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Background: Despite the high lifelime prevalence of depression in multiple sclerosis [MS}, its longitudinal
eaurse is poorly understoad.

Obijective: To examine the longitudinal course of and relicble change in different depression symplom
clusters in MS, and the longitudinel associction of interferon beta treaiment ond coping with depression
symploms.

Methods: 53 MS palients were examined at two time points three years apart on the Beck Depression
inveniary {BDI} and the Chicago Multiscale Depression Inventory (CMDY).

Resulis: Correlations from fime } lo time 2 for BDI, CMDiotal, CMDl-evaluative scale, and CMDl-vegelative
scale were all highly significant, end relioble change indices reflected litlle change over fime. In conlrast, the
correlation over fime for the CMDl-mood scale was significantly lower {p<0.05) than the CMDI-evoluctive and
CMDI-vegelotive scale correlations, and over 40% of patients showed refiable change. Palients whe improved
in their mood shawed increased use of aclive coping, while patients who worsened showed decreased active
coping strategies; the latter were also significantly more likely 1o have been toking inferferon beia drugs ot both
fime points than patients who did not change in their moed functioning.

Conclusions: Mood symploms of depression cre significanfly more variable over #ime than
neurovegelalive or negative evaluative symploms in M3 patients, Decrecsed use of aclive coping
strategies may put palients at risk of increased depressed mood, whereas incrensed use of aclive coping
may resulf in decreased depressed mood longitudinally. interferon beta use may pul patients at risk of

increases in depressed mood.

sclerosis (MS) patienis are high, lypicatly falling around

s0%. © Although numerous suilies have examined
depression in MS cross sectionadly,’ * fow have cxamined it
tongiludinally, Schreurs and colleagues’ found that Beek
Depression Inventory (BIH} rasings aver a onc year period
were  highly correlaed  (r=0.72}. Using the Hamilton
Depression Raling Scale, Amate and colleagucs found that
MS patients showed a mild increase in depression relative 10
controls over a four year period,’ but then remained stable
through a 10 vear foltow up siudy.”

Several other studies have examined depression in MS
lengitudinally in the context of immunomedulatory treat-
ment. Findings from these studies suggest thal depression in
M5 is sometimes related o trealment with interferon beta
drugs.” * but not related in other studies,™ and appears 1o be
relatively stable over tme™" (but see Borras alvy.
However, given that these freatment siudies were ciinical
trials, it is unclear what the astural history of depression
would be in a mixed community sample of M5 patients.

One Himitation of alt longitudinal depression studies in M3
is that none has examined reliable change over linmc on a
paticnt by patient basis. Existing studies have Lypically
compared means or mean changes over time, or examined
correlations Letween scores tonghudinally, Although such
data are illiminating, they can obscure significant individual
variability, llemifying the proportion of patiers whe change
significantly over time in M3 is important in ordes 1o gain an
appreciation of the natural history of depression sympioms in
M5, Additionally. gaining an undersianding of Tactors that
might account for change should provide ¢lues lor guiding
more eifective treatments. Another Hmiiation of longiwudinat
work on depression in MS is that all swudies have used glabal
indices of depression that do not distinguish  between

Lit'climc prevalence cslimates of depression in multiple
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different depression symplom clusters, such as those relating
to maod, negative evaluaiive, and neurovegetative features. ™
' pistinguishing among componems ol depression is
imporiant, given the hypothesised overfap between M5
symploms and neurovegesative Synplmis af depression'™ ™
(bal see Aikens of af”). Additionally, it may be that different
depression symplom clusiers show  different patierns of
change over tme.

With these considerations in mind, the first specific aim of
our study was to cvaluate the consistency of depression
symptom clusters longitadinatly. Based upon resulis from the
few existing longitudinal studies of depression in M5, we
hypotlesised  that (e corrclation of  depression scores
between time points would be large in magnitude, Because
some research as suggested that interferon beta- 107 {but see
Feinstein of al) and interferon beta 1a® {bul see Palien and
Metz! ¥) may be related 1o depression, a seeond {explora-
tory) aim was 1o examinge whether an increase in depression
sympioms is associated with interferon beta use, Coping has
heen shown i be assoclated with depression in MS in
previous reperls,™ * As such, a third aim was 10 examing
coping, in partcular whether increases in maladaptive coping
and decreases in adapmive coping would co-vary  wilh
increased depression symploms over Lime.

