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Stress and Memory Bias Interact to Predict Depression in Multiple
Sclerosis

Joe Beeney and Peter A. Arpstt
Pennsyivania State University

This study is an investigation of the mederating effect of cognitive schema on the relationship between
stress and depression in individuals with multipte sclerosis {MS), In the study, the authors employed a
performance-based measure of affective memory bias and a self-report measure of everyday stress to
assess both direct and interactive effects of cognitive scherna and stress on depression in individuals with
MS. The specific hypotheses were that high stress would be more highly associated with depression if
an individual also demonstrated & bias for negative information, but that a bias for positive information
may buffer against the effects of stress on depression. Resuits supported the hypotheses, demonstrating
a significant effect of the interaction and differential effects of stress based on the direction of memory
bias, Implications for understanding depression in M8 are discussed, as well as dominant theories of adult
depression in the general population. The results are also discussed as a potential coatradiction to A, T.
Beck's (1967, 1976) developmental hypothesis of cognitive schemas.
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In the normal brain, myelin sheaths insulate axonal Abers,
enabling fluid electrical conduction along the axon between gaps
in the myelin. In the brains of those with multiple sclerosis (MS),
this process is disrupted (Armett, 2003; Brassington & Marsh,
1998; Compston et al., 2003), Discrete plagues form, parily caused
by proliferating astrocytes, resulting in the destruction, swelling, or
fragmentation of myelin. Such plaques can form anywhere in the
brain and spinal cord, interrupting saltatory conduction and resuit-
ing in highly variable physical and cognitive impairments. Al-
though about three fourths of plaques are found in the white
matter, some affect the gray matter and junctions between gray and
white matter {Pittock & Lucchinetti, 2007). Common symptoms of
this process include muscle weakness, visual disturbances, urinary
disturbance, balance problems, and significant problems in any
domain of cognition (Arnett, 2003).

Depression is much more common among individuals with MS
than the general population {Joffe, Lippert, Gray, Sawa, & Hor-
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vath, 1987; Minden & Schiffer, 1990; Sadovnick ez al., 1996), and
research suggests depression is more common in iadividuals with
MS than other chronic illnesses, including other neurological dis-
orders (Minden, Orav, & Reich, 1987; Schiffer & Babigan, 1984).
Before onset of the disease, individuals are no more at risk for
depression than the genera} population. However, after onset of the
disease, risk for depression is highly elevated, with lifetime prev-
alence estimated at around 50% (Joffe et al, 1987; Siegent &
Abernethy, 20035). Understanding what changes are related to this
inflation in the prevalence of depression is essential for under-
standing the disorder and targeting possibilities for treatment,

In the current study, we atterpt to assess the importance of the
moderating effect of memory bias on the relationship between
stress and depressive symptoms in MS. A central goal is to further
fimnited research on the importance of these variables, essential to
numerous cognitive models of depression for the general popuia-
tion, within an MS sample. Various cognitive models have at-
terapted to explain the onset and maintenance of depression in the
general population (e.g., Abramson, Metaisky, & Alloy, 1989;
Abramson, Seligman, & Teasdale, 1978; Beck, 1967, 1976} Vul-
nerability to depression in cognitive models (henceforth called
cognitive vuinerability) occurs when an individual possesses de-
pressogenic cognitive schemas—structures for “screening, coding,
and evaluating the stimuli that impinge on the organism”™ (Beck,
1967, p. 283). According to Beck (1967), these schemas remain
latent until activated by stressful life events. When activated, such
representations allow greater access to negative themes, shape
expeciations, evaluations, and perceptions, and they interact with
stimuli to guide astention, memory, and cognition (Segal, 1983;
Williams, Watts, MacLeod, & Mathews, 1997). Because schemas
are thought to interact with information to guide attention and
memory, many researchers have used information processing par-
adigms to examine negative information processing biases in those
with unipolar depression (e.g., Ingram, Bemet, & McLaughlin,
1994; Teasdale & Dent, 1987; Timbremont & Braet, 2004). These
paradigms are performance-based procedures for measuring cog-




