differences, duration, and frequency of
episodes; and 3) additional sections on eating disorders, ADHD, acute stress disorder,
medical history, family history, and organic rule-out conditions.

Interviewers for this project were extensively trained in the administration of the SADS-L
and were blind to GBI status. Interviews were audiotaped for inter-rater reliability and to
obtain consensus diagnoses. Inter-rater reliability within the project was high, with kappas
for major depressive disorder diagnoses (based on 80 jointly rated interviews) exceeding .95
and kappas for bipolar spectrum diagnoses (based on 105 jointly rated interviews)
exceeding .96 (Alloy et al., 2008).

Schedule for Affective Disorders – Change (Regular Prospective
Assessments)—The Schedule for Affective Disorders – Change (SADS-C; Spitzer and
Endicott, 1978) was administered at each Regular Prospective Assessment (RPA) to assess
for occurrence, duration, and frequency of affective symptoms throughout the preceding 4-
month study period. Like the expanded version of the SADS-L, the SADS-C used in this
study was expanded to allow for assignment of DSM-IV as well as RDC diagnoses (see
Alloy et al., 2008; Francis-Raniere, Alloy and Abramson, 2006) and allowed for detailed
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reporting of days spent in affective episodes. Interviewers at each RPA were also blind to
GBI scores, as well as Phase II SADS-L diagnoses, and life events data.

The SADS-C exhibited strong psychometrics. Inter-rater reliability, based on 60 jointly-
rated LIBS Project interviews, was high (kappas > .80; Francis-Raniere, Alloy and
Abramson, 2006) and a validity study indicated that symptom dating on the SADS-C was at
least 70% accurate (Francis-Raniere, Alloy and Abramson, 2006). Items were included in
the symptom count if the interviewer rated the participant’s endorsement of them with a
minimum severity of 3, indicating clinical significance. Days spent in affective episodes
were calculated using the detailed symptom and date information obtained from the SADS-
C.

Social Rhythm Metric – Trait Version (Time 1)—The Social Rhythm Metric is a self-
report instrument used to capture the frequency with which activities are performed, as well
as levels of regularity and social contact associated with these activities (Monk et al., 1990).
The version utilized in this study asks the participant to indicate the timing of 15 specific
events as well as two write-in events. The daily tracking version of the SRM demonstrated
moderate consistency (r = .44) and validity in a sample of 50 healthy control participants
(Monk et al., 1990, Monk et al., 1991, Monk et al., 1994).

The present study utilized a modified version of the SRM (SRM-T) to assess the frequency
with which participants performed activities at approximately the same time (i.e., within +/−
45 minutes) over the previous 30 days before baseline assessment. An activity was defined
as regular if it occurred within 45 minutes of the same time at least three days per week for
the past 30 days. Higher scores on the SRM-T indicate higher regularity of daily activities.
Frequency of activities was also assessed and given a frequency score that was equal to the
number of times per week (ranging from 3 to 7) that each regular activity occurred. The
modified SRM-T was consistent over 8 months in a subsample of 101 bipolar spectrum and
100 normal control participants in the LIBS Project (r = .62) (Shen et al., 2008). In addition,
the Time 1 SRM-T exhibited construct validity by predicting state SRM scores four months
later (r = .58) (Shen et al., 2008).

Life Events Scale and Life Events Interview (Regular Prospective
Assessments)—Life events were assessed via a combination of self-report and interview
measures. The Life Events Scale (LES; (Alloy and Clements, 1992; Francis-Raniere, Alloy
and Abramson, 2006) is a self-report measure administered at each RPA. Expanded from an
earlier 134-item version, the 193-item scale assesses positive and negative life events that
may have occurred during the previous 4-month assessment period. Items were carefully
selected to reduce ambiguity and were removed if considered too directly reflective of
affective symptomatology. The LES demonstrates good reliability and validity (Francis-
Raniere, Alloy and Abramson, 2006, Safford et al., 2008). Each item on the LES received a
consensus-based, a priori objective impact rating and valence categorization as determined
by the principal investigators and senior research staff of the LIBS project. Events were
rated on a 5-point scale ranging from 0 (no/slight impact) to 4 (extreme impact), and
categorized as negative or positive. Additionally, if events were considered to have a
substantial disrupting effect on social rhythms, they were categorized as social rhythm
disrupting (SRD) events.

