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Stressful Life Events and Social Rhythm
Disruption in the Onset of Manic and
Depressive Bipolar Episodes
A Preliminary Investigation
Susan Malkoff-Schwartz, PhD; Ellen Frank, PhD; Barbara Anderson, MS; Joel T. Sherrill, PhD;
Lori Siegel, BA; Declan Patterson, MA; David J. Kupfer, MD
Background: The association between stressful life
events and onset of bipolar episodes is unclear. The association between bipolar episode onset and types of life
events that disrupt social routines, and potentially sleep,
has not yet been investigated.

ods. When subjects were divided into those with manic
or depressive onsets, the only significant pre-onset vs control difference was for manic patients with SRD events.
Additionally, the proportion of subjects with a preonset SRD event was greater for manic than for depressed patients.

Methods: Thirty-ninebipolarpatientswithprimarilymanic

(n = 20) or depressed (n = 19) index episodes were interviewed with the Bedford College Life Event and Difficulty
Schedule to determine the presence of severe events during8-weekpre-onsetandcontrolperiods.Alllifeeventswere
also rated for degree of social rhythm disruption (SRD).

Conclusions: We found evidence that life events char-

acterized by SRDs routines are associated with the onset
of manic, but not depressive, episodes. Severe events seem
to be related to onset of bipolar episodes, although it remains unclear whether severe events relate differentially
to depressive and manic onsets.

Results: More bipolar subjects experienced at least 1 SRD

event and severe event in the pre-onset vs control peri-
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HILE GENETIC and
biologic factors are
known to play a
major role in the
etiology of bipolar
disorder, psychosocial factors are gaining increasing attention in explaining the
timing, type, and outcome of bipolar episodes.1 In particular, many studies have
identified an association between stressful life events and bipolar episode onset.2-19 The nature of this association, however, is unclear, as abundant methodologic
limitations render overall conclusions
tenuous (see Johnson and Roberts20 for review). Yet even among investigations that
employed self-report questionnaires and/or
semistructured interviews to determine
occurrence of severely threatening life
events, dated episodes from symptom onset, omitted events that were likely to have
been illness-related, and used adequate
control groups, results are inconsistent.5,7,14,18,21 Further, although it has been
well documented that severe life events are
provoking agents for the onset of unipolar depression,22,23 depressive onsets in addition to manic onsets have been investigated in only 2 of these studies.14,21

In addition to the severity or psychological threat associated with life events, it
has been suggested that the degree of disruption in social routines associated with an
event, even an event representing little psychologicalthreat, mayplayanimportant role
in the onset of affective episodes.24,25 Interest in such “social rhythm disruption (SRD)
events” comes from the hypothesis that disturbances in social rhythms or routines may
promote disruptions in circadian rhythms,
which in turn promote onset of affective episodes in vulnerable persons.25 This theory
derivesfromtheobservationsthatsocialroutines, such as timing of sleeping, eating, and
exercise, help to entrain circadian rhythms24,26; and that disruptions in circadian
rhythms have been implicated in the pathogenesis of both depression and mania.27-31
Thepresentstudywasconductedtoexamine the role of SRD events and severely
threatening events in the onset of depressive
and manic bipolar episodes. Several steps
were taken to address past methodologic
problems. For example, stressful life events
were assessed according to the rigorous Bedford College Life Event and Difficulty Schedule (LEDS) methodology32 with additional
SRD ratings made in a similar manner. In ad-
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SUBJECTS AND METHODS
SUBJECTS
The study population consisted of 39 bipolar patients who
constitute a subpopulation of 102 participants in an ongoing
study of maintenance therapies (pharmacotherapy plus psychotherapy and/or medication clinic visits) in bipolar disorder at Western Psychiatric Institute and Clinic, Pittsburgh,
Pa. The larger population was composed of men and women aged 21 to 65 years, recruited from medical referrals, selfreferrals, and public information campaigns. Initial diagnoses
were determined by structured clinical interviews (Schedule
for Affective Disorders and Schizophrenia–Lifetime Version33
or Structured Clinical Interview for Axis I DSM-IV Disorders
[SCID]34)conductedbyresearchnursecliniciansorsocialworkers at study enrollment. These interviews also yielded episode
onset dates based on the emergence of the first bipolar symptom and onset characterizations that reflected the course of
the index episode from onset until study enrollment (mean,
19.3 weeks). Confirmation of these index episode classifications (eg, primarily manic, manic cycling to depressed, mixed,
and so on) was made by a consensus panel review of each patient’s recent life history of affective symptomatology. We selected for this preliminary investigation the first 39 subjects
who (1) had an index episode characterized by a single polarity from the onset of the episode until admission to our protocol (n = 20 manic patients, 19 depressed patients); (2) had
achieved remission of their index episode; and (3) had completed the life events interview.
On study enrollment, subjects were required to be currently experiencing a definite major depressive or manic episode per Research Diagnostic Criteria35 or SCID criteria34 and
to have a lifetime diagnosis of bipolar I disorder. Subjects were
also required to have had at least 2 prior episodes of bipolar
disorder, at least 1 within 5 years of index episode, and at
least a 12-week remission between index episode onset and
the most recent past bipolar episode. Additional inclusion criteria were scores of 7 or higher on the Raskin Severity of Depression Scale36,37 and 15 or higher on the 17-item Hamilton
Rating Scale for Depression (HRS-D)38; or 7 or higher on the
Raskin Severity of Mania Scale36,37 and 15 or higher on the
Bech-Rafaelsen Mania Scale.39,40 Exclusion criteria included:
(1) rapid cycling ($4 episodes per year); (2) any recent