STRESS AND MEMORY BIAS INTERACT

nitive schema. Such procedures are in coatrast 1o self-report par-
adigms of dysfunctional attitudes in that, rather than asking a
participant about certain cognitions, ‘the variable of interest is
actually output on a certain task. This output is thought to be
influenced by cognitive schemas. Some examples include asking
participants to remember emotionally valenced words, track a
story in a dichotic listening task while positive and negative
distracter stimuli are presented, or take a modified Stroop task with
positive and negative stimuli.

Cognitive theories have been criticized because of early re-
search that consistently found that information processing biases
and negative or dysfunctional cognitions were found when indi-
viduals were depressed but were not apparent when depressive
symptoms remitied (e.g., Coyne & Gotlib, 1983). If this were
comect, it would provide evidence against the influence of cogni-
tive schemas in depression and suggest that memory bias and
dysfunctional attitudes found in depression are simply concomitant
symptoms. However, in response to these criticisms, subsequent
tesearchers have called attention to the diathesis-stress nature of
Beck's (1967, 1976) cognitive theory (Segal & Ingram, 1994).
Proponents of schema theories have argued that Beck’s theory
proposes that such schemas remain latent until they are activated
by stress. Importantly, studies that make attempts to activate such
schemas through mood induction and other means are largely
supportive of the presence of depressogenic cognitive schemas,
both measured as dysfunctional attitudes and as information pro-
cessing biases among those with current as well as remitted de-
pression {see Scher, Ingram, & Segal, 2003).

The nature of the stress that activates cognitive schemas is not
well defined, and conceptualizations of stress differ within the
stress literature. Whereas some stress inventories focus on major
life events, the Hassles and Uplifts Scale (DeLongis, 1983; De-
Longis, Folkman, & Lazarus, 1988; Lazarus & Folkman, 1989),
used in this study, conceptualizes stress as both the minor stressors
that oceur every day (bassles) and the positive compensatory
experiences (uplifis) that may balance these stressors (Kanner,
Coyne, Schaefer, & Lazarus, 1981). Further, the aathors of the
scale place importance on both the significance of the stressful and
positive evenis for an individual as well as his or her perceived
ability to meet the demands of these stressors. Thus, the Hassles
and Uplifts Scale is a measure of stress appraisal.

In the current study, we used a performance-based measure of
cognitive schema, and we examined the moderating effect of
cognitive schema on the relationship between stress and depres-
sion, which is a common and central interaction to many models of
depression (Abramson et al., 1978, 1989; Beck, 1967, 1976). For
instance, Abramson et al. (1989) have posited with their hopeless-
ness theory that stress leads to depression when a negative life
event interacts with the distal influence of depressogenic inferen-
tial styles about the self and the cause and consequence of the
stressor, coupled with the proximal influence of maladaptive atiri-
butions about the negative evens, Similarly, in Beck’s (1967, 1976)
theory, negative self-schemas are hypothesized to provide a cog-
nitive vulnerability to depression through effects on information
processing and appraisals of life experiences.

The relationship between cognitive schemas and depression
among individuals with MS has not been extensively studied.
Additionally, the bulk of inquiry has been research employing both
self-report measures of schema and depression, which is problem-
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atic because of same-method overlap and potential response bias
influencing associations. However, research to date suggests the
importance of the influence of cognitive factors on depression in
MS. Shnek, Foley, LaRocca, Smith, and Halper (1995) found
learned helplessness, cognitive distortions, and self-efficacy each
held significant zero-order correlations with depression in an MS
sample. Kneebone and Dunmore {2004} found that stable and
global attributional styles to hypothetical negative events were
positively correlated with Center for Epidemiological Studies De-
pression scale scores. Another study (Barrett, 1992) did not sup-
port the relationship berween attsibutional style and depression but
has been criticized for using an insufficient sample size {n = 53)
to detect an effect (Kneebone & Dunmore, 2004). Johnson, Lange,
Tiersky, DeLuca, and Natelsor (2001) found that— compared with
healthy, sedentary control participants—individuals with MS dem-
onstrated a depressive attributional style that was characterized by
beliefs that good events are isolated, whereas causes for bad events
are omnipresent. Despite this interesting finding, this study was
limited by the fact that no measure of depression was used.

