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Abstract

Socia Support and Social Strain in Inter-episode Bipolar Disorder
by
Polina Eidelman
Doctor of Philosophy in Psychology
University of Califronia, Berkeley

Professor Allison G. Harvey, Chair

This study focused on social support and social strain and their cross-sectional
associations with instabilities in sleep and social rhythms in inter-episode bipolar disorder (BD).
Thirty-eight adults diagnosed with inter-episode BD Type | or Il and 38 healthy controls
completed measures of socia support and social strain. Instabilitiesin sleep and socia rhythms
in the BD group were assessed with 28 days of diary and actigraphy. Associations between social
support, social strain, and mood symptoms in the BD group were also examined. The BD group
reported lower social support and higher socia strain than the control group. Additionally, socia
strain was positively correlated with manic symptomsin the BD group. Furthermore, there was a
cross-sectional association between social support and more stable sleep on actigraphy in the BD
group, athough social support was not correlated with future sleep instability. These results
indicate that inter-episode BD is associated with deficient socia support and elevated social
strain compared to controls. Social strain may be particularly important given its association with
manic symptoms. The results also raise the possibility that sleep instability is related to poor
socia support in BD.
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Introduction

Bipolar Disorder (BD) is a severe, chronic, and amipg psychiatric illness. It has an
estimated lifetime prevalence of 3.9% (Kessled.e2805) and is ranked in the top 10 leading
causes of disability worldwide by the World Healihlganization. The inter-episode period of
BD is defined by the absence of a clinical moodege (i.e., no depression, mania or
hypomania is present), yet it is marked by depvessnd/or manic symptoms more than 50% of
the time (e.g., Judd et al., 2002, 2003). The iap@sode period is also characterized by
instabilities in sleep (e.g., Harvey, 2008) andaatythms (e.g., Grandin, Alloy, & Abramson,
2006), which likely increase the risk of relapsg(eEhlers, Frank, & Kupfer, 1988) and
contribute to persistent inter-episode symptomsianpédirment (e.g., Fagiolini et al., 2005). A
number of calls have been made for research thiaimyrove inter-episode quality of life
through the identification of clinically-relevansychosocial factors (e.g., Miklowitz & Johnson,
2006). The present study aims to further elucittaderole of two such factors, social support and
social strain, during the inter-episode period Bf Bith a focus on their cross-sectional
association with instabilities in sleep and sodigthms.

Social Support

Social support encompasses psychological and rahtesources provided by one’s
social network. Perceived social support (i.e., dhigjective quality of social support) has been
linked to well-being in healthy and medically itidividuals (e.g., Cohen & Wills, 1985; Uchino,
Cacioppo, & Kiecolt-Glaser, 1996) and has been dawnbe a stronger correlate of well-being
than objective measures of support (e.g., the nuwftsupport providers; Sarason, Sarason, &
Pierce, 1990). Greater perceived social supporalsasbeen found to promote recovery and
prevent relapse in unipolar depressed individualg. (Moos, Cronkite, & Moos, 1998). Several
lines of evidence suggest that social support mmpact well-being and illness course in BD. For
instance, lower levels of perceived social suppavte been found to predict depressive relapse
(Cohen, Hammen, Henry, & Daley, 2004; Johnson, Windeyer, Greenhouse, & Miller, 1999),
while higher levels of social support have beemtized to reduce the risk of relapse, possibly
by improving medication adherence (e.g., Kleindiggagel, & Greil, 2005).

These findings suggest that social support is gortant psychosocial factor in BD.
However, to the best of the author’'s knowledgey &b studies have assessed whether social
support is deficient during the inter-episode petad BD, and these studies have yielded
inconsistent findings. While one study found a grotfiinter-episode BD women to have
deficient social support compared to control wor(Romans & McPherson, 1992), another
study found social support in inter-episode BD ipgrants to be equivalent to that of controls
(Staner et al., 1997). One possible explanatiomhigrdiscrepancy is that while the former study
used a measure of the perceived adequacy of supabrt, the latter used a measure that
averages the amount of support (emotional, avéiilgband practical) received from the top five
support providers. This second approach may dezreagbility in scores. Additionally, by
requiring individuals to identify five discrete qugot providers, this measure may serve more as
a measure of objective support (e.g. number of @ategsupport providers) than perceived
support. Given the small number of studies focusedocial support in inter-episode BD and
their mixed findings, additional research is neettedetermine whether perceived social support
is deficient during this phase of the illness arkther it is related to inter-episode instabilities
in sleep and social rhythms.

Social Strain



Social strain encompasses adverse social expesi¢ace, being criticized, ignored,
overburdened) that cause one to experience a megatction or concerns about one’s
relationships (Rook, 1990). Social strain has Heand to be associated with depressive
symptoms (e.g., Franks et al., 1992) and has luksnified as a separate construct from life
stress (e.g., Lakey, Tardiff, & Drew, 1994) andiabsupport (e.g., Rook, 1984).