dition, onset dates and episode types were determined duringstructuredclinicalinterviews,andawithin-andbetweensubjects design was used. It was hypothesized that the proportionofsubjectsexperiencingatleast1SRDeventorsevere
event would be significantly greater during an 8-week preonset period relative to an 8-week episode-free control period. Whether pre-onset rates of SRD or severe events would
differ between manic and depressive onsets was explored
in secondary analyses.

psychiatric diagnoses other than mania or depression (except
for anxiety disorders and phobias); (3) history of recent chronic
drug or alcohol abuse; (4) schizophrenia, organic affective syndrome, or unspecified functional psychosis; (5) borderline or
antisocial personality disorder; (6) serious medical illness; and
(7) in women, pregnancy or refusal to use contraception. Informed consent was given by all subjects.
LIFE EVENTS METHODS
Life events were assessed using the LEDS.32 This semistructured interview was used to assess the period between interview date and 1 year prior to index episode onset, and was
conducted after patients had been in treatment for at least
12 weeks and had achieved remission of acute symptoms
(scores of #7 on the HRS-D and Bech-Rafaelsen Mania Scale
for 3 consecutive weeks). Accordingly, the LEDS was administered an average of 43 weeks after onset of the index episode. The LEDS interviewers were trained either by the developers of the LEDS at Bedford College, London, England,
or by their trainees at Western Psychiatric Institute and Clinic.
Interviewers were unaware of which pre-onset and control
periods were under study and were not involved in clinical
assessment or treatment of study patients.
On completion of the LEDS interview, events were rated
for severity by a consensus panel composed of the initial interviewer plus additional LEDS interviewers. Consensus panel
members were blind to episode polarity, onset date, and 8week pre-onset and control periods of interest. A hallmark
of LEDS methodology is that ratings are contextual, reflecting what most people would be expected to feel about an event
based on the particular biographical circumstances of the subject. Severity ratings are made independently of the patient’s
reported reactions to an event and of any current psychiatric symptoms. Each rating is anchored to an example in a “dictionary” of precedent examples. Events are rated on a 4point scale of severity indicating degree of contextual threat
or unpleasantness (1, marked; 2, moderate; 3, some; 4, little
or none). “Severe events” are those events directly affecting
the subject and rated 1 or 2 on long-term threat (the threat
of an event 10-14 days after it occurs).
Severe events were also rated on the degree to which
they could be considered a manifestation of current
Continued on next page

demographic difference between the 2 patient groups was
age, as depressed patients were more than 7 years older than
manic patients (Table 1). As presented in Table 2, manic
patients scored lower on the Global Assessment Scale43 than
depressed patients, indicating that manic episode onsets
were associated with greater global impairment. Additionally, index episodes of manic patients were more likely to
be characterized by pretreatment hospitalizations than were
those of depressed patients, and depressed patients had more
past depressive episodes than did manic patients.

