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Abstract

Feedback of neuropsychological test results to patients and family members include psychoeducation and implications for
daily life. This scoping review aimed to provide an overview of the literature on neuropsychological feedback and to offer
clinical recommendations. In accordance with formal scoping review methodology, PubMed, PsycInfo, Web of Science,
CINAHL, and Embase databases were searched. Studies were included if they reported on neuropsychological feedback, if full
papers were available, and if they included human participants. All languages were included, and no limit was placed on the
year of publication. Of the 2,173 records screened, 34 publications met the inclusion criteria. Five additional publications
were included after cross-referencing. An update of the search led to the inclusion of two additional papers. Of these 41
publications, 26 were research papers. Neuropsychological feedback is provided for a wide spectrum of diagnoses and usu-
ally given in-person and has been related to optimal a positive effect on patient outcomes (e.g. increase the quality of life).
Most papers reported on satisfaction and found that satisfaction with an NPA increased when useful feedback was provided.
However, information retention was found to be low, but communication aids, such as written information, were found to be
helpful in improving retention. The current review demonstrated the benefits of neuropsychological feedback and that this
should be part of standard clinical procedures when conducting a neuropsychological assessment. Further research on the
benefits of neuropsychological feedback and how to improve information provision would enrich the neuropsychological
literature.
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(Lezak et al., 2012). In this study, explaining neuropsycho-
logical assessment results to patients and family members is

Background

An important role of healthcare providers is to deliver feed-
back from diagnostic findings and medical information to
patients. A neuropsychological assessment (NPA)
evaluates the cognitive performance of a patient and
can provide insight into cognitive strengths and weaknesses
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defined as neuropsychological feedback. To our knowledge,
this definition has been predominantly used in the literature.
However, other terms have also been used (e.g., neuropsy-
chological testing feedback). The goal of neuropsychological
feedback is to help patients and family members understand
the results and the implications for daily life functioning
(Postal & Armstrong, 2013). Furthermore, neuropsychologi-
cal feedback gives the opportunity to evaluate rehabilitation
or treatment planning, provide support to patients and family
members who might experience difficulties with adapting
to a diagnosis, offer guidelines for decision-making, and
answer questions or concerns patients may have about their
NPA results (Brenner, 2003; Gorske & Smith, 2009). Giving
feedback has been recommended by international clinical
research groups and ethical guidelines state that a psycholo-
gist must undertake a reasonable attempt to explain the
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results of their assessment (Baxendale et al., 2019; Wilson
et al., 2015; American Psychological Association, 2017,
Baxendale & Thompson, 2010). Traditionally, neuropsycho-
logical feedback received little scientific attention and was not
always part of clinical practice. Only a few studies at the end
of the 80s have described the possible added value of giving
neuropsychological feedback, and argued that patients who
received valuable feedback were more satisfied with the NPA
(Allen et al., 1986; Bennett-Levy et al., 1994). Other authors
evaluated the effect of receiving personalized information
in a group of 28 patients, which also included neuropsycho-
logical test results, and demonstrated that this resulted in to
greater effort in therapy and more satisfaction with rehabili-
tation treatment (Pegg et al., 2005). Nearing the end of the
00s the number of publications increased that focused solely
on the benefits of neuropsychological feedback. It was also
shown that neuropsychological feedback has since become
more embedded in standard practice (Westervelt et al., 2007).
In a recent study in 218 patients from a neuropsychological
outpatient clinic, neuropsychological feedback was shown
to lead to improved quality of life, better comprehension of
the medical condition, and an improved ability to cope with
that condition (Rosado et al., 2018). In another study in 31
patients with ADHD or a mood disorder, providing feedback
also resulted in less psychiatric and cognitive symptoms, and
improved self-efficacy (Lanca et al., 2019). To our knowl-
edge, research evaluating the benefits of neuropsychologi-
cal feedback is limited. Due to the increase in publications
regarding this topic in the past ten years a scoping review is
warranted. It is important to gain more insight into what is
known about neuropsychological feedback to improve qual-
ity of care. This scoping review aims to provide an overview
(e.g., study types, methods used, results, quality of papers)
about neuropsychological feedback. Furthermore, another
aim is to offer recommendations for clinical practice.