The use of performance-based measures of cognitive schema
reduces the possibility that the relationship between self-report
measures of negative response bias and depression may be inflated
by shared method variance. The proposed study involves a sen-
tence reading working memory measure called the Affective Read-
ing Span Task (ARST; Bruce & Armett, 2005), which allows fora
performance-based assessment of memory bias. Using this task
(described later}, Bruce and Arnett (2003) found that mildly and
moderately depressed participants demonstrated a recall bias for
affectively negative words relative to the nondepressed MS group.
The study is the first in the MS literature 1o demonstrate that
individuals with depression evidence a memory bias for negative
information,

Despite this evidence of the importance of cognitive factors in
depression in individuals with MS, a feature of Beck’s {1967,
1976) theory of depression appears to make it an improper fit for
depression in individuals with MS. Beck posits that depressogenic
schemas are developed in childhood or early adolescence. How-
ever, research hag found that before onset of MS, patients experi-
ence depression at rates similar to the general population (Joffe et
al., 1987; Minden et al., 1987), and after disease onset, individuals
with MS experience depression at much higher rates. It would
appear then, that cognitive vulnerability to depression would have
10 be acouired after disease onset. Because disease onset is typi-
cally in the late 20s and early 30s, findings that schema-related
variables are associated with depression in individuals with MS
{e.g., Bruce & Arnett, 2005; Kneebone & Dunmore, 2004) seem
inconsistent with Beck's developmental hypothesis and appear (o
argue that depressogenic cogaitive representations can be formed
in adulthood. An alternative hypothesis is simply that those with
MS possess these cognitive schemas but that the individual has yet
to meet adequate levels of stress. MS, in turn, provides the signif-
icant stress to activate these schemas that are otherwise buried
representations about the self.

In addition to a number of studies that link life stress to onset of
first MS symptoms (Grant et al, 1989; Warren, Greenhill, &
Warren, 1982), clinical exacerbations (Ackerman et al, 2000,
Franklin, Nelson, Heaton, Burkes, & Thompson, 1988; Mohr,
Goodkin, Nelson, Cox, & Weiner, 2002}, and poorer general
health (Fisk, Pontefract, Ritvo, Archibald, & Mumay, 1994), re-
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search has consistently supported a relationship between stress and
depression in MS samples (Pakenham, 1999; Patten, Metz, &
Reimer, 2000) and among the general population (see Hammen,
2005; Kessler, 1997; Mazure, 1998), In the MS literature, Aikens
et al. (1999) found life stress at Time 1 to be a strong predictor of
depression at two time points, even after controliing for physical
disability and cognitive status. Giichrist and Creed (1994) reported
that a group of individuals with MS and depression had higher
stress than a noadepressed MS group. Prior work has also sup-
ported a relationship between stress in the form of economic
pressure and depression among individuals with MS (McCabe &
de Judicibus, 2003).

One study {Kneebone & Dunmore, 2004) in the MS literature
has tested whether auributional style, one concepiualization of
cognitive schemna, moderates the relationship between life stress
and depression. The authors assessed life stress via a self-report
measure of recent life changes, as well as time since Jast MS
exacerbation. They found significant relationships between both
measures of stress and depression, and a significant relationship
between giobal and stable negative atributional styles and depres-
sion. These investigators also found a significant interaction be-
tween stress and attributional style, but only for global negative
attributions. The present study and Kneebone and Dunmare’s
(2004) study are similar in their attention to the inieraction be-
tween stress and cognitive schema, However, in the current study
we employ different conceptualizations of both stress and cogni-
tive schema, and different methods of assessment, using a perfor-
mance-based measure of memory bias and a scale of appraisal of
daily fife stressors.