Following the completion of the LES, participants completed a Life Events Interview that
elicited detailed information about the events endorsed on the LES and dated their
occurrence. LEI interviewers were blind to GBI and SADS-L diagnostic status, as well as
diagnostic information obtained during the SADS-C. The LEI utilized manualized, event-
specific criteria probes to maintain consistency across interviews. Any event not meeting
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pre-determined definitional criteria was disqualified. In addition to objective impact ratings,
the LEI assessed levels of sleep loss and social rhythm disruption (SRD) associated with
each life event. Sleep loss ratings reflect the total number of hours of sleep lost due to the
event. Ratings for sleep loss ranged from 1 (little to no sleep loss/losing < 1 hour of sleep) to
5 (extreme sleep loss/losing ≥ 7 hours of sleep). SRD ratings reflect the degree of disruption
in the sleep/wake cycle (i.e., a change in the time at which the participant went to bed or
woke up that was irrespective of the total amount of actual sleep the participant had
following the event). Ratings for SRD ranged from 1 (little to no effect) to 4 (marked
effect). Ratings for sleep loss and SRD were designed to reflect the acute impact of life
events on each construct.

The combination of the LES and LEI interview results in greater accuracy of reporting of
life events. Alloy and Abramson (1999) reported that, when compared to a list of life events
prospectively generated by each participant throughout a month-long period, participants
correctly recalled 100% of major life events utilizing the combined LES and LEI approach.
Average inter-rater reliability for the dating of life events was .89, based on 40 LEIs
reviewed in the same study (Alloy and Abramson, 1999).

In the present study, we examined four distinct categories of events: major impact negative
events, minor impact negative events, major impact positive events, and minor impact
positive events. Events were categorized a priori based on normative data obtained from a
sample of TU and UW undergraduates who were demographically comparable to the study
sample. The characteristics of the life events included in the LES were designed to reflect
the normative characteristics of life events.

Statistical Analyses
Study hypotheses were tested using ranked Analyses of Covariance (ANCOVA).
Considering the sleep loss and hypersomnia often associated with depressive and
hypomanic/manic episodes, days spent in either of these episodes were included as
covariates. Additionally, as we were interested in the acute impact of life events on SRD, we
controlled for baseline Social Rhythm Metric trait scores to better isolate life-event specific
SRD from trait social rhythm disruption. Initial descriptive analyses revealed significant
positive skewness on all dependent variables, as well as all covariates. Extreme univariate
outliers were also present in all covariates. To address these violations of univariate
normality, a rank-based, nonparametric ANCOVA was chosen to analyze the data. Non-
parametric analyses of covariance have been shown to be robust to violations of normality
and homoscedasticity; however, they are a somewhat liberal test of study hypotheses when
sample sizes are small (Conover and Iman, 1982; Knoke, 1991; Olejnik and Algina, 1984).
A power analysis was conducted and a minimum sample size of 210 participants was
deemed necessary for adequate power. Considering the large sample size of the present
study (n = 381), nonparametric methods were considered appropriate in this case.
Participants were ranked using ties for identical SRD and SL scores.

RESULTS
Preliminary Analyses

Basic demographic characteristics of the sample are in Table 1. BSD participants did not
differ significantly from normal controls on age, t(403.33) = −.715, gender, χ2 (1) = .55, p
= .46, or ethnicity, χ2 (1) = 2.81, p = .73. Compared with normal controls, BSD participants
had a significantly greater number of days spent in a depressive episode over the first year of
follow up, t(214.39) = 5.14, p <.001, days spent in a hypomanic/manic episode over the first
year of follow up, t(201.15) = 7.18, p <.001, and lower social rhythm regularity, t(374.13) =
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−3.14, p = .002. Bipolar spectrum participants also endorsed more total qualifying life
events than normal controls, t(384.23) = 4.474, p <.001. When broken down into individual
classes of events, all significant differences remained (p <.009 for all analyses), indicating
that BSD participants experienced more of each type of event than the control group. There
were significantly more females than males within the BSD group, t(201) = 11.36, p <.001.
This is consistent with other research that included similarly higher percentages of females
to males within their bipolar II samples (see Cassano et al. 1992 and Depue et al. 1989 for
examples). Days spent in affective episodes, trait social rhythm regularity, and total number
of qualifying life events were ranked and entered as covariates in the main analyses.