Methods
Design

A preliminary literature search resulted in diversity of meth-
ods and multiple sources concerning neuropsychological
feedback. Consequently, a scoping review was chosen over
a systematic review due to the broader approach, as scop-
ing reviews include multiple sources, such as studies with
different designs, opinion or position papers, and gray lit-
erature (Arksey & O’Malley, 2005; Peters et al., 2015). A
scoping review is used to provide an overview of the lit-
erature in the area of interest, to identify gaps of knowledge
in the evidence base and to summarize relevant findings
(Arksey & O’Malley, 2005). The current review was guided
by the methodological framework described by Arksey and

O’Malley (2005) and additional recommendations of Levac
et al. (2010). This framework consisted of five stages guid-
ing the scoping process of identifying the research ques-
tion, identifying relevant studies, study selection, charting
the data, and summarizing and reporting the results (Levac
et al., 2010). Furthermore, the PRISMA checklist for scoping
reviews was used as reporting guideline (Tricco et al., 2018).
Although a quality appraisal is not often applied in scop-
ing reviews, we opted to use the Mixed Method Appraisal
Tool 2018 version (Pace et al., 2012). This is a reliable and
efficient critical appraisal tool with five criteria per research
design to review the quality of methodology in systematic
reviews and has been used in prior scoping reviews (Breneol
et al., 2017; Bieber et al., 2019).

Inclusion and Exclusion Criteria

We included books, book chapters, and research articles
reporting on providing neuropsychological feedback to
patients or family members (e.g., not studies that focused
on broader assessment practices such as rehabilitation pro-
grams). All types of research designs, patient groups, and
languages were included. No restrictions were made on
year of publication. Research papers were excluded when
no results were reported on neuropsychological feedback.
Books, book chapters and opinion or position papers were
excluded if neuropsychological feedback was not included
as the main topic. Papers were also excluded if no full paper
was available (e.g., conference abstracts) or in the case of
nonhuman studies.

Data Sources and Search Strategy

We searched the following databases: PubMed, Psyclnfo,
Web of Science, CINAHL, and Embase. A combination of
free text terms in Title/Abstract and descriptor terms (e.g.,
MeSH terms) were used in the search string. The full search
strategy for each database is provided in the supplementary
material. The literature search was carried out on December
9, 2019. The search was updated on June 11, 2020.

Study Selection

Two authors (AG, IR) independently screened the titles
and abstracts. They met in person after having screened
the first 50 abstracts to discuss challenges and uncer-
tainties related to study selection. After completion of
abstract screening, the interrater reliability was therefore
excellent (Cohen’s k = 0.89) (Altman, 1990). Afterwards,
one author (AG) evaluated all full texts independently
to determine eligibility for inclusion. The second author
(IR) screened 10% (n = 8) of all full texts, randomly
selected. This subsample was independently evaluated
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and no rater overlap was present. The interrater reliabil-
ity was also excellent (Cohen’s k = 1.00). When it was
uncertain whether to include a full text, this was dis-
cussed with the second author. Cross-referencing was
used to determine if other relevant publications should
be included.

Charting of Data

One of the reviewing authors (AG) extracted and sum-
marized the data from the included publications. A data
extraction plan was piloted for applicability and complete-
ness and discussed among the other authors. The following
was included in the chart: study design, setting, study pop-
ulation, sample size, methodology, intervention type and
comparator, outcomes, outcome measurements, analysis,
characteristics of NPA, characteristics of neuropsychologi-
cal feedback, framework for feedback, key findings related
to neuropsychological feedback, and key findings related
to aids in neuropsychological feedback. The main topics
were analyzed (qualitative content approach) and themati-
cally classified and narratively described. The first draft of

topics was discussed among the authors until consensus
was reached. Quantitative analyses were not conducted
due to the diversity of studies and the descriptive nature
of most studies.