With these considerations in mind, we hypothesized that mem-
ory bias will moderate the effect of stress in predicting depression
in individuals with MS. More specifically, we predicted that as
report of stress increases, MS$ patients who demonstrate refatively
better recali of negative information will evidence higher ratings of
depression, whereas better recall for positive information, even in
the contexi of higher siress, will be associated with lower report of
depressive symptomology.

Method
Participants and Procedure

Participants were 93 individuals recruited by a number of
means: advertising in a newsletter, recruitment from MS support
groups in the central Pennsylvapia area, and flyers distributed in
the State College (PA) community. All participants inciuded in the
study had definite or probable MS. MS diagnosis and course type
were assigned by board-certified neurologists according to ac-
cepted research protocols (Lublin & Reingold, 1996; Poser et al,
1983). Exclusion criteria for the study were as follows: (a) history
of neurological disease other than MS, (b} history of drug or
aicohol abuse, (c) history of developmental learning disability, (d)
visual or motor disturbances that would prohibit testing without
significant alteration of testing procedures, or (e) cumrently expe-
riencing a clinical exacerbation. Participants were given 75 dollars
for their participation in the study, Informed consent was obtained
for all participants, and the study was approved by the Behavioral
Committee of the University Institutional Review Board at the
Pennsylvania State University.

Measures

Chicago Multiscale Depression Inventory (CMDI),  Research-
ers have argued that most traditional measures of depression tend
to overestimate depression in chronic iilness populations because
of inclusion of items that overlap with disease symptorns (Arnett &
Randolph, 2006; Mohr et al., 1997; Nyenhuis &1 al., 1998), The
MBI, which has been found to be a valid and reliable measure of
depression (Myenhuis et al, 1998), is a 42-item self-report mea-
sure, consisting of three subscales. These scales measure mood,
evaluative, and vegetative symptoms-—an approach meant o con-
trot for possible confounds between MS disease symptoms and
vegetative depressive symptoms. Consistent with Nyenhuis et al.’s
(19%3) recommendation, only the Mood and Evaluative subscales
are included in analyses.

ARST. The ARST {Bruce & Arnett, 2005} is a modification of
2 test for working memory originally developed by Daneman and
Carpenter (1980). The task is a computer-based measure meant to
tax working memory, limit use of complex encoding schemes, and
assess memory bias for affective words. As such, the task also
represents a performance-based measure of cognitive schema,
Participants begin the task by reading aloud negatively or posi-
tively valenced sentences on 2 computer screen. Following each
sentence is a target word of the same affective valence, also read
aloud. Pacticipants are asked to remember just the target words as
they read through a series of sentences. Each screen contains only
one sentence and target word combination. Participants are in-
structed to read sentences until they are confronted with a blank
screen. At that time, they say aloud zll target words that appeared
in the previous testing block (since the last blunk screen appeared).
Initially, testing blocks are two sentence/target word combinations.
However, as the task progresses, testing blocks incrementally
increase to five sentence/target word combinations. After comple-
tion of the task, participants are also asked to recall as many words
as they can remember from all of the testing blocks. An example
of the task is presented in Figure i. '

The test includes 28 positive and 28 negative sentence/target
word combinations. Affective valence is alternated throughout the
task {e.g., negative then positive then negative) to control for
potential positional effects. The ARST has been used in two
published studies to date (Bruce & Armer:, 2005; Bruce, Polen, &
Amest, 2007). In the initial study using the ARST (Bruce & Arnett,
2005) the authors found that a nondepressed MS group tended to
demonstrate a positive memory bias across all memory indices,
whereas both mildly and moderately depressed MS groups tended
to demonstrate negative memory biases. This is a similar pattern of
results found for other memory bias measures (see Matt, Vazquez,
& Campbell, 1992, for review). No normative data exist, as of yet,
for the ARST. However, as an experimental task, it resembles
other performance-based memory bias tasks that have been used in
the literature, is modeled after a widely used working memory test
(Daneman & Carpenter, 1980), and demonstrates patterns of mem-
ory recall for valenced material among depressed and nonde-
pressed individuals comparable with other studies.