RESULTS

LIFE EVENT ANALYSES

DEMOGRAPHIC AND CLINICAL
CHARACTERISTICS

SRD Events

The total study sample comprised 18 men and 21 women,
ranging in age from 19 to 63 years. The only significant

Of all SRD events experienced by subjects in this investigation during pre-onset and control periods (N = 30), rat-
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bipolar symptoms. Any event that was determined by
LEDS criteria and interviewer judgment to be definitely or
even possibly related to current bipolar symptoms was
excluded from analyses. Events were also rated on the
degree to which their occurrence was independent of the
subject’s influence. Both independent and possibly independent (including intentional) events were included in
analyses.
The LEDS has been shown to be a reliable and valid
life stress instrument. High interrater agreement of the occurrence, severity, and dating of life events has been repeatedly demonstrated, as has high interrespondent agreement when a subject and close relative have been interviewed
independently by different interviewers.22,41,42 High interrater reliability has also been demonstrated in our own research group with other mood disorder samples (k = 0.86).
Finally, numerous studies have pointed to the association
between LEDS-defined life events and onset of a wide range
of illnesses.23
SRD METHODS
Each life event of any severity identified by LEDS criteria
was subjected to an additional rating of SRD. This rating,
developed in our research group, reflects the degree to which
a given event is likely to have an acute effect on the sleepwake cycle. Accordingly, an event would receive a high SRD
rating if it contributed to potential acute sleep disruption
(eg, going to the hospital emergency room at 1 AM or overseas travel) or to substantial desynchronization in routine
that would likely promote sleep disruption or change in
sleep/wake routine (eg, being fired from a full-time job without immediately starting another, starting full-time college, or marital separation).
Similar to LEDS ratings, SRD ratings are contextually
determined by consensus panel, are guided by clearly delineated criteria and a dictionary of examples, and range
from 1 (marked) to 4 (no disruption). The SRD ratings were
developed to be conservative, such that for an event to receive an SRD rating other than 4 (ie, no disruption) there
had to be significant change in routine and/or potential sleep
disruption. The term SRD events refers to any LEDS events
rated 1 to 3 on SRD.
Consistent with LEDS methodology, illness-dependent events were excluded from SRD analyses, and events
that were independent or possibly independent of the

ings of 1, 2, and 3 occurred 7%,10%, and 83% of the time,
respectively. Examples of these events were: returning from
work in Africa (SRD = 1), adding part-time work to full-time
college (SRD = 2), moving to a new residence, breaking a
limb, taking a vacation, losing a roommate, and losing a parttime job resulting in unemployment (SRD = 3 for all).
Overall, twice as many bipolar subjects experienced
at least 1 SRD event during pre-onset vs control periods of
study (Figure). Thirty-three percent of bipolar subjects experienced at least 1 SRD event in the pre-onset but not control period compared with 13% who had at least 1 SRD event
in the control but not pre-onset period (McNemar P = .05).
Percentages of subjects with SRD events in both and neither period of study were 8% and 46%, respectively.
When the subjects were divided into groups with
clearly manic and clearly depressive onsets, it was found

subject’s agency were included in SRD analyses. Ratings of
a subset of SRD events were found to show high interrater
agreement in our research group (k = 0.94).
DESIGN AND ANALYSES
Within-subject (pre-onset vs control period) comparisons of SRD and severe events were conducted for all bipolar subjects. In secondary analyses, these comparisons
were repeated separately for patients with manic and depressive onsets, and between-subject (manic vs depressed) comparisons of SRD and severe events in the preonset period were conducted. These data were reported in
terms of rates of patients experiencing at least 1 SRD event
or severe event during pre-onset or control periods of measurement. The pre-onset period in this investigation was
the 8-week period prior to onset of the index episode, which
is consistent with the 4- to 12-week pre-onset periods highlighted in many comparable investigations.3,5,14,21,22
In addition to 8-week pre-onset periods (weeks 0-8
prior to onset), 8-week control periods were selected for
each subject from the remaining 1 year pre-onset data. To
control for seasonal effects on mood cycling, we selected a
control period for each subject as close as possible to the
last 8 weeks of the 52-week pre-onset interview period.
This 8-week period (weeks 45-52 prior to onset) was the
modal control period, but the average control period was
between pre-onset weeks 41 through 48. This reflects the
fact that, in some cases, not all of the last 8 weeks of the
pre-onset year were covered in the interview (n = 5; 2
depressed subjects, 3 manic subjects) or collateral data
indicated that subjects had been experiencing clear-cut
bipolar symptoms during that period (n = 6 manic subjects). In these cases, we selected as a control period the
8-week interval closest to pre-onset weeks 45 to 52 that
was at least 4 weeks away from the end of a prior episode
and was not part of an 8-week pre-onset period for a subsequent episode.
For within-subject analyses, 1-tailed McNemar tests
were used to determine whether a significant proportion
of subjects experienced at least 1 SRD or severe event in
the pre-onset but not control periods of study. For secondary between-group analyses, proportions of manic and depressed subjects with at least 1 pre-onset SRD or severe event
were compared using a 2-tailed Fisher exact tests for contingency tables. Alpha levels were set at .05.