Results

The search yielded a total of 3,214 records; 2,173
remained after duplicates were removed. After screening
the abstracts, 78 papers were evaluated for full text screen-
ing. A total of 34 papers were included, and five addi-
tional papers were identified through cross-referencing.
The search was updated on June 11, 2020, which led to 84
extra records that were screened and three that underwent
full text screening. Two papers were included from the
updated search. Figure 1 shows the flowchart of the selec-
tion process. In this study, the findings from 41 papers
are summarized using a narrative report. An overview of
the characteristics and outcomes of these publications is
described in Table 1.

e A Records identified through database Update of search: rec.ords identified.through
S . database searching after removing
=] searching duplicates
e

=3,214
S (n ) (n=84)
£ ]
5
] Records after removing duplicates
(n=2,173)

4 N

g .
S Records screened .|  Records excluded Records screened
e (n=2,173) (n=2,095) (n=83)
]
—
y
Full-text articl luded, R
Full-texts assessed for eligibility | Y 'tix articles ex_c :46 Full-texts assessed for
- (n=78) > withreasons (n = 44) eligibility
= h (n=3)
2 Not about NPA feedback (n = 28)
)
= No full text (n =10)
Unable to obtain (n=6)
—
o] . 5 articles identified through cross-
§ Studies included referencing Studies included
s (n=34) (n=2)
c

Fig. 1 Flow diagram of the current scoping review

@ Springer

Studies included
(n=41)




297

Neuropsychology Review (2022) 32:294-315

pringer

(¢ 91qeL) seseyd

901y} YIIM [opoU Yorqpadf uosiad-uy
‘swo[qoid Surssaippe jo skem
P91sa33ns pue syi3uans s, prryo 2yl
Surpuejsiopun ur padjoy yoeqpadj ey
poa13e Kyuolew oy, “swrorqod s pryo
I1oy) ssaIppe wayy padjey 11 ey 19)
%89 Jo [210) ¥ ‘[njd[oy uoIssas o)
punoj %+¢ pue paysnes orom syuored

‘[[e10AQ "110doI USNLIM B POAISIAI [
‘1oded uo yoeqpedy
PAATEORI %97 ATUQ *(%L9) [ngasn
UOISSIS Jorqpad) oY) punoy Ayrofew
YL (%) pooisIapun 10 (%0€) Pa1daq
-WowWaI SABMTE JOU Sem ST} ‘USAIS
Sem 11 UM PUE “YOBqPISJ 9ATOII
tou pip syuoned %z¢ Jo [e101 ¥ [y
-9SN SB UQ9S Sem SIY) JI PUB Jorqpady)
POATODAI A9} JoUIoYM Sem doudLIadxo

IOWNSU0d YN UO 90UdNyur auQ

"UOISSIs
Joeqpasy oy} Je)je Juourold sow oy
arom Apuapuadapur yse) e wiojrod
jouued juaned ay) usym op 0} Jeym
pue ‘syoadse [euonjows ym Jurfeap
“aImny oy ‘A19Jes 0) paje[al SUIdU0))
"UQAIS 91oMm SUOTIBPUIW
-W023I ATepuodas 1°11 pue Arewrid
G'9 JO 95BIOAR UY 'SOSSOUNEBIM puE
syiSuans Surpue)siopun sem YN JO
Sumnyer A1mn 3s9)ea1n) "j10dar uaLIm
© POATOJAI [[Y “19Je[ Syjuow 7 0}
SyooM 7 ‘uosiad-ur udAIS sem Yoeqpas]

'SUOIIOBAI [EUONOWD pue
SSUIPUL)SIOPUNSIW JBN[BAD 0) JoBq
-pa9y uosIad-ur Ym ur3aq 0) MIAPY

