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ABSTRACT
Background. A long-standing debate concerns whether dysfunctional cognitive processes and
content play a causal role in the etiology of depression or more simply represent correlates of the
disorder. There has been insuﬃcient appreciation in this debate of speciﬁc predictions aﬀorded by
cognitive theory in relation to major life stress and changes in cognition over time. In this paper
we present a novel perspective for investigating the etiological relevance of cognitive factors in
depression. We hypothesize that individuals who experienced a severe life event prior to the onset of
major depression will exhibit greater changes in dysfunctional attitudes over the course of the
episode than will individuals without a severe life event.
Method. Fifty-three participants diagnosed with major depression were assessed longitudinally,
approximately 1 year apart, with state-of-the-art measures of life stress and dysfunctional attitudes.
Results. Depressed individuals with a severe life event prior to episode onset exhibited greater
changes in cognitive biases over time than did depressed individuals without a prior severe event.
These results were especially pronounced for individuals who no longer met diagnostic criteria for
major depression at the second assessment.
Conclusions. Speciﬁc patterns of change in cognitive biases over the course of depression as a
function of major life stress support the etiological relevance of cognition in major depression.

INTRODUCTION
Cognitive theories of depression propose that,
at least for particular subtypes of major depression, biases or distortions in the processing
of emotional information are associated with
the onset, maintenance and remission of the
disorder (Beck, 1987 ; Abramson et al. 1989;
Blatt & Zuroﬀ, 1992 ; Ingram et al. 1998 ; Gotlib
& Neubauer, 2000 ; Sher et al. 2005). A wealth of
empirical research has demonstrated that during
a depressive episode, many aspects of cognition
are altered. Furthermore, when a depressive episode remits, cognitive biases tend to normalize
* Address for correspondence : Dr Scott M. Monroe, Department
of Psychology, 118 Haggar Hall, University of Notre Dame, Notre
Dame, IN 46556, USA.
(Email : smonroe1@nd.edu)

(Gotlib & Cane, 1987; Dohr et al. 1989 ; Ingram
et al. 1998), although not all studies evidence
this pattern (see Just et al. 2000). Overall,
changes in cognitive processing as the depressive
episode begins and ends are considered to be
core causal elements in the cognitive model.
The centrality of cognition in the onset and
course of depression, however, is not clear based
on such information alone. Depression aﬀects
functioning across a range of social, psychological, cognitive and biological processes, and
distorted cognitions or altered information
processing may be simply another characteristic
or ‘symptom’ of depression, as are disruptions
of sleep and mood (Teasdale, 1983 ; Coyne,
1992). More generally, a long-standing challenge has been for research to distinguish causal
factors from factors that are only correlates or
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consequences of the disorder (Monroe &
Steiner, 1986 ; Barnett & Gotlib, 1988 a ; Kramer
et al. 1997). Indeed, some critics contend
that much of the existing literature on cognitive
factors in depression reﬂects associations that
are essentially irrelevant for etiology (Coyne,
1992). Consequently, other approaches are
required to clarify how cognitive dysfunction
is, or is not, involved with the etiology of depression.
One approach to clarify the etiological signiﬁcance of cognition in depression is to develop
more precise tests of cognitive theory for this
disorder. For example, cognitive models posit
that vulnerability to depression is associated
with schemas that remain latent until activated
by a stressful life event (Beck, 1967, 1976 ;
Ingram & Ritter, 2000). Once the schemas are
activated, biased information processing and
increased negative cognitive content contribute
to depressive aﬀect, which in turn further reinforces the operation of these negative cognitive factors (Ingram et al. 1998). Moreover,
when the depression begins to abate, distorted
cognitive functioning subsides and approximates pre-morbid levels. Overall, cognitive
theory predicts that major life stress initially
activates schema-driven biased information
processing, thereby increasing negative cognitive
content and, furthermore, that these stressactivated cognitive processes eventually normalize with recovery.
Because major depression is a disorder with
heterogeneous causes and distinct subtypes
(Abramson et al. 1989 ; Gotlib & Hammen,
2002), life stress (and its implications for cognitive functioning) is most probably is a central
feature for a subset of depressed individuals.
In this vein, it is noteworthy that one of the
most consistent ﬁndings in depression research
is that severe life events often, but not always,
precede the onset of a major depressive episode
(Mazure, 1998 ; Monroe & Hadjiyannakis,
2002 ; Hammen, 2005). Thus, information about
severe or major life events occurring prior to
onset could provide an important focus for
understanding individual diﬀerences in changes
in cognitive biases over time for depression.
When considered in the context of cognitive
theories of depression, these ideas and data
on major life stress present an innovative
hypothesis. Because life stress activates negative