To the best of the author’s knowledge, social sthas not yet been investigated in BD.
However, several studies have linked perceivectisiih - one aspect of social strain - to
symptoms in BD. For instance, greater distress rg¢e by perceived criticism from
friends/family is associated with an increased askepressive symptoms (e.g., Miklowitz et al.,
2005). Furthermore, an extensive body of reseandicates that expressed emotion (i.e.,
criticism, hostility, and over-involvement) in goalar individual’'s family is associated with a
higher level of manic symptoms (Simoneau, Miklow&zSaleem, 1998) and an increased risk
of relapse (e.g., O’'Connell, Mayo, Flatow, Cuthbert, & O’Brien, 1991). Assessments of
expressed emotion typically rely on observationfofily members during the Camberwell
Family Interview (Vaughn & Leff, 1976), while meass of perceived criticism assess only one
aspect of social strain. Thus, additional reseacteeded to determine whether social strain (i.e.,
perceptions of adverse experiences in naturallymicg social interactions) is elevated in inter-
episode BD and whether it is related to inter-epésimstabilities in sleep and social rhythms.
Social Support, Social Strain, and Inter-episodgdbilities in Sleep and Social Rhythms

As already noted, studies of healthy, medicallyailid unipolar depressed individuals
suggest that social support and social strain tifed-being (e.g., Cohen & Wills, 1985;
Newsom et al., 2003; Moos, Cronkite, & Moos, 1998pody of research has also examined the
influence of social support and aspects of sotialrson BD illness course (e.g., Cohen,
Hammen, Henry, & Daley, 2004; Miklowitz et al., Z)OHowever, the associations between
social support, social strain, and the instabgitbaracteristic of inter-episode BD have yet to be
examined. Hence, the present study sought to exatherelationship between social support,
social strain, and two factors known to be unstablg problematic in inter-episode period BD:
sleep and social rhythms. The rationale for th@ppsed associations will now be detailed.

Taking sleep first, disturbed sleep is a featuréhgpo)manic and depressive episodes
(American Psychiatric Association, 2000) and haanldeund to be disturbed and variable in
inter-episode BD (e.g., Harvey, 2008). There islemnce that inter-episode sleep disturbance and
variability are associated with past iliness coEdelman, Talbot, Gruber, & Harvey, 2010)
and are predictive of increased mood symptoms, (Bayler et al., 2006). Troxel, Robles, Hall,
and Buysse (2007) have drawn attention to the koordext of sleep, proposing a
biopsychosocial model whereby poor marital relagiops are associated with sleep disruption,
while positive relationships are related to bedpeality sleep. Given these findings, it is
reasonable that sleep could also be related talssaugpport and social strain associated with an
individual's overall social network.

Turning next to social rhythms, Social Zeitgebeedity (Ehlers, Frank, & Kupfer, 1988)
defines “social rhythms” as regularly occurringiates (e.g., social contact and exercise) that
help entrain biological rhythms. There is evidetie# social rhythm instability is more common
in bipolar individuals than in healthy controlsge Ashman et al., 1999) and that social rhythm
disruption may increase the risk of relapse in BBafdin, Alloy, & Abramson, 2006). In a
discussion of Social Zeitgeber Theory (Ehlers, kr&Kupfer, 1988), Frank and Swartz (2004)
postulate that higher levels of social support daldcrease social rhythm instability and
disruption in BD, particularly in the presence dfteessful life event. Aspects of social support
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have indeed been found to be related to sociahrhtability in a sample of widowed elderly
individuals (Prigerson, Frank, Reynolds, Georg&su#pfer, 1993). However, the associations
between social support, social strain, and sobighm stability have yet to be assessed in BD.
Study Aims

This study aimed to further characterize sociapsupand social strain in inter-episode
BD. The first aim was to compare social support smadlal strain in inter-episode BD and
control participants. It was hypothesized thatial supporteported by inter-episode BD
participants would bewer than that reported by healthy controls. Moreosecijal strain
reported by inter-episode BD participants was higpsized to béigherthan that reported by
controls. The second aim was to assess whethed soport and social strain are associated
with instabilities in sleep and social rhythmsnteir-episode BD. It was hypothesized that higher
levels ofsocial supporivould be correlated witkess instabilityin sleep and social rhythms.
Additionally, higher levels o$ocial strainwere hypothesized to be associated grtater
instability in sleep and social rhythms.

Methods

Overview

Thirty-eight individuals diagnosed with inter-epae BD Type | or Il and 38 healthy
controls were enrolled. All participants completedaseline visit, where diagnostic measures
and measures of manic and depressive symptomsiypetcsocial support and social strain, and
medication use were administered. As inter-epi®idenstabilities in sleep and social rhythms
were of interest, the BD group subsequently coregl@8 days of daily diary assessments to
capture information about sleep and social rhytHhsep was also assessed with 28 days of
actigraphy. All participants in the BD and contgobups returned to the laboratory for a second
visit 28 days after the baseline visit and weresseased for symptoms, social support, social
strain, and medication use over the preceding m@mth the time period during which sleep and
social rhythms mood were assessed in the BD group).
Participants

Participants were recruited via online advertiseisiand flyers posted in the San
Francisco Bay Area. Interested individuals completereliminary telephone screening
interview with trained research assistants. In st#2, individuals were screened, 68 chose not to
enroll or were unable to be reached subsequemitly288 fell outside the inclusion criteria
(specific details follow). The final sample consitof 38 individuals in the control group and 38
individuals in the BD group (inter-episode instékitlata were collected from 36 BD group
participants as 2 dropped out following the firstty.

