VANDERBI LT E’ U N I V E R S I T Y Contact: natalie.v.covington@vanderbilt.edu

MEDICAL CENTER

The Spatial Reconstruction Task is a Sensitive Measure of Declarative Memory in Adults with Traumatic Brain Injury
Natalie V. Covington®, Neal J. Cohen4 3, & Melissa C. Duff’

Department of Hearing & Speech Sciences, Vanderbilt University Medical Center 2Beckman Institute, University of lllinois at Urbana-Champaign 3Interdisciplinary Health Sciences Institutes, University of lllinois at Urbana-Champaign

Subtle impairments in
declarative memory can go undiagnosed by Methods Results

exis’[ing clinical test batteries. The Participants completed a 25-trial, tablet-based version of the SR task. On each trial, participants were asked to remember the A subset of the neurotypical comparison participants (n = 16)
spatial reconstruction (SR) task may be 3 locations of novel objects on the screen. The number of items to-be-studied (set size) varied from 2-10. completed an alternate form (i.e. same set sizes, but changed

sensitive and feasible measure for
characterizing memory impairment post-TBI. YYD G Y
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object locations) of the SR task a second time, with at least one
month of intervening time.

Test-retest reliability for the misplacement metric was 0.80
Test-retest reliability for accurate placements was 0.63

Discussion & Future Directions

« Patients with TBIl were impaired on the SR task, relative to NC
participants. This group difference is in contrast to patients’

Memory impairment is one of the most common
complaints following a traumatic brain injury (TBI)".

Study Phase Test Phase Participants’ placements are _
Participants study the locations Novel objects disappear for 4 compared to original studied performance on the_ deCla_ratwe memory SUbte_St of the NIH
Hippocampal damage is common following TBI, of novel objects. Participants seconds, and reappear at the locations. Here, studied Toolbox, where patients did not significantly differ from NC
with even mild TBI resu|’[ing N Changes to were allotted three seconds of top of the screen. Participants locations are represented with participants, and all but two patients scored within a standard
. . StUdy time per item. attempt to drag each ObjeCt da green dot, surrounded by an deviation of the normative mean
2 | .
h|ppOcampa| StrUCture and funC“On . baCk tO |tS Studied |Ocati0n accuracy threshold_ |n th|s

le, th ticipant h : der L . . .
SXAMpIS, e parieipant nas * Despite memory ability “within the normal range”, patients with

Existing clinical tests of declarative memory are E?\]%(:Z o ifﬁi‘ferattheep(',ijfé?se{:' TBI demonstrated significantly impaired performance on the SR

sensitive but time-intensive or are quick but the upper left corner fall within task relative to NC participants. This suggests that the SR task

insensitive to subtle (but meaningful) impairment. the accuracy threshold, they may be a more sensitive measure of declarative memory and
are “swapped” relative to their hippocampal function, identifying subtle disruptions in memory

N the experlmental memory ||terature, 'the SR task Results studied locations) funCtiOn.that go unnoticed by Commonly used assessments of

nas shown increased sensitivity in detecting declarative memory.

q|pp_O_Campa| pathology an_d memaory def'C'tS_ over eolacement fom Acual Suiod Locations 100%_Accuia_t_e TeCemenE Y SR + The SR task implemented in the current study included larger

traditional neuropsychological measures which set sizes than have been implemented in previous studies, in

holds promise for detecting subtle memory deficits an attempt to capture subtle deficits in declarative memory.

in TBIS4»°. — o Adapting the spatial reconstruction task to a computer-adaptive

format may contribute to the utility of the task as a clinical
Group assessment.
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Participants

25 patients with moderate-severe TBl

« Mean age: 35 (SD = 9), Mean yrs education: 15 (SD = 2)

« Moderate-severe as defined by Mayo Classification Scale®

« Chronic phase of recovery: > 1 year post-TBI (M = 3.5 years)

« The tablet-based SR task is easily portable and does not
require a verbal response, which increases its utility for patients
40%- with concomitant communication impairments. Continued
development of the SR task could provide an efficient, clinically
| | | | | | | feasible measure of declarative memory that could be easily

Group Set Size | implemented across multiple clinical settings (at bedside, in
Accurate placements across groups and set sizes
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25 demographically-matched neurotypical Patients with TBI demonstrated significantly more were analyzed with a mixed effects model. There was outpatient settings, in schools, and in home heath contexts).
Comparison (NC) participants mlsplacgment (sum of the Eychdea_n dlstan_ce between no significant interaction between set size and group Refe re N C e S
. M - 36 (SD = 10), M ducation: 16 (SD = 2) each object placement and Its studied location (p = 0.68). There was a significant main effect of set
ean age. - Yh vieah yrs education. N compared to neurotypical comparison participants size (b = -0.05, p < 0.001), with decreasing accuracy 1. Paniak C, Reynolds S, Phillips K, Toller-lobe G, Melnyk A, Nagy J. Patient
# of TBI t(39.88) = 3.21, p = 0.003). as set size increased and a main effect of group (b = co.mplaints within 1 month of mild traumatic brain injury: A controlled study. Arch
prtents = 15D 10.04, p = 0.01), with patients with TBI performing g IIlr_]eT\eglrfopSSgr?rhooeLclz(r)(()Jz;g]::r: 3_§4Mallar Chakravarty M, Park MTM, Cheung B
Sublest TBIMean (SD) | NCmean (SD) | tstatistic | p-value below S|gn.|f|.cantly more poorly relative to comparison et al. Microstructural Integrity of Hippocampal Subregions Is Impaired after Mild
normative Jeron IR i Sequonce Memory Seere participants. Traumatic Brain Injury. J Neurotrauma. 2017;34(7):1402—-11.
mean _ 3. Watson P, Voss J, Warren D, Tranel D, Cohen N. Spatial Reconstruction by
. . A comparison of Patients with Hippocampal Damage is Dominated By Relational Memory Errors.
Executive Function 102 (9.23) 108.94 (7.80) -2.58 0.01 1 diStribUtionS Of Hippocampus. 2013,23(7)570—80
Attention 93.18 (9.48) 100.17 (7.04) -2.67 0.01 S Sy 90909 %Y W scores on the 4. Horecka KM, Dulas MR, Schwarb H, Lucas HD, Duff M, Cohen NJ.
Working Memory 103.64 (12.77) 113.28 (7.86) 593 0006 0 B declarative memory Reconstructing relational information. Hippocampus. 2018;28(2):164—77.
. : : : subtest of the NIH 5. Clark R, Tahan AC, Watson PD, Severson J, Cohen NJ, Voss M. Aging affects
Frocessing Speed 1004101938y 1 116 (1519) L 07 ‘ Toolbox (left) and spatial reconstruction more than spatial pattern separation performance even
Declarative Memory 108.68 (15.44) 116.33 (13.63) -1.66 0.10 2 SR performance after extended practice_ Hippocampus_ 2017’27(6)716_25
Vocabulary 108.55 (6.49) 112.28 (6.93) 174 0.09 0 (right) 6. Malec JF, Brown AW, Leibson CL, Flaada JT, Mandrekar JN, Diehl NN, et al.
The mayo classification system for traumatic brain injury severity. J

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Participant Cognitive Profiles: NIH Toolbox Standard Scores
As a group, patients with TBI did not significantly differ on the picture sequence memory test

Neurotrauma. 2007;24(9):1417-24.