cognitive schemas, depressed persons who experience major stress prior to onset should
exhibit distinctive patterns of change in cognitive processing and content over the course of
their depressive episode. Speciﬁcally, depressed
people with major stress should show over time a
more pronounced decrease in distorted thinking
and processes, reﬂecting the initial activation
of depressive cognition and the subsequent
normalization with recovery. By contrast, depressed people without major life events prior
to onset should show less dramatic changes
in cognitive functioning over the course of their
depressive episode. Generally stated, depressed
persons who have and who have not experienced a prior major life event should be characterized by diﬀerent slopes for change in biased
cognition from the acute phase of the disorder
over time and with recovery.
These predictions have important implications
for the role of cognitive factors in the etiology of
depression. Speciﬁcally, a unique association between major events and cognitive changes over
time would help to rule out the concern that
cognitive changes are due to the confounding of
cognition with depression. Findings of a speciﬁc
pattern of change in cognitive biases for the
stress group alone cannot be dismissed as merely
an artifact of depression abating, or as another
symptom of depression decreasing as the episode subsides. If biased cognition simply ebbed
and ﬂowed with changes in the severity of
depressive symptoms, a particular pattern of
changes would not be associated with major life
stress. Rather, the initial elevation followed by
a decrease in cognitive bias would be evident
for all depressed individuals, regardless of
whether they experienced prior major life stress.
Furthermore, ﬁndings of speciﬁc changes in
cognition associated with major life stress would
support the inference that cognitive factors are
of causal relevance, albeit indirectly. That is,
cognitive changes that are distinctively related
to major life stress are consistent with theory,
even though they do not directly test the initial
activation component. Overall, a unique association of cognitive changes with antecedent
major stress : (1) is precisely what would be
predicted from cognitive theories of depression;
(2) would help to counter the argument that
such changes are merely a function of changes in
depression status; and (3) would provide a