VIN

VAN WM UONOBISHES 10

(a1e1 osuodsar 9,G¢) AoaIns (N

VAN s ouarradxe :Q
(ore1 osuodsar 9, 1G) AoaIns (N

3OvqPad) YIM VAN Jolje Suruonouny
JO 10A9[ s,Juaned Surpre3ar urduod :Q
KoAIns A

SUOTJEPUSWIIOII

JO Iaquunu ‘YN Yim Uonoejsnes :Q
SPI0JQI [8D

-Ipowr ‘(93e1 asuodsar 9,(),) AoaIns A

VIN

dnoi13 onsouSerp Aue :q

(end
-soy S UQIp[IYo) JTuI[d Juenedino :§

(Asdonida pue

JHJV uowwod jsouwr) sasougelp
SNOLIEA 1M UQIP[IYD Jo syuared /17 :d
aanduosap ‘eaneinuenb :q

(s191u2d uoneIIqeyal
¢ ‘stendsoy ) soruro juanedino G :§

(oyons

pue Knfur peay uowrwod JSow) sas
-ou3erp snorrea m syuaned g1 :d
aanduosap ‘eaneinuenb :q

ayons Y syuaned Jo SIOAISAIed G :d
aanduosap ‘eaneinuenb :q

o1urd
juonedino [ejuswdojarspoInau :§
SI9pIOSIp [ed130[0INaU
paxmboe pue [ejuowrdooadp-oInau
x9[dwos yym ua1pqiyd jo syuared 49 :q
aandrosap ‘eaneinuenb :q

SIoquIW
Arurey pue syuaned orneryoAsd :d

sjurejdwods s[puey 03 MOy I0J suonep

-UQWIWOIAI YIIM 31019 10 Surpuodsax

pireaur SurpIe3ar yoeqpadj Jurpraoid
10§ yromowreJ [enydoouod Juasalg

as

1oded uorurdp
010C “T® 10 o)

uonen[eAd [es130[0yd
-Ksdomou ormerpad yym uonoejsnes
juared Jo Surpuelsiopun doueyUH

1oded yoreasoy
LOOT “Te 32 u1pog

9OIAIRS JO

Ayrenb 1oy} aaoxdwr ueod sjsr3ofoyd

-Ksdonau moy pue V4N Ue yim
doudnadxa Jownsuod A 210[dx2 of,

1oded yoreasoy
$661 “Te 10 AAoT-nouueg

Yorqpagj Tedr3ojoydAsdomau
19)JE SUIOOUO0D JOAISIED dJen[eAr

1oded yoreasoy
900¢ ‘3nmo[eg

SUOTJEPUSWIIODI
10 sagueyd onsouderp o) pI[ Junsay
IoyJoyM JUTUIWLIANAP S [[oMm SE ‘SuoT)
-dooiod juared Surmsesw Aq VAN

Jo s3une1 onfeA pue AN SUTWEXH

1oded yoreasay

800 ‘ddeuy] % eyry
SIoquIoW
Aqrurey pue syuaned orneryoAsd yim
synsar oY) SuIssnosIp Ioj sauloping
apraoxd pue YN 03 yoeoidde

