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Aims & Background Methods (cont.) Results (cont.)

Aim. To/examine neural correlates and mechanisms underlying think of eacinproblem, and (2) how sad and anxious they feltywhile thinking Are the observedd@eéficits in solution generation in the MDD

autobiographical problem-solving deficits (APS) in major about eactiproblem in the scanner. group relative fo)controls explained by increased abstract

depréssive disorder (MDD) that drive rumindation. > Recounted thqughts were coded using a consensus appréach to determine (1) processing ifthibiting DMPFC?
preblem severity, (2) stage of problem-solving achieved;)(3) the degree of

aDstractness, and (4) solution effectiveness. Fig. 4
Background . | > | | > {Pata Analysis * el
» MDD is marked by rumination, defined as z€pétitively focusing on one’s emotions 5  The effect of APS was estimated according to.th&GLM. Single-subject data Abstract -0.15 5 & #"14'“’*

and problems' with the adaptive intentefwnderstanding them and identifying

Processing =
possible solutions.25 However, this process does not lead to the generation of

were modeled using a box-car function cofivelved with the canonical
hemodynamic response function (HRE)The function contained appropriately 1 47 %**

solutions and may instead perpetaateruminative processing.’ placed models of the HRF for cue gisetwith fixation being modeled as the 0.01.-~
. - . N . baseline, with the rating and inter-trial interval censored from analysis. A P
> We hypot}}e51zed that APS deficits may be d:I'IVG.Il by dlfflcultles.gngaglng the conjunction analysis was condu¢ted to identify brain regions jointly correlated [ -~
d.orsom.edlal prefrgntal CORLEX (DMPFC) which is thought to faghtate mentgl with experimenter-rated sohition effectiveness and subject-rated successful MDD | 6 . % Solutions
simulation of possible splittions to personal problems. We predicted that Hiis solution generation. A t-testwas used to examine group differences in the Diagnosis Generated

failure occurs due to imdividuals with MDD failing to represent their preblems in

. extracted ROI. A whole#brain analysis was conducted to examine group
concrete terms.*? differences in APS related activity. Indirect effect for bolded patha"-6.47, SE = 3.75, 95% CI(-17.97,-1.65)
» In addition, wehypothesized that this failure would result in MDD individuals I As shown in fig 4, the MDD group démomnstrated more abstract processing of problems relative to controls,
becoming stuck elaborating on aspects of their problems, peflectfed in greater R esults which was associated with decreaded attivation of DMPFC , which in turn was associated with a greater

percentage of solutions genefated .

activation in the precuneus,'® and experiencing increased hegative emotion,

supported by the amygdala and right anterior insula.™ Does the MPD group become stuck repetitively, ‘and abstractly,

hindei ’ P ot bl d S Does the MDDgroup demonstrate increased activityin brain
\Y | h d thin lTlg @bout thetr problems and emotions. regions asseetated with greater elaboration of autobiographical
ethods \& ! information and increased emotion processing?

*k

o *p<.05 * *
Sample S * . Fig. 3 -
> 16 Unmediated Depressed (M(SD),,.=25.4°+7.3, 11 female, 94% Caucasian) and ;g’o * BT 0:2 _ _‘?:1'61* d=1.677
17 Never-Depressed Controls with nokewn first-degree relative with a psychiatric S 3 o 00 -
diagnosis (M(SD),,.= 24.5 £6.4 , (1f€male, 88% Caucasian) were recruited. ;i 2 2 L) |
. . o (o . o g
» Exclusions: significant eye problems, health problems, psychoactive drug or alcohol E . S o
abuse within the past 6 montlis, history of psychosis, and manic episodes. 5 oo - )
o o -20
Neuroimaging s 08
» tMRI data were collected’ with a 3.0-T Siemens Trio scanner. Functional #0lumes o Jnmedicated Depressed -
. . . . . . B -1.2 -
contained 32 obligueévaxial slices parallel to the AC/PC plane. Anatomical images i
. . et o . As shown in fig. 1, the MDD(greup reported engaging in more frequent, abstract, processing of more =<k:4
WeIE acqulred USII.lg a Sj[andard T.l Welg.hted. Splil echo pulse. SCARQEE 11 the same severe problems that werfe ‘asSociated with more anxiety and sadness relative to controls. The MBP1)
SpaCe as the fuhctional 11mages using a finer ln-plane resolutiony, Data was group also generated féwer and less effective solutions to their personal problems and becaestuck 3
preprocesséd using our standardized preprocessing streanis!? during an earlierstdgeYof problem-solving.
o« o \ . As shown in fig. 5, the MDD, gfoup demonstrated greater activation in the r. ant. ins. and r. prectimets relative to
. . . g gfoup g p
Aut()blographlcal Problem-SolVlng Task Does the MDD group demonstrate decreased actiwty in brain the control group (p< .@e5, urteorrected, p < .05 corrected). R. ant. ins. activation was correlated with both anxiety
. . _ . . . ) . reaions underluina effective solution aeneration? (r=0.39, p=0.027) and sadness (r = 0.44, p = 0.010). Within the MDD group precuneus activity was correlated
> PI‘l({)Ii Lo Scan(liln}llg ( 1hr)dpa1;;1c1pants gedne}fated i)llx Of thelI' most Il)re‘SSHl}gl .unsf)ll\lfed g y g ‘ﬁ g with engagement in‘both instrumental rumination ( = 0.57, p =0.021 )and emotion-focusédsspimination (r = 0.44,
problems and three words that captured the problem.JE.g., My relationship with my Fi : p =0.086)
1252 Fig. 3

family is very distant; Cue words: Family Distaft’ Loss
» Participants were asked try to generate solutions to their problems while being
scanned and to indicate if they were successtul.
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Conclusions
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QYE > . . . . .
5 »JIndividuals with MDD fail to generate effeetive solutions during APS
£ - because they do not engage the DMPFCtosimulate potential outcomes
s of generated solutions. This failure @ppears to occur due to the
Dorsomedizl f;r:ﬁgntal Cortex 021 " abstractness of their thoughts which may serve to protect individuals
. 0.4 ' ' with MDD by allowing them tQ ayoid the more intense emotional
1 67 sec 96 sec 3 sec 10-8ec | | experiences that arise when problems are directly faced.!?
. Fig. 2 Sh(;W(T ;};f 1(”)%81011 of EBS)IE}E/I?FC (p < .010’?5d ng show1:1 in fig. 3, the M}?DD%\Z%I;pCderlnonstrated
o o . LITEONIERIE0, Isd0s) GONIREE jprwas correlate ecreased activation in the relative to
g >S‘;b3t‘.’“‘.’t er“ef}gtgh' o 1 e APS tack £ vith both subject rated sucbessful solution +the control roup. THIS RESEARCH WAS SUPPORTED BY THE NIMH: MH086811 to N.J.
articipants recounted their thoughts as they occurred duming the ask for S(‘;*‘Lel;ilioen e’;‘i'v O e SADE R . :
each of‘their problems and rated the: (1) frequency with which they generally tution effect 30 p=007) EMAIL: JONES NP@EMC.EDU for Reprints and References