Social Rhythm Disruption
To test for group differences in social rhythm disruption, we utilized ANCOVA on ranked
variables of SRD associated with major positive, minor positive, major negative, and minor
negative life events. After controlling for both days in depressive and hypomanic/manic
episodes, SRM-trait scores, and total number of qualifying events, BPS participants were
rated as experiencing significantly more SRD than normal controls as a consequence of both
major positive life events, F(1) = 19.76, p =.043, and major negative life events, F(1) =
20.31, p <.001. BSD participants were also significantly more disrupted following both
minor negative life events, F(1) = 37.73, p <.001, and minor positive life events, F(1) = 9.58,
p=.002.

Sleep Loss
To test for group differences in sleep loss, we utilized ANCOVA on ranked variables of
sleep loss associated with major positive, minor positive, major negative, and minor
negative life events. After controlling for both days in depressive and hypomanic/manic
episodes, SRM-trait scores, and total number of qualifying events, BSD participants were
rated as experiencing significantly more sleep loss than normal controls as a consequence of
both major negative life events, F(1) = 32.39, p <.001, and minor negative life events, F(1) =
37.46, p <.001. BSD participants also experienced significantly more sleep loss as a
consequence of major positive life events, F(1) = 6.05, p =.014 and minor positive life
events, F(1) = 16.92, p =<.001.

Post-hoc analyses were conducted to examine whether SRM-T regularity scores moderated
the association between group and SRD and sleep loss ratings for different types of life
events. No significant group by SRM-T score interactions were present for any category of
life event (p > .37 for all analyses). Full ANCOVA results can be found in Tables 2 and 3.
Table 4 displays the means and standard deviations of SRD and sleep loss ratings for bipolar
and normal control participants.

DISCUSSION
The aim of this study was to determine whether individuals with bipolar spectrum disorders
were more sensitive to sleep and social rhythm disrupting effects of life events than normal
controls as a means of identifying the presence of a social rhythm sensitivity. Consistent
with our hypotheses, we found that, when experiencing life events of the same magnitude
and valence, BSD participants were rated as having significantly greater levels of social
rhythm disruption and sleep loss compared to normal controls as a consequence of major
positive, major negative, minor positive and minor negative life events. The fact that BSD
participants experienced more social rhythm disruption and sleep loss following all life
events than controls, despite controlling for group differences in trait levels of social rhythm
regularity, suggests that bipolar individuals’ sensitivity to disruption by events is not
attributable to their lower social rhythm regularity in general.
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Although the literature on the role of positive life events in bipolar disorder is sparse, what
exists on this topic points toward positive life events preceding hypomanic or manic
episodes. Our findings suggest that individuals with bipolar spectrum disorders experience
significantly more sleep loss and social rhythm disruption following both minor and major
positive events. It is possible that sleep loss and social rhythm disruption combined with the
elevated mood and affect associated with a positive event may interact to incite a manic or
hypomanic episode. Although a causal relationship between positive event-related sleep loss
and social rhythm disruption and affective episodes was not demonstrated in this study, it is
a theoretical path worth pursuing in future studies.

Research on the impact of minor life events on mood episodes and symptoms is also sparse.
A key component of the social zeitgeber theory lies in the capacity of a life event to disrupt
social rhythms. As a result, most studies in the literature have focused on “stressful” life
events, or major life events thought to extol a large enough disruption of social rhythms to
observe resultant affective symptomatology. The results of this study suggest that even
minor, low-impact life events are significantly more social rhythm disrupting and sleep-loss
inducing in individuals with bipolar spectrum disorders compared to normal controls. To our
knowledge, this is the first study to examine the effects of these more minor, yet higher
prevalence, events on social rhythms and sleep loss. However, the distinction between
statistical significance and clinical significance of this finding ought to be examined in
future studies. We are seeing that minor events disrupt social rhythms in BSD participants to
a greater extent than controls, but we have not examined whether this increase in SRD is
associated with clinically observable changes in symptoms. A longitudinal examination of a
potential additive effect of SRD from minor events is warranted as positive findings could
inform treatment strategies for individuals with “softer” bipolar diagnoses.