Change in cognitive biases in major depression

conceptually consistent etiological explanation
of changes in cognitive functioning over time.
Although the theoretical importance of the
interaction of major life events with changes in
cognitive bias has not been discussed previously,
indirect empirical support is found in a number
of studies. For example, investigators have reported that the interaction of life events with
cognitive vulnerability predicts subsequent
changes in depression. Some of these studies
used ‘remission ’ designs, in which high stress
and high cognitive dysfunction in depressed
samples prior to onset predicts lower levels of
depression over time or with treatment (e.g.
Simons et al. 1995). Other studies utilized ‘developmental ’ designs, in which high stress and
high cognitive dysfunction in initially nondepressed samples predict subsequent increases
in depressive symptoms over time (e.g. Hankin
et al. 2004). Although the results of these lines
of research have not been entirely consistent
(cf. Barnett & Gotlib, 1988 b, 1990 ; see Scher
et al. 2005, for a recent review), overall the data
suggest the importance of stress–cognition interactions for the development, course and remission of depression. The crucial piece of
information that is missing, however, is data on
the speciﬁc pattern of changes in cognitive
functioning over time in relation to major life
stress.
The present study was designed to provide
a prospective test of these speciﬁc predictions
regarding life stress and changes in biased cognition for depressed individuals over time. The
general hypothesis is that persons with major
depression who experienced a severe life event
within 12 weeks prior to onset would demonstrate a distinctive pattern of greater change
in cognitive biases from the acute phase of the
active episode over time as the episode ends.
By contrast, depressed persons who had not
experienced a major life event prior to onset
would be expected to exhibit a pattern of less
change in cognitive biases over the course of the
disorder.
We used two analytical strategies to test this
general hypothesis. First, for the full sample of
53 individuals in the acute phase of major depression, we assessed life stress and cognitive
functioning during the acute phase (Time 1),
and conducted a follow-up assessment of cognitive functioning approximately a year later.
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This interval between assessments provided
suﬃcient time for the changes in cognition and
depression to occur. Second, it is likely that
changes in cognitive functioning in relation to
life stress are most evident for participants who
experience clinical improvement. Based on this
line of reasoning, we conducted a second set of
analyses on 37 participants who evidenced
clinical improvement by the time of the second
assessment. Although this latter approach
possesses less statistical power, the enhanced
sensitivity of the design increases the likelihood
of detecting diﬀerential changes in cognitive
bias with recovery from depression. Overall,
these two approaches converge on the general
question of whether biased cognition in depression is uniquely related to prior major life
stress and, if so, they provide a novel and informative examination of the meaning of such
changes.

METHOD
Participants and procedures
Participants were 53 adults (38 females, 15 males)
between the ages of 18 and 58 (mean=34.25,
S.D.=10.08) diagnosed with major depressive
disorder (MDD). Participants were a subset of
individuals from a larger investigation (see
Gotlib et al. 2004a, b ; Monroe et al. 2007),
with inclusion in the present study requiring
participants with a recent onset of depression
and two clinical and cognitive assessments separated by approximately 1 year. Sixty per cent
of participants were single (32 % married or
living with a partner ; 8 % divorced or widowed)
and 64 % were Caucasian (28 % Asian ; 4 %
African American ; 4 % Latino/Hispanic). Participants tended to be well educated (28 % had
a graduate or professional degree ; 57% had
completed 4 years of college ; 15 % had some
college) and to have diverse incomes (15 %
less than US$10 000, 17 % between US$10 000
and US$25 000, 23% between US$25 000 and
US$50 000, 19% between US$50 000 and
US$75 000, and 19 % over US$100 000 ; four
subjects did not provide income information).
Participants were recruited through advertisements and ﬂyers, and through referrals from
two out-patient psychiatry clinics at Stanford
University.
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All participants were screened by telephone to
recruit individuals with a high likelihood of
meeting DSM-IV criteria for current MDD
with a relatively recent onset of the disorder
(98 % of the present sample had an onset within
the previous 2 years). Individuals who passed
this initial telephone screen were invited to the
Department of Psychology at Stanford University, where they were administered a structured
diagnostic interview and completed self-report
questionnaires. Individuals who met criteria
for study inclusion (see below) were asked to
return approximately 1 week later to complete
additional measures. Participants then were
invited for a third session in which the life stress
interview was administered. All participants
provided written informed consent and were
paid $25 per hour.
All individuals were administered the Structured Clinical Interview for DSM-IV (SCID ;
First et al. 1995) and met criteria for current
MDD according to DSM-IV (APA, 1994). Individuals were excluded if they had current
co-morbid panic disorder or social phobia; a
lifetime history of mania, hypomania, or primary psychotic symptoms ; a recent history (past
6 months) of alcohol or psychoactive substance
abuse or dependence; or a history of brain injury
or mental retardation. Interviewers were advanced psychology graduate students and postbaccalaureate research assistants. To assess
inter-rater reliability, an independent rater who
was unaware of group membership evaluated 15
randomly selected audiotapes of SCIDs. These
interviews were drawn from individuals for the
overall parent project, and included people who
met criteria for depression, social phobia, and
panic disorder, and those who did not meet diagnostic criteria. In all 15 cases, diagnoses of
depression, social phobia and non-psychiatric
control matched the diagnosis made by the
original interviewer, k=1.00. Although this represents excellent reliability, the interviewers used
the ‘ skip out’ strategy of the SCID, which may
have reduced the opportunities for the independent raters to disagree with the diagnoses (Gotlib
et al. 2004a, b). Participants were recontacted
approximately 1 year after the initial assessment
(mean=337.46 days) and their clinical status
was re-evaluated to determine if they still met
DSM-IV criteria for MDD (n=16), or no longer
met criteria for MDD (n=37).