The memory bias variable used in the study was derived by
converting both the memory bias during the task (initiai bias) and
during free recall (delayed bias) 10 z scores and summing these
{total bias). The z scores were construcied with the values of the
current MS sample 8s the reference group, as in Bruce and Arnett’s
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I wish there was someone to whom
I could say that I felt sorry. death

Forrunately, the elderly man had at
long last met 2 kind-hearted
woman. free

Crying, Jane weat to the hospital
with a broken leg. woe

Figure 1.

{2005) study. This was done to maintain the relative distance from
the mean in relation to the sample for both positive and negative
words, simply putting each on a common metric. Both the initial
and delayed indices were obtained by subtracting negative from
positive words recalled. The total bias index is used because it is
meant to capture additive effects of initial and delayed bias and is
the index most highly associated with depression in prior research
{Bruce & Arnett, 2005).

Because differences between positive and negative target words
and positive and negative sentences not related to affective valence
could create rival hypotheses for any memory bias observed using
the ARST, such differences were assessed. Analyses were used to
assess whether positive or negative target words significantly
differed in terms of frequency of use in the English language and
word type (i.e., noun, verb, adjective). Positive and negative sen-
tences were also assessed for possible differences in number of
syllables.

Hassles and Uplifts Scale. The Hassles and Uplifts Scale
{DeLongis, 1985; Delongis et al., 1988) is a measure of everyday
life stress. Participants are instructed to rate 33 jtems on a 4-point
scale ranging from O (none or nor applicable) to 3 (a great deal)
on the basis of the past month. Panicipants make 2 rating of each
item on the degree to which it is a hassle, and they make snother

Pasticipant reads sentence and word
presented on a computer screen.

After the participant finishes a
screen, the screen changes. The
participant reads the new sentence
and target word.

Again, the screen changes and the
participant reads the new sentence
and target word.

When a blank screen is presented,
the participant recalls target words
in any order: “woe, death, free.”

[Mustration of the Affective Reading Span Task.

rating of each item on the degree to which it is an uplift. ltems are
drawn from a wide variety of life domains. Researchers have
supported that the scale demonstrates adequate reliability and
validity (Del.ongis, 1983).

Expanded Disability Status Scale (EDSS).  Participant disabil-
ity was assessed with the EDSS (Kurtzke, 1983). The EDSS is a
commonly used measure in clinical and research settings for
assessing MS disease progression and neurclogical impairment, in
which participants are rated according to their furctional abilities
in a numnber of different physical domains. The scale ranges from 0
to 10. Higher ratings indicate greater disability, with a O rating
meaning no physical disability/disturbance in functional sys-
tems, 9.5 meaning extreme functional system disturbance {inabil-
ity to comrunicate or eat), and 10 meaning death due to MS.

Data Analysis

Depressive symptomology was measured with the mean of the
CMDI Mood and Evalusative subscales, which were converted to ¢
scores with Nyenhuis et al.’s (1993) healthy controls as the refer-
ence point. Relative stress appraisal was assessed with the Hassles
and Uplifts Scale and more specifically was computed as uplifts
minus hassles. Some published swmdies have used this approach
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(e.g., Madu & De Jong, 2002; Wetler & Avinir, 1993). Memory
bias was assessed with the ARST, using the total bias index
outlined above. Relationships among demographic and disease-
related variables and depression were assessed, including age,
gender, disease course, disease duration, symptom duration, and
EDSS rating. If any factors were significantly associated with the
CMIDI Mood and Evaluative depression scores, we planned to
enter them into the first step of the regression equation to control
for variance associated with these factors.