$50001d 9AIIBIOQR[[0D B 9JEO0APY

1aded vontsoq
9861 “Te 10 US[IV

SUOTIEPUSWIIOI1/S) NS JUBAS[QY

(Q) SOWOIINO JUBAJ[Y
(1) 2d£) uonjuaAIoIU]
(W) spouIeN

(S) Sumeg
(d) uone[ndod

(@) udiseq

juawnoop Jo adAy,

wre/esoding 0URIJOY

suoneorqnd papnjour Jo Arewwuns | 3jqel



Neuropsychology Review (2022) 32:294-315

298

*SOOUQIYIP
onsm3ur| pue [ermynd yjoq SuLIIpIs

-uod pue uone[suen asenguey se yons
‘Suniim 110daI 10§ SUOTIEPUSUILIOIY

(€ 2198L)
Yorqpedj uosiad-ur SULIGAT[Op 10J Suor)
-njos pue s[repid renuajod saquidsaq
-oouewIoyrd
9[qQIPaId © YIIM UIP[IYO 0} paredwiod
Joeqpadj) J19)je punoj sem swojdwAs
paliodal-J[as JO uonNoONpaI 191eaIs ©
‘dnoi13 91qIpaIouou 9y} U] "punoj AIoMm
uonoRISIES JO S[AA[ YIIY ALIe[ruIs
(11039 9[qIpa1o) dnoid [ensn se a1ed
dU} pue (JI0JJ2 I[QIPAIOUOU) [dpOowt
Yorqpasgy oyl yim dnois oy yjoq ug
"9[qe[TeAR 24 JOU
PINOM SIMIYIO SIITAIS ISAY) IAYM
SeaIe Ul 9ANISOd 91om QUIDIPIWII)
BIA YOBQPIQJ (IM soudLIadxy

"passardxa sem UOTLINSUOD

dn-mofjoj e pue ‘A3o[ouruiio) 1oy

AIesso[3 ® ‘9JI A[1ep 0] uone[suen [ed

-noead o1ow ® J0J paou Y Juswerdur

01 £sB2 pUE 9ATIOJJQ SE PIJEN[RAD dIoM

SUONEPUIWWO9Y “ATIsudyaIdwod

pue 1e9[o sjr0dar oy punoy sjuared

Jo Ajuofe]q “110daI US)LIM PIATIIAI
[1e ‘uosiad-ur UQAIS Sem JOrqpPa9]

(¢ a1qey) soseyd
221U} YIIM [opou YOrqpad) uosIad-uy

(€ 919BL) T LN Wim
syuaned 10y sdny reuonippe ym saseyd
921} YIIM [opOW Jorqpasy uosIad-uy

VIN

VIN

VAN yiam uonoejsnes juared ‘uon
-onpar woydwAs dA1ssnouod-isod :Q

(19=1)

[ensn se o1ed Joeqpad) pue juasaid

SUIOOUOD AJIPITBA OU YIIM JSOU[) 0}

(6 = U) [opow JorqPIJJ puk JI0P
J[qrpaouou yyim dnoid Surredwoo :J
KoAIns A

VIN

SuonepuAw
-wooa1 Junuawedwr Jo AJNOYYIp
910da1 JO SSOUAATIOYR paATadIad 1

SMOTAIUI PAINJONNS-TWIIS A

VIN

VIN

UQIP[IYo oune ] pase-[ooyos
Jo s1oa13a1e0 Furyeads ysmueds :q

payroads JoN

wesSoxd
uoIssnouod orerpad juenedino :g
I9LIN J0
K10)STY 31M URIP[IYD Jo syuared (7 :d
pazIwopuel-uou ‘aAneInuenb :q

IQJUQD [BIIpoW AwiIe i
Kin[ur ureiq 10
SIapIOSIp [ed13ojoInau yim syuaned g

Tendsoy s .ua1p[ryo :§

SIOYOEo) § puE JOWN) Urelq
© pey oym pooyp[Iyd jo syuared /1 :d
aanerenb :q

Qouew

-10319d 3$9) TewIou Inq ‘syurejdwod
2ANTUS09 JO [9A9] Y31y yiim syuaned :q

swoned 19LIN :d

UQIpP[IYo oune ] pase-[ooyos Jo
s1oA13ored 3uryeads ystuedg o3 s3ut
-puy Aoy Sunesrunwwod pue syrodar
eordooyoAsdomau Sursodwos ur s1o
-11Ieq pue SOSUL[[eYD JUALIND JYSIYIIH

swopqod asay Jsurese

asn 03 sordrourid pue yoeqpagy [Bd

-13o[oyoAsdoinou ura13 uoym

Surstre swopqoid sozrrewwuns pue
synsa1 YN Jo suoneorjdde aqriosoq

[opow yoeqpad) [emdoouod e opraoid
‘KA[reuonippy ‘uonendod ornerpad e
Ur paynuapl usaq sey oouewroyrod
PI[eAUI USYM UOTIBI[NSUOD [eJIS0]
-oyoAsdonau jo joedwr suruexyq