that the proportion of subjects with at least 1 SRD event
was substantially greater during pre-onset than control
periods for manic patients, but not for depressed patients (Figure). Fifty-five percent of manic subjects experienced at least 1 SRD event in the pre-onset but not
control period, vs 10% who experienced at least 1 SRD
event in the control but not pre-onset period (McNemar P = .01). In contrast, for depressed patients, 11% had
SRD events in the pre-onset but not control period, compared with 16% who had them in the control but not preonset period (McNemar P = .50). Social rhythm disruption events were observed in both periods of study for
10% of manic and 5% of depressed subjects, and in neither period of study for 25% of manic and 68% of depressed subjects. Finally, between-group comparisons
confirmed that the association between SRD and onset
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Table 1. Demographic Characteristics of Study Patients*

Total Group (N = 39)
Manic Subjects (n = 20)

60

Sex
Male
Female
Mean ± SD age, y†
Race
African American
White
Other
Marital status
Married
Divorced/separated
Single
Educational level
High school
Partial college
College graduate
Graduate/professional
School

Manic
Subjects
(n = 20)

Depressed
Subjects
(n = 19)

18
21
34.5 ± 10.0

7
13
30.9 ± 9.0

11
8
38.3 ± 9.7

2
35
2

2
16
2

0
19
0

10
11
18

3
5
12

7
6
6

5
14
10
10

2
9
4
5

3
5
6
5

*Data are expressed as number of subjects unless otherwise indicated.
†P,.05.

Table 2. Clinical Characteristics of Study Patients:
Current Episode and Course of Illness*

Characteristic

Total
Group
(N = 39)

GAS score at entry†
...
HRS-D score at entry (17-item)†
...
Raskin-D score at entry†
...
Raskin-M score at entry†
...
Bech-Rafaelsen score at entry†
...
Duration of index episode, wk
...
...
No. of patients hospitalized
between index episode onset
and start of study†
Age at onset of first episode, y
20.3 ± 6.3
No. of previous manic episodes
3.8 ± 4.6
No. of previous depressive
5.4 ± 6.5
episodes†
No. of previous total episodes‡
9.3 ± 9.8

Manic
Subjects
(n = 20)

Depressed
Subjects
(n = 19)

40.3 ± 7.6 51.1 ± 7.6
6.8 ± 4.8 20.6 ± 4.8
3.8 ± 0.8 9.1 ± 1.7
11.5 ± 2.4 3.3 ± 0.5
28.2 ± 7.9 1.6 ± 2.1
11.4 ± 7.1 18.6 ± 15.5
16
3

19.5 ± 3.4 21.0 ± 8.0
3.6 ± 3.7 4.0 ± 5.5
2.5 ± 2.1 8.9 ± 8.3
5.9 ± 5.0 13.4 ± 12.4

*Data are expressed as mean ± SD unless otherwise indicated. GAS
indicates Global Assessment Scale 43; HRS-D, Hamilton Rating Scale for
Depression 38; Raskin-D, Raskin Severity of Depression Scale 36,37; Raskin-M,
Raskin Severity of Mania Scale 36,37; Bech-Rafaelsen, Bech-Rafaelsen Mania
Scale 39,40; and ellipses, not applicable.
†P,.001.
‡P,.01.

was unique to manic episodes, as the proportion of subjects with at least 1 SRD event during the pre-onset period was found to be significantly greater among manic
than among depressed subjects (Fisher = 9.74, exact
P = .003) (Figure).
Severe Events
When traditionally defined severe events, as opposed to SRD
events, were considered in all bipolar subjects together, it

Depressed Subjects (n = 19)

50

Patients, %

Characteristic

Total
Group
(N = 39)