Measures
Life stress assessment
The Life Events and Diﬃculties Schedule
(LEDS; Brown & Harris, 1978) was used to
assess and operationalize life stress. The LEDS
system uses a semi-structured interview that
systematically covers life domains and provides
the respondent with numerous probes and
opportunities to stimulate recall of past experiences. This information is subsequently presented to a panel of raters trained in the LEDS
procedures to deﬁne life events and rate dimensions of life stress (Brown & Harris, 1978).
Relevant information pertaining to stressors
is presented ﬁrst, with raters permitted to ask
clarifying questions. Subsequently, each rater
provides ratings of the major stress dimensions
(see below). All discrepancies are then resolved
through group discussion and consensus
ratings.
Previous research with the LEDS has established severe acute events as important for
predicting the onset of depression (Brown &
Harris, 1989; Mazure, 1998 ; Monroe &
Hadjiyannakis, 2002). This is an explicitly deﬁned category of events that is based on a high
degree of contextual threat, unpleasantness, and
a high likelihood of prolonged consequences.
Within the LEDS rating system, all events are
rated based on extensive information about the
circumstances surrounding the event and on the
particular individual’s biographic circumstances
(i.e. ‘contextual ’ ratings ; see Brown & Harris,
1978 ; Brown, 1989). In accord with prior research using LEDS procedures (Brown & Harris,
1989 ; Monroe & Hadjiyannakis, 2002), a 12week period prior to the onset of the depressive
episode was used to deﬁne the presence or absence of a severe event.
After interviewers completed the LEDS assessment at Stanford, they presented the detailed life stress information by teleconferencing
to trained raters at the University of Oregon
(Eugene). For these operations, the LEDS
manuals provide extensive examples to assist
with standardization (e.g. the 520-page manual
contains thousands of case vignettes for deﬁning
events and assigning contextual threat ratings).
All ratings were performed after discussion
and consensus agreement, and were carried out
blind to relevant information (e.g. timing of
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depression onset, participant emotional response to event, cognitive bias). On average,
interviews and rating sessions each required approximately 2 hours to complete.
The LEDS has established psychometric validity and is widely regarded as a state-of-the-art
instrument for measuring life stress (Brown,
1989 ; Hammen, 2005). Reliability for the present project for pair-wise comparisons of 2–4
raters ranged from 0.72 to 0.79 (mean=0.76;
Cohen’s k, corrected for diﬀerences in the
number of raters per event ; Uebersax, 1982).
Dysfunctional cognitions
The Dysfunctional Attitude Scale (DAS) is
a 40-item self-report questionnaire designed
to measure the presence of excessive and rigid
maladaptive beliefs that are hypothesized to
render an individual vulnerable to depression
(Beck, 1967, 1976). The DAS has good internal
consistency (coeﬃcient a=0.95 for Time 1
and Time 2 the present study) and a test–retest
correlation of 0.84 over an 8-week period
(Weissman, 1979 ; see also Fava et al. 1994;
Furlong & Oei, 2002).
Analyses
The primary analyses were two two-way repeated-measures analyses of variance (ANOVA)
conducted on DAS scores, with presence or
absence of severe life events in the 12 weeks preceding onset as the between-subjects factor, and
Time 1/Time 2 as the within-subject factor. In
the ﬁrst ANOVA, all 53 participants were included (eight of these participants had experienced a severe event in the 12 weeks prior to
onset). In the second ANOVA, the analyses
were restricted to the participants who were no
longer depressed (n=37) at the second assessment (six of these participants had experienced a
severe event in the 12 weeks prior to onset).1#
RESULTS
For the full sample, the ﬁrst repeated-measures
ANOVA conducted on DAS scores yielded the
expected main eﬀect for time [F(1, 51)=17.11,
p<0.001 ; g2partial=0.25] ; DAS scores at Time 1
(mean=153.94, S.D.=38.15) were signiﬁcantly
higher than were scores at Time 2 (mean=
# The notes appear on p. 869.