Inclusion criteria for the BD group were as follovD Type | fi=35) or Type Il ( =
3) diagnosis according to the Structured Clinicatview for DSM-IV-TR (SCID; First, Spitzer,
Gibbon, & Williams, 2007) (33 excluded for not megtSCID criteria for BD Type | or 1l);
inter-episode status throughout the study as dettiyethe absence of a depressive or
(hypo)manic episode according to the SCID, andniglat asymptomatic to mild symptom levels
on the Clinician Rated Inventory of Depressive Sgongatology (IDS-C; Rush et al., 1996;
score less than 24) and the Young Mania RatingeSO&RS; Young, Biggs, Ziegler, & Meyer,
1978; score less than 12) in the month precediol staudy visit (14 excluded for not being
inter-episode at the baseline visit; 2 excludetth@tsecond visit and re-enrolled once symptoms
returned to inter-episode levels); being under pgydc care (requirement of the ethics



committee; 19 excluded for not being under psydiiaare); no suspected diagnosis of
substance or alcohol abuse disorder in the 6 mamdteding the baseline visit (26 excluded for
suspected substance/alcohol abuse); and no sudpect®unding sleep disorder, such as sleep
apnea or restless leg syndrome, based on respongespreliminary telephone interview and to
the Duke Structured Interview for Sleep Disord®SISD; Edinger et al., 2004) (36 excluded
for suspected confounding sleep disorder). Inclusriteria for the control group were as
follows: no lifetime history of any form of Axisdisorder according to the SCID (91 excluded
on this basis); and no subjective sleep complaoterding to the DSISD (29 excluded on this
basis). Additionally, individuals were excludedrfr@ither participant group for: history of a
major head trauma or severe progressive medioaktl (29 excluded on this basis); and having
no stable living arrangement (11 excluded on thsd).

Demographic characteristics of the participantsawepresentative of the San Francisco
Bay Area (see Table 1). As BD is typically assagawith the presence of comorbid psychiatric
diagnoses (Kessler et al., 2005), participante@&BD group were not excluded on the basis of
comorbid diagnoses other than alcohol or substahuse disorders. Current comorbidities
included panic disorden{E 3), social phobian(= 3), specific phobian(= 6), post traumatic
stress disorden(= 1), generalized anxiety disorder= 6), and eating disorder not otherwise
specified (binge eatingy = 2). Additionally, because studying a medicatitee sample of BD
participants for a month-long duration is unfeasidhd unrepresentative, participants in the BD
group were not required to be medication-free. Miagority of the BD group reported taking at
least one psychotropic medicationH 26), which included mood stabilizers £ 8),
antidepressants £ 14), and antipsychotics € 20).

Measures

Diagnosis and Symptoni8sychiatric diagnosis was determined for both gsatghe
baseline visit using the Structured Clinical Intew for DSM-IV-TR (SCID; First, Spitzer,
Gibbon, & Williams, 2007). The Clinician Rated Imtery of Depressive Symptomatology
(IDS-C; Rush et al., 1996) and the Young Maniampgcale (YMRS; Young, Biggs, Ziegler, &
Meyer, 1978) were administered at each study tosiissess, respectively, depressive and manic
symptoms in the preceding month. This approachlgegsymptom data for the month preceding
the baseline visit and for the month during whilgep, social rhythms, and mood were assessed
in the BD group. The IDS-C total score is base@®iitems with scores ranging from O to 84.
Scores less than 24 indicate depressive symptagnia #ie asymptomatic to mild range. The
IDS-C has good psychometric properties and is widseed in medical and research settings
(Rush et al., 1996). The YMRS consists of 11 itaviith scores ranging from 0 to 60. Scores less
than 12 indicate (hypo)manic symptoms are in tlyengsomatic to mild range (e.g., Suppes et
al., 2005). The YMRS has good inter-rater reliapidind predictive validity (Young, Biggs,
Ziegler, & Meyer, 1978).

To assess diagnostic inter-rater reliability, ineleglent coders scored a randomly selected
sample of SCID{= 17) and IDS-C and YMRS interviews € 42). Primary diagnoses on the
SCID matched those made by the original interviewed| casesk = 1.00). Inter-rater
reliability on the IDS-C1f = 42; ICC = 0.90) and YMR(= 42; ICC = 0.84) was also high.

Social SupportSocial support was assessed at each study visg tre Interpersonal
Support Evaluation List (ISEL; Cohen & Hoberman83Q The ISEL is a 40-item self-report
measure rated on a scale ranging from 1 to 4, hgther total scores reflecting greater perceived
social support. The ISEL assesses support in fonraihs: tangible assistance (financial/
tangible support), self-esteem (supportive actlmnethers that impart the individual with a



sense of being lovable, valuable, and capable)asa (presence of others with whom
problems can be discussed), and belonging (presératbers with whom one can engage in
social activities). The ISEL has good psychomairaperties (alpha = 0.86, test-retest reliability
= 0.87) (Cohen & Hoberman, 1983) and has been ins&ddies of BD (e.g., Johnson, Meyer,
Winett, & Small, 2001). In the present study, td&EL score was of interest, and internal
consistency for the overall measure was high (aip@®4).