40
30
20
10
0

Pre-onset
Period

Control
Period

SRD Events

Pre-onset
Period

Control
Period

Severe Events

Percentages of all bipolar patients (total group) and of patients with manic
and depressed onsets who experienced at least 1 social rhythm disruption
(SRD) event or severe event during the 8-week pre-onset and control
periods. Significantly more manic than depressed subjects experienced at
least 1 SRD event in the pre-onset period (Fisher exact P = .003).

was found that more than twice as many bipolar subjects
experienced at least 1 SRD event during pre-onset vs control periods of study (Figure). Fifteen percent of subjects
had at least 1 severe event in the pre-onset but not control
period, compared with 3% who had a severe event in the
control but not pre-onset period (McNemar P = .06). Percentages of subjects with SRD events in both and neither
period of study were 5% and 77%, respectively.
When considered separately, the proportions of subjects with at least 1 severe event during the pre-onset period were found to be similar to corresponding rates in
the control period in both the manic and depressed groups
(Figure). Twenty percent of manic and 11% of depressed subjects experienced at least 1 severe event in
the pre-onset but not control period, whereas 5% of manic
and 0% of depressed subjects experienced a severe event
in the control but not pre-onset period (McNemar P = .19
and .25 for manic and depressed subjects, respectively).
Severe events occurred in both pre-onset and control periods for 5% of both manic and depressed subjects, and
occurred in neither period of measurement for 70% of
manic and 84% of depressed subjects. Finally, rates of
subjects with at least 1 severe event in the 8-week preonset period were similar among manic and depressed
subjects (Fisher = .52, exact P = .69) (Figure).
COMMENT

The finding that the pre-onset periods for all bipolar episodes were characterized by an excess of severely threatening life events relative to control periods in this investigation is consistent with the findings of some5,14 but not
all7,18,21 similar investigations of manic and depressed episodes. That no significant differences were observed when
depressed and manic onsets were considered separately
is likely a result of the small sample sizes of the subgroups, because the differences between pre-onset and
control rates of subjects with at least 1 severe event were
3-fold for depressed subjects and more than 2-fold for
manic subjects. It seems, then, that severe events, which
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have been shown to be important in the onset of unipolar depression,22,23 may also play an important role in the
precipitation of bipolar episodes. Larger sample sizes and
comparison with psychiatric and normal control samples
would likely elucidate the role of severe events in the onset of both manic and depressive episodes.

T

HE NOVEL finding in this investigation was

that life events characterized by SRD during an 8-week pre-onset period were
strongly associated with onset of manic,
but not depressed, bipolar episodes. Although it has been hypothesized that SRD that could ultimately affect the sleep/wake cycle could lead to onset
of affective episodes in vulnerable persons,25,29,44 this is
the first time that the measurement of SRD has been attempted in community-dwelling subjects. Future studies should address the treatment implications of these findings and explore the hypothesized association between
SRD and onset of depressed episodes.
To the extent that sleep reduction is inherent in the
criteria for many SRD events, the findings here may be consistent with the hypothesis posited by Wehr and colleagues45 that psychosocial factors that seem to trigger the
onset of mania could do so via their capacity to cause sleep
deprivation. Actual sleep reduction, however, was not measured in this investigation, and a minority of SRD events
may involve increased rather than decreased sleep (eg, becoming unemployed after full-time employment).
It had been expected that life stressors involving SRD
would also be related to onset of depressive episodes. The
limitations of small sample sizes of the subgroups has already been noted. Yet, perhaps the positive findings for
mania but not depression in the present study reflect the
acute nature of SRD assessed in this investigation. According to the sleep deprivation hypothesis of manic onsets, mania can be triggered by an acute disruption in the
sleep/wake cycle.45 In the onset of depressed episodes,
however, the disruption may be more gradual. For example, Healy and Williams30,31 have hypothesized that
stressful life events could precipitate depressive episodes by disruption of routines, which in turn disrupt
the environmental cues that entrain circadian rhythms.
Similarly, Ehlers and colleagues24,25 have proposed that
stressful life events may trigger depression by acting as
zeitstorers (time disturbers). Such social rhythm disrupters, in turn, are thought to promote dysfunction in circadian rhythms, ultimately leading to somatic changes
and then depression. Hence, because SRD may affect depressive onsets more gradually than manic onsets, it is
possible that the 8-week pre-onset window studied in this
investigation was of sufficient duration to observe an association between SRD events and onset for manic episodes, but was too short for depressive episodes.
The general lack of findings for patients with depressive onsets could also reflect some inherent difficulties with dating the onset of depressive episodes. Onset
of initial symptoms of index episode was determined in
structured interviews early in the study protocol. Because depressive symptoms tend to develop gradually and
may be more difficult to recall relative to the often acute