867

175
170

170

165
160
155
150 151
145
140
Time 1
DAS

143

Time 2
DAS

FIG. 1. Change in cognitive biases over the course of depression as a
function of major life stress within 12 weeks prior to episode onset.
—’—, Severe event ; ....’...., No severe event. DAS, Dysfunctional
Attitudes Scale.

143.40, S.D.=36.89). The main eﬀect for life
events (i.e. DAS scores collapsed over time)
was not signiﬁcant [F(1, 51)=0.46, po0.50 ;
g2partial=0.01]. Most important, and consistent
with the study hypotheses, there was a signiﬁcant interaction between life stress and changes
in DAS scores from Time 1 to Time 2 [F(1, 51)=
5.26, p<0.03; g2partial=0.09]. This interaction is
presented graphically in Fig. 1. Probing this interaction revealed that participants with a severe
event prior to the onset of depression exhibited a
signiﬁcantly greater change in cognitive bias
from Time 1 to Time 2 than did participants
without a severe event [mean=26.75, S.D.=
35.46 v. mean=7.67, S.D.=18.58; t(51)=2.29,
p<0.03].2
Stronger eﬀects were found when the sample
was restricted to participants who exhibited
clinical improvement over the two assessments.
Speciﬁcally, as expected, main eﬀect for time on
cognitive functioning was signiﬁcant [F(1, 53)=
27.16, p<0.001; g2partial=0.44]. DAS scores at
Time 1 (mean=154.32, S.D.=40.33) were signiﬁcantly higher than scores at Time 2 (mean=
141.35, S.D.=38.17). Again, there was no
main eﬀect for stress [F(1, 35)=1.85, p>0.15 ;
g2partial=0.05]. Finally, the interaction of stress
with time was highly signiﬁcant in predicting changes in DAS scores [F(1, 35)=12.07,
pf0.001; g2partial=0.26]. Parallel analyses to
those described above revealed that, compared
to the non-severe event group, participants with
a severe event had a much larger and highly
signiﬁcant decrease in cognitive bias between
Time 1 and Time 2 [mean=39.33, S.D.=26.20
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S.D.=19.15 ;

t(35)=3.47, pf

DISCUSSION
There has been considerable debate about the
meaning of changes in cognitive functioning as
an individual recovers from a depressive episode. One plausible and parsimonious argument
is that cognitive biases are simply symptoms
of depression. By contrast, cognitive conceptualizations of depression suggest speciﬁc, theoretically driven alternations in cognitive biases
over the course of a depressive episode. What
has been needed is an empirical means of distinguishing between these two competing accounts of the nature of the relationship between
cognitive biases and depression over time. We
introduce life stress as a pivotal theoretical
consideration for probing the meaning of
changes in cognitive bias over the course of a
depressive episode, and present data congruent
with these expanded predictions aﬀorded by
cognitive theory.
Cognitive theories of depression assume a
role for life stress in activating dysfunctional
thinking (Scher et al. 2005). As we have pointed
out, this formulation dovetails with the extensive literature on the prevalence of major life
events prior to the onset of depression, the latter
indicating that many, but not all, people who
become depressed do so following a severe
life event (Mazure, 1998; Hammen, 2005). If
changes in cognitive bias are uniquely linked
to the presence of major life events prior to the
onset of depression, then such ﬁndings counter
the concern that the cognitive factors are simply
symptoms of the disorder, and argue for the
relevance of an interactive role of stress and
cognition in triggering a depressive episode. The
present results are consistent with this position
and demonstrate that antecedent major life
events predict a distinctive pattern of cognitive
change over the course of a depressive episode.
Using the full sample of participants (assuming that depressed people tend to recover over
time), we examined the role of major events
in predicting diﬀerent patterns of change in
dysfunctional thinking. As hypothesized, individuals with major life events prior to onset
experienced larger decreases in dysfunctional
thinking over time than did individuals who did