Social StrainSocial strain was assessed using the Inventoryegahlve Social
Interactions (INSI; Lakey, Tardiff, & Drew, 1994)he INSI is a 40-item self-report measure
that assesses various types of adverse socialierpes (e.g., being criticized, ignored, and left
out). The frequency with which these events hakertglace in the preceding month are rated
using a 1 to 5 scale with higher total scores eapwading to greater social strain. The INSI is
psychometrically sound (alpha = 0.92, test-retel&bility = 0.68; Lakey, Tardiff, & Drew,

1994). High internal consistency was found in thespnt study (alpha = 0.95).

Sleep Sleep instability was assessed via subjective ¢liary) and objective (i.e.,
actigraphy) estimates. To gather subjective dafagEBup participants reported their bedtime,
arising time, and amount of wakefulness over thesm®of the preceding night on each morning
of the daily diary. This information was used técoéate nightly total sleep time in minutes
(“TSTdiary”). Subjective sleep estimates are anangmt indicator of the individual's perceived
sleep quality and are part of the gold standardssssent of sleep disorders (Buysse et al., 2006).

To gather an objective estimate of sleep instghiBD group participants wore an
actigraphy watch (Mini Mitter AW64 Actiwatch Inc\which assesses wake/sleep time and
activity by continuously measuring movement (samphe60 second epochs). Data are stored in
the watch’s embedded miniaturized piezoelectrieiration sensor. Respironics Actiware
Version 5.5 (Copyright 2004-09, Respironics, Iweas used to score the stored data and obtain
an objective estimate of nightly total sleep tifiESTactigraphy”) for the 28 days of sleep
assessment. Nights when participants indicated vamgdahe watch were excluded from analysis.
Sleep assessed via actigraphy is strongly corcklaith sleep assessed via polysomnography
(e.g., Cole et al., 1992). Actigraphy has beerndadid in clinical samples (Sadeh, Hauri, Kripke,
& Laurie, 1995) and has been used in studies afl@rpndividuals (Millar et al., 2004). It is
ideal for the naturalistic assessment of slee@mlity, as it is non-invasive and capable of
storing large amounts of continuously collectechdat

Social Rhythmslo assess social rhythms, BD group participantspbeted the Social
Rhythm Metric (SRM; Monk, Kupfer, Frank, & Ritenqur990) on the daily diary each evening
over the 28 days between the baseline and secody &kits. The SRM measures daily activity
and social contact. It has been validated in healtid depressed individuals (Monk, Kupfer,
Frank, & Ritenour, 1990) and has been used in etudfi BD (e.g., Ashman et al., 1999). The
SRM consists of a list of 14 activities that maydeenpleted over the course of a day (e.g., going
outside for the first time and having lunch). Easlening, participants indicated the time they
completed the activities, if applicable. The SRMaaithm (Monk, Kupfer, Frank, & Ritenour,
1990) was used to calculate weekly SRM scores,whigre averaged for the diary month to
yield a measure of social rhythm instability ovee 28 days of the study. Scores range from O to
7, with higher scores indicating greater sociathhy stability.

Medication Statudn order to assess medication regimen adequadeiBD group,
participants reported the names and dosages ofitieglications and indicated when and how
often they had taken these medications in the morgbeding the second lab visit (i.e., during
the period of sleep and social rhythm assessmafdymation gathered through this report was
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coded using the Somatotherapy Index (Bauer e1@9.7). This 6-point scale was designed to
assess treatment adequacy in mood disorders, igitlethscores indicating a stronger medication
regimen. The Somatotherapy Index is reliable arsdble®n used in BD samples (e.g., Sajatovic
et al., 2006). In addition to the average Somataitelndex score obtained over the course of
the study, subscales were coded to assess moaddstabntidepressant, and alternative (e.qg.,
lamotrigine) treatment. The antidepressant andralteve treatment subscales were coded on a
scale ranging 0 to 4 (low to high level of treati)emhe mood stabilizer subscale was rated
dichotomously (treatment is absent or present)usxhlood serum levels for these medications
were not available (the Somatotherapy Index requeegum levels to rate mood stabilizer
treatment level higher than a 1).

Procedure

Interested individuals responding to recruitmergtpgs completed a preliminary
screening interview over the telephone. Callersappg to be potentially eligible for either the
BD or control group were invited to the lab forasbline visit. At this visit, participants signed
informed consent and completed the SCID, DSISD-MYMRS, ISEL, INSI, and
demographics and medication questionnaires. Nexguse the study aimed to assess the cross-
sectional association between social support, ksttan, and instabilities in sleep and social
rhythms in inter-episode BD, eligible bipolar peipants were invited to participate in 28 days
of diary and actigraphy assessments. They weralaskeall the lab each time they completed
the morning (sleep) and evening (social rhythms)igas of the diary to ensure timely
completion of diary entries. Participants who mis#@ee consecutive calls were contacted by
study staff and encouraged to resume calling. Asraye of 88% participant calls were
completed as requested. At the end of the 28 @#lyBD and control group participants returned
to the lab for a second study visit where the YMREE-C, ISEL, INSI, and the medication
guestionnaire were administered.