onset of manic symptoms, it is likely that the onset dates
assigned to manic episodes are more precise than those
assigned to depressive episodes.
When considering the differences in SRD findings
for manic and depressed onsets, the patients with depressive onsets in this investigation were older, had more
past episodes, and had been ill longer than patients with
manic onsets. That early episodes are more subject to the
influence of life events than later episodes has been suggested by Post46 and others,3,6,10,12,14,18,47 but remains controversial.13,48,49 According to this hypothesis, an association between life events and onset would be expected
among manic but not among depressed subjects, because manic patients in our study were younger and had
fewer past episodes. Indeed, in the present investigation, the proportion of subjects with LEDS-defined events
of any severity in the pre-onset period was greater among
those with manic onsets (80%) relative to those with depressed onsets (42%). Moreover, this rate was greater in
the pre-onset period of manic subjects relative to such
rates in their own control periods. To clarify that the finding of an increased pre-onset rate of SRD events among
manic subjects was not an artifact of the increased rate
of all life events in the pre-onset period among subjects
with manic episodes, we examined the ratio of SRD events
to total LEDS events. While 81% of manic subjects with
any pre-onset LEDS event had at least 1 pre-onset SRD
event, only 38% of depressed subjects with a pre-onset
LEDS event had at least 1 pre-onset SRD event. This suggests that the SRD results in the present investigation are
not a function of the higher pre-onset rates of life events
among manic subjects, and therefore seem to be independent of the group differences in course of illness and
age. The definitive test would be comparisons of patient
groups with similar courses of illness.
A potential limitation of the within-subject SRD findings in our investigation is the possibility that data in the
control periods have been affected by recall bias. As noted
earlier, the LEDS was administered an average of 43 weeks
after the onset of the index episode, and covered the 52
weeks up to and including index episode onset. It could
be argued, therefore, that the findings in the present study
reflect the relative ease in recalling events in the preonset period relative to the control period. Arguing against
this potential recall bias are the following: (1) prior research on recall with the LEDS maintains that the falloff in memory for severe events and/or events salient to
the subject is minimal for 1 to 5 years50,51; (2) both preonset and control periods may have been similarly subject to recall effects, as both were many months prior to
interview; and (3) contrary to expectations if recall bias
was operating, the proportion of depressed subjects in
this investigation with an SRD event was somewhat greater
during the control period than the pre-onset period. Future studies could control for any possible recall bias by
collecting data more prospectively.
The key finding of this report, that SRD, perhaps reflecting sleep and/or circadian rhythm disruption, is related to the onset of mania, is important in supporting a
biologic etiology for manic episodes. Equally exciting is that
this evidence emerges from the application of a life event
and stress methodology derived from a psychosocial per-
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spective of mood disorders. The interdisciplinary approach reflected in this report argues for the continued exploitation of methods that cut across traditional biological/