not experience such stressors. Furthermore,
examining a subset of depressed people who
no longer met diagnostic criteria for major
depression at the second assessment, these ﬁndings were reinforced and strengthened. Each
of these two approaches indicates diﬀerential
decreases in cognitive biases over time as a
function of the presence or absence of prior
major life events. These diﬀerential patterns of
change are diﬃcult to explain by – and thereby
directly challenge – the position that cognitive
variations merely reﬂect changes in the symptoms of depression. Thus, these results provide a
fresh avenue of information that adds to the
emerging literature indicating that cognitive
processes and content are not solely confounded
with depression.
It is also interesting that the distinctive
pattern of change in dysfunctional attitudes
from the acute phase of the disorder to the follow-up assessment matched the speciﬁc pattern
predicted from the cognitive diathesis-stress
perspective we extrapolated. Although we did
not have information on cognitive biases prior
to onset of depression to fully test the activation
component of the model, we did measure dysfunctional attitudes and beliefs during the acute
phase of the disorder. Furthermore, the LEDS
methodology assessed life stress during the
same time period, and has demonstrated high
reliability and capability for assuring the timing
of life events in relation to depression onset
(Brown & Harris, 1978, 1989). Thus, the design
is prospective, in that these two pieces of information together forecasted the subsequent distinctive patterns of change in cognition. Because
this pattern is precisely what would be expected
from a causal model based on cognitive theories
of depression, the present results lend further,
albeit indirect, support for a causal role of
cognitive factors in depression. Nonetheless, as
noted, we did not have a ‘complete ’ prospective
picture (i.e. measures of cognitive processes
or content prior to the onset of the depressive
episode were not available). The full temporal
ordering and unfolding of cognitive changes
over time as a function of stress can only be inferred from these data. A next step in this line
of research is to assess individuals at multiple
time points, beginning prior to the occurrence of
both life events and the onset of depression.
With such an approach, the temporal sequence
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involving stress and cognitive activation could
be delineated more precisely.
Two aspects of the present study are noteworthy and merit further discussion. First, given
the overall propensity for cognitive biases to
abate as the depressive episode subsides, it is
all the more remarkable that the presence or
absence of major stress forecasted a distinctive
pattern of change over time. That is, against the
general backdrop of decreases in dysfunctional
thinking as depression remits, ﬁnding larger decreases for people with severe major events is
especially important. The second point worth
noting involves the comparatively stronger effects obtained for individuals who experienced
formal improvement in clinical status over the
two assessments. We would expect that chronic
forms of depression would not be informative
with respect to changes in cognitive biases over
repeated measurement occasions (as long as
they remained clinically depressed). That is, the
inclusion of individuals with chronic depression
would be likely to reduce the sensitivity of the
study design to detect diﬀerences in cognitive
changes between individuals with and without
stress. This interpretation is in keeping with the
stronger eﬀects for changes in cognitive bias
by stress group for participants who had at least
partially remitted from their depressive episode.
Because of the relatively small number of fully
remitted depressed individuals, we were not able
to evaluate this issue in greater detail. We predict, however, that future studies examining
samples of fully remitted individuals will show
even stronger diﬀerential changes in dysfunctional thinking as a function of major life stress.
Given the intensive assessment requirements
for measuring life stress and following participants over time, the sample size was limited.
Although this does not detract from the importance of the positive ﬁndings for the predicted results, it does suggest that with greater
power, diﬀerences between the stress groups
would be more pronounced (e.g. see notes 2 and
3). Larger samples would also permit more ﬁnegrained analyses of related tenets of cognitive
theory (e.g. matching of speciﬁc types of events
and types of cognitive vulnerability) and stress
theory (e.g. capability of less severe stressors
to activate cognitive biases) to be conducted.
Nevertheless, it is important to emphasize that
the approach we have adopted provides a novel
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empirical inroad to investigating a historically
challenging issue, and that the ﬁndings are consistent with these theoretical principles.
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NOTES
1