Data Analysis

Following recent discussions of affective instapiindexes (Ebner-Priemer, Eid,
Kleindienst, Stabenow, & Trull, 2009), the meanagusuccessive differences (MSSD; von
Neumann, Kent, Bellison, & Hart, 1941) of TSTdianyd TSTactigraphy were calculated to
reflect sleep instability. The MSSD assesses iflgtain time series data as defined by
variability in amplitude and frequency of changescores. It was chosen as the measure of
sleep instability based on its past use in expeeeampling studies of mood in clinical
populations (e.g., Ebner-Priemer & Sawitzki, 2007).

Two BD group participants chose not to continudipigating after the first visit. Thus,
their data was included only in the social suppod social strain group comparisons. Five BD
participants were missing more than 20% of tharydor actigraphy data; these missing data
were replaced by the group means. One participethiei BD group did not complete the INSI at
the second visit; the average INSI score for theyalV sample was substituted for this missing
value. Additionally, 3 participants in the BD grodjal not provide medication data; the average
and modal responses for the sample were substitoitéde missing data. There were no
differences in ISEL score, INSI score, or secorsit gymptoms between participants who were
missing data and those who were not. However,qiaatits with missing data had higher IDS-C
scores at the first visit (M = 12.60 versus 8.14).

Variable distributions were examined to determimeormality assumptions were met.
Distributions of MSSD TSTactigraphy and INSI scatehe second visit were positively skewed
and leptokurtic. These variables were square raostormed and were subsequently found to be
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normally distributedT-tests and chi-square analyses were then useddesafor differences in
demographic characteristics and symptoms betweeBEhand control groups.

A MANOVA was used to address the first and secoybtheses by comparing social
support and strain in the BD and control groupgesting the first and second hypotheses, total
ISEL (social support) and INSI (social strain) oaveraged across the two lab visits were used,
with the rationale that these capture perceptidrs®cial support and social strain over a longer
duration than scores obtained at either single poiet.

A series of correlations (6 in total) was usedddrass the third and fourth hypotheses by
measuring cross-sectional associations betweealsupport and social strain, and sleep and
social rhythm instabilities in the BD group. Intiag the third and fourth hypotheses, total ISEL
and INSI scores obtained at the second lab visieweed, with the rationale that these scores
reflect social support and social strain perceiweer the 28 days of diary and actigraphy
assessment. An additional set of correlations vgas to assess whether social support and
social strain at the first visit were correlatedhnsleep and social rhythm instability in the
subsequent month.

Results

Participant Characteristics

Table 1 presents the demographic characteristatsraood symptom data for the BD and
control groups as well as information on illnesstdny, medication status, and sleep and social
rhythm instabilities in the BD group. The averagenatotherapy Index score in the BD group
was fairly low M = 1.61,SD =1.48), in part because blood serum levels for nstadilizers
were not available in calculating scores. As evidedable 1, the BD and control groups were
matched on all demographic variables (including agader, marital status, income, and
employment status) other than race. Additionalllgilevall participants were inter-episode over
the course of the study, the BD group had sigmitigehigher levels of depressive and manic
symptoms at all study points.

---- Insert Table 1 about here ----

Social Support and Social Strain in the Bipolar &whtrol Groups

Social support and social strain were not corrdlateghe overall sample € -0.04,n =
76,p > 0.10). A MANOVA was used to assess control veBD group differences in social
support (average ISEL score over the course oftilty) and social strain (average INSI score
over the course of the study). As the BD group dadynificantly greater proportion of White
participants than the control group, race was mhetlias a covariate in the analysis. A significant
omnibus group effect was present in the MANOVA({, 73) = 12.86p <0.001). As evident in
Table 2, the BD group had lower social support laigtier social strain compared to the control
group after accounting for group differences ingambion of White participants.

---- Insert Table 2 about here ----

In the initial analysis, symptoms were not inclu@edcovariates, following the argument

put forth by Miller and Chapman (2001Yhe analysis was repeated to explore the potawiil

! Miller and Chapman (2001) argue against statijicantrolling for symptoms in psychopathology easch
where group status (e.g., BD versus control) cabhastandomly assigned. Depressive and hypomanipteyns are
a core feature of the inter-episode period of B9.(d-ava, 1999). Thus, statistically controlling them is likely to
remove meaningful variance and potentially obs&esegroup differences (Miller & Chapman, 2001).



8

of manic and depressive symptoms. A MANOVA usingugr as a fixed factor and race as a
covariate with the additional inclusion of averafjdRS and IDS-C score as covariates was
used. In this analysis, there was no longer afsogmt omnibus effect for groug-((2, 70) =
0.85,p > 0.10).

Correlations of symptoms (averaged over the finst second visit) with social support
and social strain (averaged over the first andrsgtetsit) were examined in the BD group.
Average social strain over the course of the spahod was associated with average manic
symptoms over the study periad< 0.36,n = 38,p < 0.05) but not with average depressive
symptoms (= 0.26,n = 38,p > 0.10). Social support was not correlated with iman
depressive symptomp’é > 0.10). The potential temporal associations betvaeeial strain and
symptoms in the BD group were further assessedtwibiregression analyses. A model using
social strain at the first visit as a predictonmnic symptoms at the second visit after
controlling for manic symptoms at the first visiasvnot significantf(2, 31) = 3.79p>0.05; R
= 0.15). A model using manic symptoms at the firsit as a predictor of social strain at the
second visit after controlling for social strairtla first visit was significantH(2, 31) = 11.28,
p<0.001;R? = 0.42). However, manic symptoms at the firsttvd@ not account for a significant
proportion of the explained variance in the mo&elQ.14t = 1.69,p > 0.10).