“IOJUAD [
-IpaW AWLIe U Ul OIUI[O QUIDIPAW[)
KSoroyoAsdoInau e Jo asn aqrIdSa(

PIIEN[BAD OS[ dIoM SIJLLIRY SSOU
-9ATI0QJJ PaATddIad 110y} pue suonep
-UQWIWI00AI IO} $ajel uonejuowardur
‘sy10da1 A3o1oyoAsdoinau jo Surpuels

-Iapun 10yoea) pue juared paroidxg

$10J0BJ [RUIIXS SWE[q Lo} 9snedaq

Joeqpa9y AQ PaINSseal Jou I8 oym

sjuoned J0J [opow Jorqpad) B JUsald
I4LIN 1o)je
swojdwAs Junsisiad yym Junrodar
syuaned ym yorordde yoeqpasy
9QLIOSIP PUB [9POW JOrqPJ Al

-prea woldwAs ayepdn pue motaay

1oded wontsoq
610C “Te 10 sueay

191deyo yoog
0007 ‘u0sso1)

1oded yoreasoy
9107 “Te 12 A10Uu0)

1oded uorurdp
100T “T® 19 JUAWI[D

Joded yoreasoy
#10T “Te 30 Sunoy)

1oded vorurdp
L10C ‘duore)

1oded vorurdp
€10T “Te 12 duore)

SUOTJEPUSWIIOI]/S)[NSAT JUBAS[QY

(Q) SoWOIINO JUBAJ[Y
(1) 2d£) uonjuaAIoU]
(W) spouleN

(S) Sumeg
(d) uone[ndod

(@) udiseq

wre/asoding

juawnoop Jo 2dAg,
0URIJY

(ponunuoo) | sjqey

pringer

Qs



299

Neuropsychology Review (2022) 32:294-315

(¢ 21qeL) seseyd
QAL IIM [opow Yorqpad) uosrad-ug

(¢ a1qe]) soseyd
QA M [dpowl Yorqpady uosiad-ug

(¢ 91qeL) seseyd
XIS )IM [9POW Jorqpad) uosiod-ug
‘stsougeIp jo joedwt [eUOTIOW
puE UoHEWLIOJUI 9Y) SuIpuBISIOpUN JO
KNoyJIp 03 paje[al sem YOBQPIDY UO
anbnir) oeqpegy ou %871 pue Ared
pary) & wodj %8¢ 1s13o[oyoAsdoinau
B WOIJ YOBqPA3J PAAIdaI sjuaned
%Y 3O 18101V (%89) ¥Orqpady pue
(9% LL) yuawissasse-axd ueyy 1oy3iy
(%58) Sunse) YIm UONdEISHES “(%6L)
VAN WA UOTIoRSIES YSIY ‘[[eIAQ
*SUOIIEPUSUIOAT
Jo Surnjel pue ‘0ou9)odwod [edIYd)
‘uI90u09 S, [euorssojoid jo suondoorad
Q1oM uonoEISIEs VAN Jo J0301pard
3s93uong pIIyo 112y} I0j OUIPIP
& oyew pad[oy pue SISSOUEoM pue
syIuams s,pIIyo Jo Jurpuelsiopun
PISBAIOUI JOrQPIJ,] "[NJOSn JSOW Se
j10dar oy} pejenyeas AjolelN VAN
Jo [nyd[oy ISow UOISSs Jorqpady)
uosiad-ur oy punoj sjyuared Jo %6g
"MO[
sem (swo[qold aanIu3od pey Aoy Jur
-mowy] Jo uondodxa Yim) UoneuLIoful
o1SOUSEIp pPUE SUOIIEPUSWIOII JO
[[e931 [[e19AQ ‘dnois 19391 ou oy
01 paredwod }oeqpagy 10)Je yjuow
QUO SUOTJEPUSUITIIODAT QIOW PI[[eIAT
A[9213 101191 UM [eyuswddns pue
yoeqpaay uosiad-ur yloq yim dnoin