psychosocial boundaries.
Accepted for publication April 29, 1998.
This research was supported by grants MH-29618
(Dr Frank) and MH-30915 (Dr Kupfer) from the National
Institute of Mental Health, Rockville, Md.
We thank Louise Walsh and Stephanie Helsel for
their contribution to the conduct and rating of life events
interviews, and Patricia Houck for her assistance with data
analysis.
Reprints: Susan Malkoff-Schwartz, PhD, Western
Psychiatric Institute and Clinic, Department of Psychiatry,
University of Pittsburgh School of Medicine, 3811 O’Hara
St, Pittsburgh, PA 15213.
REFERENCES
1. O’Connell RA. Psychosocial factors in a model of manic-depressive disease. Integr Psychiatry. 1986;4:150-161.
2. Ambelas A. Psychologically stressful events in the precipitation of manic episodes. Br J Psychiatry. 1979;135:15-21.
3. Ambelas A. Life events and mania: a special relationship. Br J Psychiatry. 1987;
150:235-240.
4. Aronson TA, Shukla S. Life events and relapse in bipolar disorder: the impact of
a catastrophic event. Acta Psychiatr Scand. 1987;75:571-576.
5. Bebbington P, Wilkins S, Jones P, Foerster A, Murray R, Toone B, Lewis S. Life
events and psychosis: initial results from the Camberwell Collaborative Psychosis Study. Br J Psychiatry. 1993;162:72-79.
6. Bidzinska EJ. Stress factors in affective diseases. Br J Psychiatry. 1984;144:
161-166.
7. Chung RK, Langeluddecke P, Tennant C. Threatening life events in the onset of
schizophrenia, schizophreniform psychosis and hypomania. Br J Psychiatry. 1986;
148:680-685.
8. Clancy J, Crowe R, Winokur G, Morrison J. The Iowa 500: precipitating factors
in schizophrenia and primary affective disorder. Compr Psychiatry. 1973;14:
197-202.
9. Davenport YB, Adland ML. Postpartum psychoses in female and male bipolar
manic-depressive patients. Am J Orthopsychiatry. 1982;52:288-297.
10. Dunner DL, Patrick V, Fieve RR. Life events at the onset of bipolar affective illness. Am J Psychiatry. 1979;136:508-511.
11. Ellicott A, Hammen C, Gitlin M, Brown G, Jamison K. Life events and the course
of bipolar disorder. Am J Psychiatry. 1990;147:1194-1198.
12. Glassner B, Haldipur CV, Dessauersmith J. Role loss and working-class manic
depression. J Nerv Ment Disord. 1979;167:530-541.
13. Glassner B, Haldipur CV. Life events and early and late onset of bipolar disorder.
Am J Psychiatry. 1983;140:215-217.
14. Hunt N, Bruce-Jones W, Silverstone T. Life events and relapse in bipolar affective disorder. J Affect Disord. 1992;25:13-20.
15. Kennedy S, Thompson R, Stancer HC, Roy A, Persad E. Life events precipitating
mania. Br J Psychiatry. 1983;142:398-403.
16. Leff JP, Fischer M, Bertelson AC. A cross-national epidemiological study of mania. Br J Psychiatry. 1976;129:428-442.
17. Perris H. Life events and depression, part 2: results in diagnostic subgroups,
and in relation to the recurrence of depression. J Affect Disord. 1984;7:25-36.
18. Sclare P, Creed F. Life events and the onset of mania. Br J Psychiatry. 1990;156:
508-514.
19. Thomson KC, Hendrie HC. Environmental stress in primary depressive illness.
Arch Gen Psychiatry. 1972;26:130-132.
20. Johnson SL, Roberts JE. Life events and bipolar disorder: implications from biological theories. Psychol Bull. 1995;117:434-449.
21. McPherson H, Herbison P, Romans S. Life events and relapse in established
bipolar affective disorder. Br J Psychiatry. 1993;163:381-385.
22. Brown GW, Harris T. Social Origins of Depression: A Study of Psychiatric Disorder in Women. New York, NY: Free Press; 1978.