Regression interaction analyses were performed according to
accepted methods as outlined by Baron and Kenny (1986). The
stress variable was entered after any demographic variables, the
memory bias score foliowed, and the interaction between stress
and memory bias was entered into the final siep of the model. All
regression assumptions for the analysis were met, except for a
vielation of normality, which was corrected (see below). There
was no evidence of violations of linearity, homoscedasticity, or
multicollinearity.

Results
Preliminary Analyses

A violation of normality was detected with a Kolmogorov—
Smirnov test and was corrected by transforming the CMDI Mood
and Evaluative subscales’ variable with a negative inverse function
(to comect for positive skew while maintaining directionality).
Table 1 displays means and standard deviations for all indepen-
dent, dependent, and demographic variables, Table 2 displays
zero-order correlations between all variables. These correlations
were conducted to assess for a relationship among the CMDI,
demographic variables, and independent variables. Because there
were no significant refationships between the CMDI and demo-
graphic or iliness variables, these latter variables were excluded
from subsequent analyses.

We assessed differences between positive and negative target
words in terms of werd frequency and word type. Positive and
negative target words did not differ in terms of relative frequency
of use in the English language, 1(54) = 1.06, p > .29, nor did they
differ in terms of word type x*2, N = 60) = 046, p > 70

Likewise, positive and negative sentences did not differ in terms of
number of syliables, ((34) = 14, p > .17.

Regression Analyses

Regression analyses are displayed in Table 3. Uplifts minus
hassles was entered at Step 1 of the regression model. This vardable
explained around 12% of the vadance in depression scores, sup-
porting a relationship in which report of greater stress appraisal
sas associated with higher CMDI scores, B = .12, p < .01, B =
.35, The ARST total bias index was entered at Step 2 of the model
and significantly accounted for additional variance, AR = (08,
p = .01, § = .29. Bias toward remembering positive words was
associated with repont of lower CMDI scores. The interaction
between hassles minus uplifis and the ARST total bias index was
entered at Step 3 of the regression model. The interaction signif-
jcantly explained variance in depression scores beyond that al-
ready accounted for by main effects, R model = .26, p < .01,
AR: = 09, p < 01,8 = -.30.

A graph of the interaction was plotied by creating three regres-
sion lines with three data points each. Because the stress variable
was calenlated as uplifts minus hassles, the regression lines rep-
resented one standard deviation above the mean in terms of uplifis
minus hassles (low stress), the mean (no stress), and one standard
deviation below the mean (high stress). The three data points for
each regression line represented one standard deviation above the
mean (positive bias), the mean {no bias), and one standard devi-
ation below the mean (nregative bias) for the memory bias variable.
A graph of the interaction is presented in Figure 2. As demon-
strated by the graph and consistent with the hypotheses, reporis of
high amounts of hassles relative to uplifts were related to higher
CMDA scores if individuals also demonstrated a bias on the ARST.
Interestingly, report of more hassles relative to uplifts, coupled
with demonstration of a bias for remembering positive words on
the ARST, was associated with lower CMDI scores.

Discussion

The importance of cognitive factors in relation to depression in
individuals with MS is not well understood. A handful of studies

Tabie 1
Participant Characteristics
Variable M $D Minimum Maximum Skewness Kurtosis