Our analyses included events that were categorized by valence and magnitude, but did not
include a separate category for events deemed “social rhythm disrupting” events. Malkoff-
Schwartz et al. hypothesized that social rhythm disruption may be specific to onset of manic
episodes in light of their finding of comparatively more social rhythm disrupting events
preceding mania onset in the 8 and 20 week pre-onset periods compared to cycling and
unipolar depression participants (Malkoff-Schwartz et al., 1998). Our results, however,
suggest that individuals with BSD may have a general social rhythm sensitivity that renders
them more susceptible to disruption following nearly all types of life events. Although
analyses of the association between life events and episode onset were not conducted in this
study, our findings suggest that it may not be the specific type of event that is important, but
perhaps the overall level of disruption incurred. No analyses of the number of all events
reported prior to episodes were reported in the Malkoff-Schwartz et al. report, although we
found in our analysis that significantly more life events were reported by bipolar spectrum
participants than controls. If nearly all types of events are experienced as significantly more
social rhythm disrupting in individuals with bipolar disorder, there may be an additive effect
of social rhythm disruption that occurs, and it is possible that the number of events rather
than a particular class of event may produce enough disruption to trigger an affective
episode. This has important implications for how individuals with BSDs are treated,
especially those with cyclothymia or bipolar NOS. These findings, while preliminary, would
suggest that individuals with more mild bipolar presentations would still benefit from social
rhythm stabilization as well as psychoeducation about their responses to seemingly benign
life events or disruptions.

It is important to note that this study examined the first step of a causal chain of events
leading toward affective symptomatology, and that the focus has been placed on examining
an individual’s susceptibility to life-event specific sleep loss and social rhythm disruption
rather than an individual’s susceptibility to having his or her moods disrupted by the
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aforementioned disruption. It is possible that individuals with bipolar spectrum disorders
may have individual differences in either or both of these characteristics. Indeed, those
individuals who may be susceptible to both characteristics may be significantly more likely
to experience a poorer illness course. Future studies should examine whether individuals
with bipolar disorder are more likely than controls to develop mood episodes when
confronted with equal levels of sleep loss or social rhythm disruption. Studies of this nature
may shed light on whether there is a specific “social rhythm disruption threshold” below
which affective symptoms are not generated.

It should also be noted that the connection between social rhythms and circadian biology is
purely theoretical at this point and has not been tested empirically. Our results provide
preliminary support for a social rhythm sensitivity in individuals with bipolar spectrum
disorders, but this should not be confused with findings of a circadian rhythm sensitivity.
Thus, our findings do not deviate from the theoretical path of the social zeitgeber model, but
we have not confirmed circadian rhythm disruption in this sample. As recent research has
produced valid methods of measuring circadian biology in ambulatory samples (namely,
core body temperature) future research should test the long theorized connection between
social rhythms and circadian biology.

Future studies should also examine whether and to what extent social rhythm disruption and
sleep loss contribute unique variance to affective symptomatology. Social rhythm disruption
and sleep loss are not mutually exclusive, and thus are highly correlated. If a relationship
between life event-specific sleep loss and social rhythm disruption and mood episodes is
demonstrated, it would be important to examine whether this relationship is more likely due
to the SRD features of the event, the sleep loss features of the event, or an interaction of the
two.

This study has several important strengths. First, life events were assessed via both self-
report and interview formats, utilizing context-based interviewer ratings of objective event
impact and social rhythm disruption and sleep loss, resulting in highly reliable and valid
data. The events included in the Life Events Scale were selected to accurately represent the
normative spectrum of life events and thus, are highly generalizable. Furthermore, life event
interviewers were blind to participants’ diagnostic status, thus reducing potential rating
biases. Second, this study parsed out life event-induced social rhythm disruption from trait
measures of social rhythm regularity. By controlling for differences in regularity of daily
routines, we were able to statistically isolate disruption specific to the occurrence of life
events. Finally, the specific focus on bipolar spectrum disorders, which are more prevalent
in the population than bipolar I, suggests the applicability of the social zeitgeber theory to
the more mild clinical presentations seen in cyclothymia and bipolar NOS, diagnoses which
comprised a good portion of our sample. As this was a younger sample with a proportion of
individuals who may go on to develop more severe manifestations of bipolar disorder, our
findings suggest that SRD is present in the early stages of this differentiation. While the full
theorized path of the social zeitgeber theory was not examined in this study, our
observations of the initial steps in these milder cases of bipolar disorder provides further
support for a dimensional conceptualization of the bipolar spectrum.