23. Brown GW, Harris T. Depression. In: Brown GW, Harris, T, eds. Life Events and
Illness. New York, NY: Guilford Press; 1989:49-93.
24. Ehlers CL, Frank E, Kupfer DJ. Social zeitgebers and biological rhythms: a unified approach to understanding the etiology of depression. Arch Gen Psychiatry. 1988;45:948-952.
25. Ehlers CL, Kupfer DJ, Frank E, Monk TH. Biological rhythms and depression: the
role of zeitgebers and zeitstorers. Depression. 1993;1:285-293.
26. Aschoff J. Handbook of Behavioral Neurobiology, Volume 4, Biological Rhythms.
New York, NY: Plenum Press; 1981.
27. Goodwin FK, Jamison KR. Manic-Depressive Illness. Oxford, England: Oxford
University Press; 1990.
28. Leibenluft E, Frank E. Circadian rhythms in affective disorders. In: Takahashi JS,
Turek F, Moore RY, eds. Handbook of Behavioral Neurobiology: Circadian Clocks.
New York, NY: Plenum Publishing. In press.
29. Wehr TA, Wirz-Justice A. Internal coincidence model for sleep deprivation and depression. In: Koella WP, ed. Sleep 1980. Basel, Switzerland: Karger; 1981:26-33.
30. Healy D, Williams JMG. Dysrhythmia, dysphoria, and depression: the interaction of learned helplessness and circadian dysrhythmia in the pathogenesis of
depression. Psychol Bull. 1988;103:163-178.
31. Healy D, Williams JMG. Moods, misattributions and mania: an interaction of biological and psychological factors in the pathogenesis of mania. Psychiatr Dev.
1989;1:49-70.
32. Brown GW, Harris TO. The Bedford College Life Event and Difficulty Schedule:
Directory of Contextual Threat Ratings of Events. London, England: Bedford College, University of London; 1978.
33. Spitzer RL. Schedule for Affective Disorders and Schizophrenia–Lifetime Version (SADS-L). New York, NY: New York State Psychiatric Institute; 1978.
34. First MB, Spitzer RL, Gibbon M, Williams JBW. Structured Clinical Interview for
DSM-IV Axis I Disorders–Patient Edition. New York: New York State Psychiatric
Institute; 1995.
35. Spitzer RL, Endicott J, Robins E. Research Diagnostic Criteria: rationale and
reliability. Arch Gen Psychiatry. 1978;35:773-782.
36. Raskin A, Schulterbrandt J, Reatig N, McKeon JJ. Replication of factors of psychopathology in interview, ward behavior, and self-report ratings of hospitalized depressives. J Nerv Ment Dis. 969;148:87-98.
37. Prien RR, Kupfer DJ, Mansky PA, Small JG, Tuason VB, Voss CB, Johnson WE.
Drug therapy in the prevention of recurrences in unipolar and bipolar affective
disorders. Arch Gen Psychiatry. 1984;41:1096-1104.
38. Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry. 1960;
23:56-62.
39. Bech P, Bolwig TG, Kramp P, Rafaelsen OJ. The Bech-Rafaelsen Mania Scale and
the Hamilton Depression Scale. Acta Psychiatr Scand. 1979;59:420-430.
40. Bech P, Kastrup M, Rafaelsen OJ. Mini-compendium of rating scales for states
of anxiety, depression, mania, and schizophrenia with corresponding DSM-III
syndromes. Acta Psychiatr Scand. 1986;73(suppl 326):7-36.
41. Parry G, Shapiro DA, Davies L. Reliability of life-event ratings: an independent
replication. Br J Clin Psychol. 1981;20:133-134.
42. Tennant C, Smith A, Bebbington P, Hurry J. The contextual threat of life events:
the concept and its reliability. Psychol Med. 1979;9:525-528.
43. Endicott J, Spitzer RL, Fleiss JL, Cohen J. The global assessment scale: a procedure for measuring overall severity of psychiatric disturbance. Arch Gen Psychiatry. 1976;33:337-341.
44. Wehr TA. Effects of wakefulness and sleep on depression and mania. In: Montplaisir J, Godbout R, eds. Sleep and Biological Rhythms: Basic Mechanisms and
Applications to Psychiatry. New York, NY: Oxford University Press; 1990:42-86.
45. Wehr TA, Sack DA, Rosenthal NE. Sleep reduction as a final common pathway
in the genesis of mania. Am J Psychiatry. 1987;144:201-204.
46. Post RM. Transduction of psychosocial stress into the neurobiology of recurrent affective disorder. Am J Psychiatry. 1992;149:999-1010.
47. Swann AC, Secunda SK, Stokes PE, Croughan J, Davis JM, Koslow SH, Maas
JW. Stress, depression, and mania: relationship between perceived role of stressful events and clinical and biochemical characteristics. Acta Psychiatr Scand. 1990;
81:389-397.
48. Hammen C, Gitlin M. Stress reactivity in bipolar patients and its relation to prior
history of disorder. Am J Psychiatry. 1997;154:856-857.
49. Swendsen J, Hammen C, Heller T, Gitlin M. Correlates of stress reactivity in
patients with bipolar disorder. Am J Psychiatry. 1995;152:795-797.
50. Neilson E, Brown GW, Marmot M. Myocardial infarction. In: Brown GW, Harris
TO, eds. Life Events and Illness. New York, NY: Guilford Press; 1989:313-342.
51. Brown GW, Harris TO. Fall-off in the reporting of life events. Soc Psychiatry. 1982;
17:23-28.

ARCH GEN PSYCHIATRY/ VOL 55, AUG 1998
707

©1998 American Medical Association. All rights reserved.
Downloaded From: http://archpsyc.jamanetwork.com/ on 10/28/2016