Although in the light of the lengitudinal stability of
depression scores reported in previous work it was experted
that depression symptom scores from our study woukd also
be siable, Because no existipg study has examined the
stabifity of different clusters of depression symptoms oves
sime, this part ol the study was considered exploratory,
Abbreviations: B0, Back Depression Inventory; CMDI, Chicogo

Multiseale Depression Inveniary; EDSS, Expanded Disahility Status
Scale; M3, multiple sclerosis
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Teble 1 Summary of pariicipant choracleristics of fime 1 and lime 2
Vatiable Mean T] 50T Mean T2 5D 712
CMD! mood scale tseores 49.2 7.4 51.5 1y
CMDI evaluclive scale 1 scores 515 2.7 49.6 .z
CMD! vegelative scole, # scores 642 138 61.9 139
CMD total 1 scores 54.7 10.9 554 114
Bock Depression lnventery {BOR 10.2 7.4 8.5 5.6
Age [years] 46.6 7.6 49.5 77
Educotion [yeors) 14.9 2.3 15.4 25
Kurizke {1983) EDSS 4.5 1.4 &7 1.6
Symptom duration [years] 14,0 9.4
Diognesis duration lyears) 7.6 59
n {7} % {11} n [12) % 2]

8D depressed” 26 49 26 38
Sex

Male 12 23

Femele 41 77
Clinizal course

Relopsing-remitiing 31 58

Secondory progressive i5 28

Primary progressive é it

Progressive relopiing 1 2

n {71} % [T

Dlognoslic cotegory

Chinicolly definite 49 92

Clinicolly probuble 3 6

Lobaratory supported definite 1 2
For mosl variobles, n=53.
“Pationts folfing in the "mild-mederate” BOI depressed range o above.
B0, Beck Depression nventory; CMOI, Chicogo Mulliscale Depression inventory; EDSS, Exponded Disobility Status
Scale: M3, mulliple sclerosis,

METHODS

Participonts

& subsel of 53 of the 77 MS participants diagnosed as having
definite or probable MS tased on the criseria of Poser efal,” and
doseribed in detail elsewhere,” completed wsting at ume 2
approximatcly three years afier their initial participation. Each
MS participant was dingnosed as baving definic or probable
MS on the basis of the Poser criteria by a board certified
newrologist who alse determined discase course using standard
criteria.? Duration of illness from symplom onset and from
diagnosis, and neurological disability using Kurtzke's Expanded
Disabifity Status Scale (ENSS)™ were also assessed.

All participants provided informed written consent and
were treated in accordance with the ethical siandards of the
American  Psychological  Association. The research wvas
approved by the Institutional Review Board at Washinglon
State University in Puliman, Washingloa.

Participants were recruited from neurologists and MS
support groups in  the nortinwestern United  States.
Participants were exciuded if they had a history of substance
abuse or nervous system disorder other than M, had severe
motar or visual impairment that might substantially interlere
with questionnaire completion; had a premorbid history of a
learning disability: or were experieacing 2 clinical ¢xacerba-
tion at either tme point

Measures

Chicago Multiscale Depression Inventory (CMDI]
and Beck Depression Inventory

The CMDI™ is a seif report questionnaire that was specifically
designed for use in MS and other medical patient groups and
has vegetative, mood, and evaiuative scales consisting of 14
items each. Examinees are asked Lo rale on a seaie of L5
the extent 1o which cach word or phrase (for example, “sad,”
rplum,” “low,” for the moad subscale; “worthless,” ™a
failure,” unwasted,” for the cvaluative subscale; “easily
awakened,” “exhausicd,” “paor appetite” for the vegerative

subscade} deseribes them during the past week, including woday,
wihiere 1 s “not at all” and 5 is “extremely.” Total scores for cach
scale are compuied by simply summing together the partici-
pants’ scores, To facilitate their interpretation, we further
converted these saw scores into | scores using healthy control
norms from Nycnhuis and colleagues’ validation sumly of the
CMDL'" Participants alse compicled the BDLY

COPE

The COPE is a 52 liom scale designed to measure a variety of
coping styles used in response o stressiul events.™ Consistent
with previeus work® with this scale and with the approach
we took in cross sectional studics,” we divided the COPE
invertory ime adapive (Cactive coping’) anud maladapiive
("avoidance coping™) <lusters. The “aclive coping” lilex
combined the active coping, planning, and suppression of
competing aciivities subscales. The "aveidance coping™ index
included the subscales for memal disengagernent, beha-
vioural disengagement, and denial.