2

Preliminary analyses examined associations between major demographic and clinical variables
with stress and cognitive bias. Few signiﬁcant associations emerged, and the primary analyses
were rerun controlling for these possible confounding associations. The results of these latter
analyses in all instances were substantively the
same as those for the reported analyses.
The primary hypothesis was that major stress
predicts a greater degree of change in cognitive
bias over time. This is addressed most directly as
reported above by comparing change in DAS
scores from Time 1 to Time 2 for the participants
with and without severe events. Post hoc analyses
of both the between and within contrasts for the
stress/no-stress groups over the two time points,
however, are also of interest. (Despite clear a
priori directional predictions, we maintain conservative two-tailed tests of statistical signiﬁcance.) For the full study sample (n=53),
participants with a severe event compared to
those without a severe event had non-signiﬁcantly
higher DAS scores at Time 1 [mean=170.00,
S.D.=49.75 v. mean=151.09, S.D.=35.65 ; t(51)=
1.30, po0.20] and, as expected, did not evidence
any trend toward diﬀerences at follow-up on the
DAS (Time 2) [mean=143.25, S.D.=37.09 v.
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mean=143.42, S.D.=37.28 ; t(51)=–0.12, p>
0.90]. Moreover, participants with a severe event
had a large but statistically marginal decline from
Time 1 to Time 2 on the DAS [mean=170.00,
S.D.=49.75 v. mean=143.25, S.D.=37.09 ; paired
t(7)=2.13, pf0.07]. Although participants without a severe event had less of an absolute decrease
in DAS score from Time 1 to Time 2, these
changes attained statistical signiﬁcance [mean=
151.09, S.D.=35.65 v. mean=143.42, S.D.=37.28 ;
paired t(44)=2.77, p<0.01], probably because of
the larger number of subjects and greater statistical power.
For the restricted sample of participants evidencing clinical change over the course of the study
(n=37), post hoc analyses for the interaction parallel to those conducted in note 2 indicated that
participants with a severe event, compared to
those without a severe event, had signiﬁcantly
higher DAS scores at Time 1 [mean=186.33,
S.D.=46.70 v. mean=148.13, S.D.=36.66 ; t(35)=
2.24, p<0.04] and, as expected, did not evidence
any trend toward diﬀerences at follow-up on the
DAS (Time 2) [mean=147.00, S.D.=40.11 v.
mean=140.26, S.D.=38.37 ; t(35)=0.39, p>0.65].
Moreover, participants with a severe event had a
large and statistically signiﬁcant decline from
Time 1 to Time 2 on the DAS [mean=186.33,
S.D.=46.70 v. mean=147.00, S.D.=40.11 ; paired
t[5]=3.68, p<0.02]. Participants without a severe
event again had less of an absolute decrease in
DAS score from Time 1 to Time 2, which also
remained statistically signiﬁcant [mean=148.13,
S.D.=36.66 v. mean=140.26, S.D.=38.37 ; paired
t(30)=2.29, p<0.03].
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