Social Support, Social Strain, and Inter-episod&abilities in the BD group

Before testing hypotheses related to inter-episostabilities in the BD group,
demographics, medication status, illness histarg, symptom levels in the inter-episode BD
group were examined to assess whether they repeelspotential confounding variables. No
variable was found to be associated with both &déent and an independent variable of
interest. Thus, none of the examined variableshetisved to be a confound, and no covariates
were included in the analysés.

To test the hypothesis that social support wouldrbss-sectionally correlated with
instabilities in sleep (MSSD of TSTdiary and MSSDI&Tactigraphy) and social rhythms
(SRM score), a set of 3 correlations were usedreltvas a significant correlation between ISEL
score at the second visit and MSSD of TSTactigrdpky-0.36,n = 36, p <0.05), indicating
that higher levels of social support were assodiatéh more stable sleep as assessed via

2 Specifically, among the demographic variableimdpan ethnic/racial minorityt(34) = 2.27,p < 0.05) and being
unemployed/on disabilityt(36) = -2.03,p = 0.05) were associated with lower social suppge was not
significantly correlated with ISEL score£ 0.02), INSI scorer(= -0.18), MSSD of TSTdiaryr = -0.09), MSSD of
TSTactigraphyr(=-0.18), or SRM score € 0.09). Among the illness history variables exagdinage at illness
onset was not significantly correlated with ISEloe{ = 0.04), INSI scorer(= -0.12), MSSD of TSTdiaryr (=
0.20), MSSD of TSTactigraphy € 0.04), or SRM scorg E -0.01). There was a trend for history of psychdsibe
associated with decreased social suppgdB1)= 1.97,p < 0.10). Of medication status variables examingdrage
somatotherapy score was not significantly correlatgh ISEL scorer(=-0.03), INSI scorer(= 0.10), MSSD of
TSTdiary ¢ = -0.18), MSSD of TSTactigraphy € -0.22), or SRM score € 0.22). The antidepressant and mood
stabilizer subscales were also not significantliyedated with the variables of interest. The nuntdfealternative
treatments was positively correlated with SRM score0.58 p< 0.001), and there was a trend for it to be
negatively correlated with MSSD of TSTactigraphy(-0.30,p < 0.10). However, it was not correlated with ISEL
(r = 0.11) or INSI scoreg € 0.05). Among the symptom variables examined gtiveas a trend for YMRS score at
the second visit to be correlated with social stmier the course of the preceding momtk 0.31,n = 36,p < 0.10).
YMRS score at the second visit was not correlatigld MBEL score (= 0.16), MSSD of TSTdiaryr (= 0.12),

MSSD of TSTactigraphy (= -0.00), or SRM score £ -0.24). IDS-C score at the second visit wascootelated
with ISEL score (= 0.01), INSI scorer(= 0.18), MSSD of TSTdiary (= -0.03), MSSD of TSTactigraphy € -
0.04), or SRM score E -0.15).
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actigraphy. There were no other significant findings social support was not related to MSSD
of TSTdiary ¢ = -0.06) or SRM scorea & -0.02).

To test the hypothesis that social strain wouldrdoss-sectionally correlated with
instability in sleep and social rhythms, an addi#io3 correlations were used. There were no
significant findings, as social strain was not etated with MSSD of TSTdiary € 0.17),

MSSD of TSTactigraphyr (= -0.11), or SRM scoreg € -0.10).

In order to explore possible temporal associatlmtgeen social support, social strain,
and inter-episode instabilities, correlations betweocial support and social strain at the first
visit and instabilities in the subsequent monthensssessed. There were no significant findings.

Discussion

The overarching goal of the present study wastihéu characterize social support and
social strain in inter-episode BD. The first aimswa compare social support and social strain in
inter-episode BD and control participants. The itsssupported the hypothesis that inter-episode
BD would be associated with lower social supporhpared to controls. This is consistent with
past findings of deficient social support in a sl women diagnosed as inter-episode BD
Type | (Romans & McPherson, 1992). The presentysteplicated and extended these findings
to a diverse sample of inter-episode BD men and evorRecall that Staner and colleagues
(1997) did not find BD to be associated with defitisocial support. This likely relates to
differences in measures. The present study and Rearad McPherson (1992) both emphasized
perceivedsocial support, while the measure used by Stamércalleagues (1997) is somewhat
more consistent with aobjective(i.e., quantitative) social support measure. imsas in
unipolar depression (e.g., George, Blazer, Hughdxywler, 1989), it appears that therceived
guality of social relationships is lacking in memavomen with inter-episode BD rather than the
number of available support providers.