Table 2 Reliable change in depression scores from time
1 to fime 2

decreased Increased
Unchanged ~ depression depressien
801 42/53,79%  B/53,15% 3/53, 6%
CMDitotal 38/53,72%  6/53,11% 9/53, 7%
CMDl-evoluolive 42/53, 79%  7/53,13% AfB3, 8%
CMDI-vegeiative #46/53,87%  0/53,0% 7153, 13%
CtDi-mood 31/53, 58%  8/53, 15% 14/53, 26%

Al relichle change indices calculated vsing formulas and guidelines
suggested by Speer.™ Volues required for relicble chenge in origint
seale units {1 valves for CMDI seales, row scores for BDI): CMbhtolal, =7;
CMDi-vegelotive, >4 4; CMDI-mood, =-5; CMDEevaluolive, > 9: BE
raw: =7,

BDI, Beck Depression Inventary; GMDI, Chicsgo Multiscole Depression
Inventory.
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Medication measure

Because relatively few paticnts were taking the interferons
(19%, n = 10), patients taking cither iype (beta Ia or by,
assessed through self report, were combined in the data
analysis.

Procedure

Participants completed the measures described as part of a
longitudinal study of M5, A briet psychosocial interviow was
conducted on the same day. and prior 1o, the lesting and
administrmion of depression symplom questionnaires, The
COPE was mailed 1o participams for completion 2 fow days
before the 1esting day.

Data analytic strategy

SPSS 12.0 fos Windows was used 10 analyse the data. For the
first specific aim—tn cvaluate the linear association of
depression symplom clusiers longitudinally—we calcutated
the Pearson product-moment correlations betwveen CMDI
moaod, negative evaluative, and neurovegeiative symploms
and BDI scores al Lwe time points three years apart. Alse for
this aim, we caleulated reliable change scores from time 1 1o
time 2 for all depression indices using an adaptation™ of a
reliable change index originally proposcd by Jacobson and
Truax,”™ Reliable change indices allow for the calculation of
change in scores that is reliable, that is, not simply caused by
the error inherent in the pasticular measure being examined,
Following Speee's guidelines,™ we also used estimated true
scores at ume 1 for all depression indices because of evidence
for regression 1o the mean. We derived Cronbach's = from the
current sample for the relability indices used in calcutating
Lrue scere eskimaics.

To address the second specific aim, o examine whether an
increase in depression symptoms is associated with inter-
feron beta use, we used a y¢ analysis o examine the
proportions of patients in he reliable  change  groups
tincreased, decreased, stayed the same  for depression
symplom siatus) using interferon beta treatment at both
lime points, For the third aim," ™ to examing whether
change in depression status co-varied with changes in coping
strategies over time, we used repeated measires anatysis of
variance (ANOVAY with reliable change group as the between
groups factor and ifme a3 the repeated micasures factor. The
active coping index was the dependent variable in onc
analysis and lhe avoidance coping index in the other
Additionally, we used active coping at tme | and time 2 as
covariaies in the avoidance coping analysis, and avoidance
coping at time 1 and tme 2 as covagiates in the active coping
analysis. Tukey post-hoc tests were used o follow up any
significant group cifects.

RESULTS

The 33 patiers who participated in the study at time 2 wvere
compared with the 23 patienis whe did net return for testing
on all of the variablies listed in table | using £ tests for
continuous variables and z7 analyses for categorical variables.
None of these analyses was statistcally significant, indicating
(hat there were no systemalic dilferences belween partici-
pants who returned for testing versus those who did not.

Interferon beta use

Table 3

Both time
points

10/53, 19%

Time 1 Time 2

17/53, 32%

Using interferon beto 11753, 21%
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Means and standard deviations for the CMDE scales, the
Lwo BDI measures, and the demographic and illness variabies
are listed in tabie 1.

For the firss specific aim, to evaluate the consistiency of
depression symptom clusiers longitudinadly, because 25
correlations were calcalated (cach of the Tour CMDE scores
plus the BDI correlated with ore anuther at cach Lime point),
a Bonlerroni correction w control {or possible inflated wype 1
erior was applied. Thus a p value of 0,002 was required for
stalistical significance. The correlations butiveen depression
index scores from time | to time 2 were as loltows: BDL
0,62 (P<0.001); CMDI-otal, r=0.61 {p<0.001); CMDI-
mood, =039, (p<0.005); CMDl-evalvative, r=10.70
(p<0.061);  and CMDL-vegelative,  r=10.69 {p=<<0.001).
Fishor's r-to-z transformations showed that the CMIH-mood
scale correlation over time was significantly lower than
CMDl-evaluative (1(53) = 2.28, p<0.03} and CMDi-vegeta-
Hve (1(53) 2.18, p<(h05) scales.