There are important limitations to this study that deserve discussion. First, we conducted
cross-sectional analyses, and thus, we did not examine the predictive effects of life events on
social rhythm disruption or sleep loss, nor did we examine any change in these disruptions
over the course of repeated assessment. As the aim of this study was to examine differences
in social rhythm disruption specific to life events, a cross-sectional design was appropriate
in this case. However, a longitudinal examination that allows for the analysis of the temporal
relationship between these differences in social rhythm disruption and sleep loss and
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affective episodes should be conducted. Moreover, due to the cross sectional design, we
cannot say whether this social rhythm sensitivity contributes to the onset of bipolar spectrum
disorders or whether this sensitivity is a result of the affective instability inherent in the
disorder. A similar study conducted with individuals who are at-risk for the development of
bipolar disorder would help resolve these temporal issues. A second limitation is the
retrospective reporting of life events. Participants were required to report life events over a
4-month period rather than provide ratings of life events as they occurred. Thus, it is
possible that mood-congruent memory biases may have occurred. Although the current
analyses controlled for days spent in depressed or hypomanic/manic episodes in order to
control for any effects of affective symptomatology on reporting, more finely tuned,
temporal analyses of life events and mood episodes are again warranted. Finally, the
majority of the participants in this sample were college students, thus potentially limiting the
generalizability of the findings.

Bipolar spectrum disorders are complex illnesses, rife with biological and social influences
that often prove difficult to disentangle. The present study attempted to introduce some
clarity by examining whether individuals with BSDs are more vulnerable to social rhythm
disruptions and sleep loss as a consequence of all types of life events compared to healthy
individuals. Our most novel finding that even minor events, which are lower in severity but
higher in frequency, still lead to higher levels of sleep loss and social rhythm disruption in
BSD individuals opens the door to examinations of whether an additive effect of sleep and
social rhythm disruption may contribute to subsequent mood symptomatology. Whether the
underlying social rhythm sensitivity suggested in this study is present prior to illness onset
should be addressed in future research.
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Table 1

Demographic Characteristics of Study Sample (N=381)

BSD (n=184) Control (n=197)

n % n %

Male 71 39.1 85 43.1

Female 113 60.9 112 56.9

Caucasian 129 70.1 139 70.6

African American 25 13.6 25 12.7

Hispanic 5 2.7 5 2.5

Asian 4 2.2 9 4.6

Native American 14 7.6 16 8.1

Other 7 3.8 3 1.5
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Table 2

Differences in Ratings of Social Rhythm Disruption in BSD vs. Normal Controls

Variable df F p Partial η2

Major Positive Life Event 1 19.76 .043 .011

Minor Positive Life Event 1 9.58 .002 .025

Major Negative Life Event 1 20.31 <.001 .051

Minor Negative Life Event 1 37.73 <.001 .090
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Table 3

Differences in Ratings of Sleep Loss in BSD Participants vs. Normal Controls

Variable df F p Partial η2

Major Positive Life Event 1 6.05 .014 .016

Minor Positive Life Event 1 16.92 <.001 .043

Major Negative Life Event 1 32.39 <.001 .079

Minor Negative Life Event 1 37.46 <.001 .090
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Table 4

Mean (SD) Number of Life Events in BSD and Control Groups.

Control Bipolar Spectrum

SRD SL SRD SL

Major Positive Life Event 1.53 (2.42) 1.14 (2.09) 2.41 (3.46) 1.99 (2.89)

Minor Positive Life Event 4.24 (6.06) 2.56 (4.00) 6.38 (7.47) 4.87 (6.50)

Major Negative Life Event 1.61 (4.27) 1.46 (2.88) 4.56 (7.49) 5.35 (8.42)

Minor Negative Life Event 7.99 (12.93) 7.45 (12.52) 20.81 (25.44) 20.14 (26.46)
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