Age 47.59 8.87 23 65 -.25 —.04
Memory bias .02 1.55 -4.09 4.04 26 19
CMDI Mood and Evaluative ¢ score 51.25 1133 41.20 92.87 1.67 2,59
BDI 1167 7,05 040 28.G0 49 —43
Diagnosis duration (years) 10.87 7.87 0.00 37.00 g5 07
Symptom duration (years) 14.8% 8,73 .00 37.00 36 —-.63
Education 14.32 196 10.60 20.00 32 -.352
EDSS 439 1.58 0.00 8.00 -.33 36
Hassles 42.00 i9.71 6.00 96.00 .67 02
Uplifis 60.20 222 23.00 133.00 .39 10
Uplifts minus hassles 18.20 26.91 -38.00 91.00 .36 13

Note. TMDI = Chicago Multiscale Depression Inventory Mood and Evaluative subscales; BDI = Beck Depression Inventory; EDSS = Expanded
Bisability Status Scale.
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Table 2
Correlations Among Varigbles
Diagnosis Memory Hassles and Symptom
Variable Age  CMDI duration Education EDSS Gender bias uplifis duration
Age 1.00 -.04 457 —.10 .29 12 22" ~.04 517
CMDI Mood and Evaluative 1.00 .13 03 19 Q1 =27 -327 .06
Diagrosis duration 1.60 —.10 a2 0 .06 03 g
Education 1.00 —.24" -.12 03 03 ~.10
EDSS 1.00 a1 08 —.13 397
Gender 1.00 07 00 A7
Memory bias 1.0 217 14
Hassles and uplifis 1.00 02
Symptom duration 1.00

Nore.
“p< 05

-

p < Ol

has assessed varizbles related 10 cognitive schema, but only one
study (Bruce & Arnett, 2003) has employed a performance-based
measure of cognitive schema—a more rigorous, objective test of
the construct. Furthermore, only one study (Kneebone & Dun-
more, 2004) has examined the possible interaction of stress and
schema factors as proposed by cognitive theories of depression.
The purpose of the current study was to examine the moderating
effect of cognitive schema, which was assessed using a perfor-
mance-based construct of memory bias, on the relationship be-
tween stress and depression in individuals with MS.

The cument study supports the imporiance of the interaction
between stress and cognitive schema in relation to depression in
individuals with MS. After entering two factors into the regression
equation explaining close to 18% of the variance in depression
scores, the interaction varisble explained an additional 9% of the
variance. The nature of the interaction was essentially as predicted.
More negative memory bias and relatively high stress appraisal
were associated with higher depression scores. More positive
memory bias, even when individuals endorsed relatively more
stressors, was associated with lower depression scores. Although
we have conceptualized that schema moderates the relationship
between stress and depression symptoms, because the data are
correlational, other models cannot be ruled out. For instance, stress
may lead to depression, which may lead to a negative memory
bias. Such a hypothesis is & sedous rival to the conceptualization
_ that cognitive schemas are activated by stress and lead to depres-
sion. Although this latter hypothesis has suppert in the general
population, the current study or previous research has not clearly
supported such a model in an MS sample.

Importantly, tests of several aspects of the memery bias measure
were used in the current study to rule out potential rival hypoth-
eses, Tests comparing the relative word frequency in the English
language and word type between positive and negative sentences

CMDI = Chicage Multiscale Depression Inventory Mood and Evaluative subscales; EDSS = Expanded Disability Status Scale.

on the ARST revealed no significant differences. Syliables per
sentence between the two types of sentences also were not signif-
icantly different.

Gererally, the results of the current study can be counted as
support for a number of theories of depression. Specifically, the
study appears to support Beck's (1967, 1976) theory of depression,
which suggests that negative experiences activate depressogenic
cognitive schemas, within an MS sample. The current data appear
to suppott the importance of cognitive factors and the interaction
between stress and schema within an MS sample, aithough more
research is needed to better clarify the association of memory bias
as & measure of cognitive schema in an MS population.