The hypothesis that inter-episode BD would be aasext with a higher level of social
strain compared to the control group was also sipgoTo the best of the author’'s knowledge,
this is the first study that has assessed soceahsh BD. Interestingly, social strain in the BD
group was positively correlated with manic symptpmisile social support was not correlated
with symptoms. Analyses examining the prospectssmaiation between social strain and manic
symptoms indicate that strain does not predict mayinptoms after controlling for baseline
manic symptoms, and that manic symptoms do notgiredcial strain after controlling for
baseline social strain. This suggests that mamgsyms and social strain may be related in a
bidirectional manner, such that more symptomatioviduals perceive a higher level of social
strain, while social strain exacerbates manic spmgt Furthermore, it is possible that
individuals who are more symptomatic generate mnstreen in their relationships (e.g., Hammen,
1991). The possibility of a bidirectional asso@atbetween social strain and manic symptoms
suggested by the present findings is consistemt thé finding that bipolar individuals whose
families are characterized by more expressed emetiperience more manic symptoms
(Simoneau, Miklowitz, & Saleem, 1998). This suggedhtt attending to social strain in future
studies of social relationships in BD may be patidy important, as social support in BD has
previously been found to protect against depredsivaiot manic relapse (e.g., Johnson et al.,
1999). The present findings raise the possibiligt social strain may ultimately prove to be a
stronger correlate of manic symptoms than sociapsti.
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It is noteworthy that group was not a significarggictor of social support and social
strain once symptom levels were entered as coearidhis suggests that inter-episode
symptoms may account for the lower levels of sasugdport and higher levels of social strain
found in the BD group compared to the control grAAgsymptoms are a core feature of the
inter-episode period of BD (e.g., Fava, 1999) mot surprising that they would account for a
significant portion of the variance initially expl@d by the BD diagnosis. Indeed, perhaps it is
not the BD diagnosis itself but rather persistatgn-episode symptoms (e.g., Judd et al., 2002,
2003) that are associated with the deficient saipport and increased social strain reported by
bipolar individuals. These results are consistdttt previous findings of wide-spread
impairment in inter-episode BD (e.g., Fagiolineét 2005) and suggest that inter-episode
symptoms are significantly related to social suppad social strain in this illness.

The second aim was to assess whether social sugpbsocial strain in inter-episode
BD are associated with instabilities in sleep anda rhythms. In support of the hypotheses,
results indicated that greater social support wassesectionally associated with more stable
sleep as assessed with actigraphy. This is consistth, and expands on, the biopsychosocial
model of sleep (Troxel, Robles, Hall, & Buysse, 20Qvhich states that better quality sleep is
associated with better quality relationships. keséingly, although support and sleep instability
were correlated in cross-sectional analyses, seg@bort at the first visit was not correlated
with sleep instability in the subsequent month.sTinay be due to the fact that it was not
possible to control for sleep instability presenth@ time of the first social support assessment.
Nevertheless, the findings suggest that social @tppay not independently predict future sleep
instability in BD. Instead, it may be the case tatial support and sleep instability are related
in a bidirectional manner or that sleep instabitiontributes to decreased social support. This is
an important issue for future research as the ptesedy design did not allowed us to examine
whether sleep instability predicted social suppibetreby precluding conclusions regarding
causality. It should be noted that the cross-seatiassociation between social support and sleep
instability in this study was found for actigrapbyt not diary. This is not surprising, as
discrepancies between subjective and objectivenasts of sleep have previously been reported
across a range of disorders (e.g., Harvey & Tangn#tted). Discrepancies between subjective
and objective sleep estimates may be due to theHaicsleep onset and duration are difficult to
perceive and remember accurately (e.g., Bonnef)19@iditionally, subjective and objective
measures may reflect different aspects of slegpridisnce, such that stability in the amount of
sleep obtained is associated with social suppdrobe’s perceptions of sleep stability is not.

It was also hypothesized that social support aedkstrain in the inter-episode BD
group would be associated with instabilities inigbhythms. These hypotheses were not
supported. There are a number of possible exptamatFirst, the hypotheses were based on
Social Zeitgeber Theory (Ehlers, Frank, & Kupfe38&; Frank & Swartz, 2004), which
proposes that social support helps to stabilizeakdtythms in BD. However, the theory
specifically focuses on this stabilizing effectle context of life stress, which was not measured
in the present study. Second, social support adidlsstrain may not be directly related to social
rhythm stability because regular and stable ocagee in an individual’s life may involve
adverse social experiences (e.g., dinner may outghtly at 7 PM, but it may also involve
family members criticizing the bipolar individual)hus, assessing the quality of the specific
activities comprising one’s social rhythms may hesaful next step in elucidating whether
support and strain have a stabilizing/destabiliaffgct on these rhythms in inter-episode BD.
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A number of potential limitations of the presenidst must be noted. First, the sample
size was relatively small, thereby limiting powerdetect significant effects. Specifically, the
analyses focused on instabilities in the BD grogpenssomewhat under-powered, as power was
sufficient to detect only relatively large effectes ¢ = 0.23 or higher). The study’s focus on
inter-episode BD also resulted in a restricted eangsymptom measures. Thus, a larger sample
may have led to more findings reaching statissogtificance, particularly in analyses
concerned with symptoms in the BD group. Second;ancection was made for multiple
comparisons, which increases the risk of Typedreiowever, decreasing the risk of Type I
error (Nakagawa, 2004) was a concern as asso@dietween social support/strain and inter-
episode BD instabilities have not been previouggneined. Consequently, we chose not to
correct for multiple comparisons in order to maxeninformation gleaned from this initial study.
Third, the BD and control groups were not matcheeibhnic/racial composition. Although
group differences in support and strain remainégt @bntrolling for this, it will be important for
the study results to be replicated in ethnicallyahed samples. Fourth, this study was a first step
toward investigating potential associations betwsmnal support, social strain, and inter-
episode instabilities in BD. The use of prospeclorgitudinal designs in future studies is
needed to more thoroughly examine temporal assoggbetween support/strain and BD
symptoms and instabilities. Fifth, participantsaeted information about their daily social
rhythms each evening, so the data may have begecstd recall bias (Bower, 1981). Although
timely response and call-in rate were excellen®4&th average) it may be helpful to use hand-
held data logging devices in future studies. Sittta,measure used to assess medication
adequacy is a self-report measure. The accuragyedication data would be enhanced with the
use of blood serum level testing and/or checkindioaions with prescribing physicians in
future studies. Furthermore, although there arsiptesconfounding effects of psychotropic
medications on sleep, it is noted that no measiungedication status was associated with sleep
instability variables.