Also relating to the first specitic abm, belore conducting the
reliabie change calendations we evaluated the possibility of
regression Lo the mean in scores over time following Speer's
guidelines,™ Specificalty, dilference scores using time 1 and
time 2 scores were calealated and this difference score was
correlated with patients’ scores on the sane index at time 1.
For all depression indices, this correlation was statisticatly
significant (p<0.63), indicating evidence for regression to the
mean. As a fesulu® we adjusted participants’ time [ scores by
calculating thelr estimated true scoses accordingly before
calculating reliable change indices, This method nvobved
adjusting the obscrved scare for a participant by mudtiplying
the reliability coufficient for the index by the difference of the
sample mean subgracied from the abserved score, and then
adding the sample mean o that product, To then caleulate
reliable change, we subtracted participants” time 1 adjusted
true score fram their tme 2 score on each index, then divided
by the standard errot of the difference of the index attime |,
Table 2 outhines these relable change results for the
depression indices.

Because the largest percentage of participants showed
reliable change on the CMDE-mood scale, we examined our
second and third aims only in the context of reliable change
groups derived from this scale. For thie secend specilic aim, Lo
examine whether an increase in depression symptoms s
related 1o interferon bela use, we lound that 43% ol the
participants (six of 14) in the “increased depressed mood”
group swere laking an inwrleron beta drag at both time
points, whereas only 10% (thiee of 313 in the *unchanged”
group and 13% (one of cight) in the “decreased depressed
mood” group were taking these drugs al Loth time points.

7
36 -
35
144~
33

g

Active coping

KA

30~

—-a— Decreased depression
29 - —— Increased dapression

28

Time 1 Time 2

Figure 1 Depressed moed change groups os a funclion of changes in
aclive coping.
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gecause the 77 test is thought to be less valid in cases where
more than 25% of expected frequency cells in a matrix have
an n value less than 5 (in this case twvo of six cells had
expected counts less than 3, we used Fisher's exact test 10
compare she different groups. Using a Bonferroni test o
adjust for the number of comparisons performed, =was set at
0.017. Differences between the “decreased depressed mood™
and “increased depressed mood” and also belween the
»decreased depressed mood” and “unchapged” groups were
not statistically significant (p value=10.19 and 1.0, respec-
gively). In contrast, the difference hetween the “increased
dgepressed mood” and the »unchanged” group was statisti-
cally significant, p=0.01. Talde 3 outlines the number of
patients taking an interferon beta drug al cach timy poing, in
addition (o the number of patients taking these drugs at beth
Hme peints.

To evaluaie the possible contribution of demographic,
illness, and 1reaiment variables o our group differences, we
cxamined continucus demographic variables {for example,
age, cducation, EDSS, discase duration} using ohe way
ANOVA, and categorical variables {(for example, sex. course
type) using ¥ analyscs, There were 10 statistically significant
ditferences between the mood change groups on any illness
or demographic variable, in addition to utilisation of
psychetherapy or pharmacological treatment for depression
from time 1 o time 2, Because age is a potential confounder,
given thal younger patients are maore likely to be depressed™
and have a relapsing-remitiing course (and therelore more
fikely so be receiving interferom beia treaument), we
conducted several follow up analyses o evaluale the extent
1o which age may have contributed 1o our interferon beta
findings. We compared age data in those patients taking
interferon belas at both time points 10 those patients not
saking interferon betas at cither time point, correfated CMDE-
mood sczle scores ai both tme points with age. and
compared CMBPL-mood scale scores in sceendary progressive
versus relapsing-rentilling paticnts. None of these analyscs
vichled staiistically significant effects; thus it was oot
necessary to conmrol for age statistically,

Analyses for the thitd specific aim, 1o examine whether
change in depression status co-varied with changes in coping
strategivs over time, revealed a sigaificant groupxiime eflect
for active coping (Fiaas = 6.57, p<0.003). Tukey past-hoc
tesis (p<0.03) showed ihai this effect resubied [rom the
“increased depressed mood” group using significantly less
aclive coping al time 2 (covariate adjusted mean = 3131,
SE=1.68} compared with tme 1 (covariate  adjusied
mean = 35.63, SE=1.64), and the “decreased depressed
mood” group using significandy more active coping at time
3 {mean=36.60, SE=221) comparcd with  ume |
(mean = 32.27, SE=2.16) (fig 1). A marginally significant
groupxtime effect was aiso found for avoidance coping
(Fiaan ' = 2.50, p<0.10),

DISCUSSION

Our data indicated that global, ncurovegelative, and negalive
evaluasive measures o depression symploms in M§ wure
fuite stable over time. These data are consistent with several
pther lengitudinal MS studics cxamining depression.s * Y
Our reliable change scores revealed that a large majority of
patients displayed minimal change en these measures over
three vears, However, compared with neurovegetalive and

"Degrees of freedom here are reduced becouse one porficipant did not
complete the COPE at tme 1 and oncther did not complete it of fime 2, A
third porficipont failed 1o complete ot least helf the items making vp the
adlive coping index, and a fourth participant completed less than half the
?uesﬁonnuire overall, As a resull, these porticipants were excluded kom
the analyses.
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negative evalualive symptoms, more patients showud reliable
change in depressed moad over the three year interval.