In addition to clarifying the understanding of depression in the
context of MS, this study, and others focused on cognitive vari-
ables in MS samples, may help refine understanding of the nature
of such variables. Beck (1967) hypothesized that depressogenic
cognitive schemas are developed in childhood or early adolescence
as a result of negative experiences. However, attending to findings
that suggest {&) people who have MS become depressed at rates no
greater than the gereral population before disease onset, (b) risk
for depression is highly elevated following disease onset, and ()
support is accumulating for the importance of schema-related
varizbles in depression among those with MS, it appears that the
cognitive schemas would necessarily develop after disease onset.
This would suggest that depressogenic schemas can develop in
response 10 a chronic disease with an onset typically in aduithood.
As mentioned, an alternative hypothesis is simply that those with
MS have not been confronted with adequate levels of stress re-
guired to activate such schemas. Although plausible, such a con-
ceptualization may be less likely than our previous suggestion.
Because of a high prevalence of depression in individuals with
MS, often estimated at around 30%, this hypothesis would imply
that a large number of individuals have early experiences that

Table 3
Regression Examining the Interaction Berween Stress and Memory Bias on Depression Symptoms

Step B 8 R AR? AF p
Step 1: Relative stress (uplifts minus hassles) 0.00 0.35 12 a2 12.12 <
Step 2: Memory bias {Affective Reading Span Task total bias) 0.00 .29 18 .06 6.82 Rii
Step 3: Stress X Memory Bias —0.00 -.30 26 .09 [0.23 <0t
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Figure 2. Graph of the interaction. Negative memory bias and refatively high stress is associated with higher
depression scores, whereas positive memory bias is associated with lower depression scores, even when
combined with high stress, CMDI = Chicago Multiscale Depression Inventory.

make them vulnerable to depression. However, whereas remitted-
depressed patients in the general population have tended to show
evidence of depressogenic schemas, never-depressed individuals
do not typically demonstrate such cognitive structures (Scher et al.,
2005). Still, the current methodology does not allow us to elimi-
nate such a possibility in our MS sample. Our findings thus argue
for investigating the potential need for refinement in understanding
of the development of depressogenic cognitive schemas, at least in
patients who develop chronic neurological illnesses, such as MS.

Our data are consistent with a study that found that disease
representations are related to depression in individuals with MS
(Jopson & Moss-Morris, 2003). Jopson and Moss-Morris (2003)
found that facets of disease representations--such as beliefs in
serious conseguences of the disease, low appraisal of personal
control over the disease, and making psychological attributions for
the disease—were all related to depression. Their study appears to
suggest that cognitive representations of the disease itself impact
depression.

There are a number of Hmitations of the current stady. First, as
a comelational analysis, the results rule out making firm attribu-
tions of the causal direction between variables. Second, the study
employed a self-report measure of depression, better understood as
a measure of depressive symptomology rather than clinical depres-
sion. Third, our study employed a self-report measure of stress that
combines the assessment of stress with stress appraisal. Although
this conceptualization is an explicit feature of the scale used, i
could be argued that this stresy scale is overly influenced by
cognitive schema in a manner similar to the way memory bias is
affected by such representations. However, although the memory
bias index and the stress inventory were significantly associated,
the magnitude of the relationship was small, with one scale only
explaining 4% of the variance in the other. This suggests that the
overlap between the stress measure and cognitive schema was not
large.

Although the current study further supports the influence of
cognitive factors in depression in the context of individuals with
MS, more research is needed. A primary question sill to be
answered is whether evidence of the presence of cognitive sche-
mas in individuals with MS is apparent after depressive symptoms
remit or can be activated by stress as has been found in the general
depression literature. It could be that memory bias among those

with depression and MS is simply a concomitant of depression,
even though this does not appear to be true in the general popu-
lation.

“The current study adds to a growing but limited literature that
supports the significance of cogritive factors in depression among
those with MS. Specifically assessed in the current research was a
hypothesized interaction between stress and a performance-based
measure of memory bias. The results of the study support the
interaction, a moderating effect consistent with a aumber of cog-
nitive diathesis-siress models of adult depression, suggesting such
models may be important in understanding depression amongst
those with MS.
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