In conclusion, the results indicate that socialgupand social strain represent clinically
relevant psychosocial factors that significantlyaut the lives of individuals with inter-episode
BD. Specifically, the present study expanded or wask to suggest that social support is
deficient in inter-episode BD men and women of theebackgrounds. Additionally, social strain
was found to be elevated and significantly corsglatith inter-episode manic symptoms in the
BD group, suggesting that it may play a particylariportant role in BD that is separate from
that played by social support. Furthermore, the@aton between social support and sleep
instability in the inter-episode BD group suggebkts social support may help to stabilize key
biological rhythms in this population. Given theigratial theoretical and clinical implications of
these findings, incorporating measures of socippett and social strain in longitudinal studies
of BD is an important goal for future research i on this chronic and impairing disorder.
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Table 1. Demographics, lliness History, Medicat®iatus, Mood Symptoms, and Inter-episode
Instability in Bipolar (BD) and Control Groups

Control f = 38) BD (n=38) yZort
M (SD) M (SD)

Demographics
Age (in years) 32.85 (12.91) 33.97 (10.28) -0.43
Gender (% Female) 51.3% 56.4% 0.32
Marital Status 0.19

% Single 56.4% 69.2%

% Married/Live in partner 35.9% 7.7%

% Divorced/Separated/Widowed 7.7% 23.1%
Race (% White) 35.9% 66.7% 6.29*
Income (% <$50,000) 64.1% 71.8% 0.53
Employed (%) 76.9% 61.5% 2.16
lliness History
BD Type (% Type I) 91.7%
Age at illness onset (years) 17.65 (6.71)
Total past manic episodes 7.57 (14.78)
Total past depressive episodes 8.88 (11.56)
History of psychiatric hospitalization 55.6%
Number of psychiatric hospitalizations 1.75 (2.96)
History of psychosis 45.7%
Medication Status at Second Visit
Somatotherapy Score 1.61 (1.48)
Antidepressant treatment level 1.27 (1.61)
Alternative treatment level 0.36 (0.49)
Mood stabilizer treatment present 27.3%

Mood Symptoms at Baseline and Second Visits

YMRS Baseline Visit 0.92(1.36) 3.40 (3.10) -4.52*
IDS-C Baseline Visit 2.30 (2.09) 8.55 (4.46) -7.76*
YMRS Second Visit 1.11 (1.56) 4.07 (3.93) -4.26*
IDS-C Second Visit 3.16 (3.03) 11.24 (5.58) -7.74*
Average YMRS 1.03 (1.23) 3.54 (2.64) -5.39*
Average IDS-C 2.74 (2.26) 9.81 (3.90) -9.79*
Inter-episode Instability Variables

MSSD of TSTdiary (in minutes) 16847.13 (8600.53) ---
MSSD of TSTactigraphy (in minutes) 13388.25 (8864.95) ---
SRM average score 2.76 (0.72)
MSSD of Positive Affect (PA) 55.13 (41.33)
MSSD of Negative Affect (NA) --- 46.60 (31.31)

Note:* p<0.05. YMRS = Young Mania Rating Scale; IDS-C = @lian Rated Inventory of Depressive
Symptomatology; SRM = Social Rhythm Metric; MSSIMean Square Successive Difference;
TSTdiary = Total Sleep Time on diary in minutes;TaStigraphy = Total Sleep Time on actigraphy in
minutes.
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Table 2. Social Support and Social Strain in theéBid Control Groups after Controlling for Race

BD Control F
(n=138) (n=38)
Est. Marginal Mean  Est. Marginal Mean
(Std. Error) (Std. Error)
Social Support (ISEL) 89.28 (2.31) 98.87 (2.31) 8.28*
Social Strain (INSI) 19.98 (1.88) 9.76 (1.88) 14.09**

Note: * p<0.005; **p <0.001. ISEL = Interpersonal Support Evaluation [(@sterage score over first and
second visit); INSI = Inventory of Negative Sodiatleractions (average score over first and secait.v
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