A lazger proportion of patients who mcreased in their
depressed mond over Ume were using interferon beta drugs
at both time points compared with patients who did not
change in their depressed mood. This increased depressed
mood was not caused by any demographic or iliness variable.
Nonctheless, it is possible that ather variables, not measured
as part of this siudy, contribuied morce lo patiens’ increased
mood disturbance than inierferon beta use, One possibility is
that paticnts inclined o depressed mead to begin with were
more likely (e complain about iliness related problems and,
as such, physicians treating them may have been more fikely
w preseribe discase modifying drugs such as interferon beta
preparations. A fuwure sy providing a more detailed
analysis of weating physicians’ reasons for preseribing
interferon beta drugs could evaluate this possibility. As a
caveal o these findings, it is important to note that the
relationship between change in depressed mood stalus and
interferon. beta wse was not linear. Signiticantly more
patients in the increased depressed moeod group displayed
interferon beia use at both time poitts compared with the
unchanged mond group, bul not compared  with  the
deereased depressed mood group,

The use of adaptive coping strategies co-varicd with
depression symptoms  over e in our MS$ sample.
Specilically, patients  wha increased  reliably  in their
depressed mood also displayed signilicant decreases in their
use of @ more adaptive lype of coping, active coping. Patients
who decreased in their depressed moed displayed signiticant
increases in active coping over time, Although the nature of
our design cannot tease out causalily, it may be that
decreased use of active coping strategies over time leads o
increases in tepressed mood, and that increased use of these
strategivs has some prolective value.

There were several limitations 1o our study. First, the
sample size was relatively smalh, so any generalisations or
clinical application regarding our data should be made with
castion until replication oceurs, Secomd, we did nol use a
clinician rating or diagnostic criteria te diagnose depression
in the present study, As such, we did not study depression so
much as depression symptems, Related o this secondd
limilation, some nvestigators maintain that sclf reperted
svmptoms of depression on mood gquestonnaires primarily
rellect cmotional distress rather than clinical depression per
se. 1t s therefore passible that our self report cepression
symptom measares reflected veneralised eniotional distress,
However, the dilferential proportion of participants increas-
ing in CMDi-mood versus CMDl-cvaluative and CMDI-
vegelative scale scores over lime suggests an alternative
view. I our measurcs were alb simply tapping the same
generaiised factor, such as cmotional distress, then one might
expect them to show compazable change over time, These
caveats aside, it is important e acknowledge that she
outcome of our study could have been different i inter-
viewerfobserver depression ratings had been made and it is
possible that vur measures were simply tapping inte different
dgegrees ol generalised emotional distress. A third Hmitation
concerned the fact that we did not evaluate whethier patients
were taking imerferon beta drugs conlinually from e 1 te
time 2. As such, it was not possible o dewermine e extent (o
which continuous versus sporadic use of such drugs may be
related o increased mootl distusbance in MS. Also, because
our patient sample was relatively small, we combined use of
interferon beta-ia and interferon beta-lb in our data
analyses. A larger sample would have made it pussible e
analyse these agents separately to determine whether the use
of pne was differentially contribating to the effect found for
the mood groups. A Tourth limblaiion is that our exclusionary

WWNap.com
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criteria limit the gencralisability of our findings only 10
patients lining such a profile ol exclusion. A {inal limitalion
is that the correlatien benwveen our depression symptom
scales was undoubiedly inflated because we used the same
measuies at botl time points. A fuluse study coudd examine
the relations between, for example, interview/observation
based sympiom ratings ai one tirme point and questionnaire
based ratings at the other ta limit correlation inflation due to
method overlap.

Conclusions

Despite its lmitations, our study makes several conuributions
10 the MS literature, Fiest, it is the first to examine the
longitudinal course of different depression symplom clusters
in MS. This approach was truitful in that se discovered that
mood syimptems of depression are considerably move variable
aver Lime than other core depression sympioms, Sccond, our
mood change data revealed a clase correspondence belween
increased mood disturbance and decreased active coping, in
addition 1o interferon beta use. Although not demonstraling
causality, the paralle! refation between these variables over
dme suggests the inriguing possibility that a causal link
might exist. Overall, our study reveals the power of long-
itudinal design in extending our knowledge of depression
syepioms in MS and their correlates,
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