VIN

VIN

VIN

VAN YHIM uonoejsnes :Q

AKpmys jonid

‘sdno13 snooj ‘yoress onewalsAs (N

VdN jo Koenbape Aniqesip

S.PI1Yo girm Surdod “priyd 1oty jo
suondaoad juared uo YN Jo 10959 :Q
(oye1 asuodsar 9/ 1) AoAIns

suor
-EPUSWIIOIA] JUSUBAI) O} DUIIYPE
‘UOTIRULIOJUT JT)SOUSEBIpP JO UONU)AI
(0g= u) uonewLIoJul U
-JLIM + Yorqpagj [eto yim dnoid pue
(9¢ = u) yoeqpa9y [e1o YPim dnoid ;|
quoyd Aq I9je[ Yyuow | pue
JOBQPI9J 19)J8 MITAIUI PAINJONIS A

payroads JoN

payroads JoN

Kmfur ureiq Y sjuened :J

(Tevidsory)

orurpo juanedino A3ojoydAsdoinau :g

(Amfur
onjewnen Jo sisougerp oeryoAsd

*SSQUIJT OTUOIYD UOWWIOD JSOW) SIS

-ougeIp snoLea y)im sjuened 18 :d
spoylow-paxIu :(q

(1endsoy) orurpo juanedino :§
swaqoid reyusurdoroa

-9poInau y)rm uaIp[ryd jo syuared GG :d

aandrosap
“aanemuenb :q

oruro A3ojoyoLsdor
-NAU € UT UOT)BNSTUTWPE SUBISIOA S
SIOPIOSIP AT IUZ0D
0U JO 9ANIUTOD YIIM SUBIA 99 :d
pazrwopuer ‘aanenuenb :q

‘K[reonnaderay) yoeqpas) V4N Sursn
ur yoeoidde pa1ojuad-jual[o € 9qLIsa(

joog

600T “WIUS 29 sI0D
1oded uonisoq

LOOT MSI0D

yoeqpagy Ted13ojoydAsdonau Jur
-p1aoid J0J [opou dnISTUBWNY B JUISAIJ

PISSNOSIpP I8 SANSSI
Teroadg “1geuaq juoned ozrurxewr
0} paugisop senbruyod) uo siseyduwo
UB [)IM PIQLIOSIP ST Jorqpad) Sur
-Juasa1d 10J YIOMAWELI] [BIOUSD)

1oded vorurdp
7661 ‘Uumoig 2 ssen

ssao01d YN 03 oy1oads suonoe

-I9)uI pue sSUINAS ‘SANIANOR ‘SAWY)

sossedwoous jeyy uonoeysnes jusned
Jjo aseaw e jo[1d pue dojeasq

1aded yoreasoy
910C “'Te 19 ueIioq

*9SBISIP S, PIIYD
1y i 2dood 03 LIqe Jey) pue

pIiyo 1oy jo suondeorad juared 1oy
01 pare[a1 A[[eoyr1oads YN S.PIIYd
I1oy) 0} syuared Jo UOTIOBDI JeN[eAT]

Joded yoreasay
8661 ‘[edzeig 29 IOWLIR]

SUOIIBPUAWO0DI

01 @ouaIaype pasoidwr pue uorn

-BUWLIOJUI JO UOTJUQ)AI 191 0] Spes]
UONRULIOJUT USNLIM (1M YOBQPDJ 1oded yoreasay
Te1o Sunuowerddns 1oyjoym 99s 0, €1(0T ‘ YO2qES[TH 29 SMO[[E]

SUOTJEPUSWIIOI]/S)[NSAT JUBAS[QY

(Q) SoWOIINO JUBAJ[Y
(1) 2d£y uonyuaAIoU]
(W) spouIeIN

(S) Sumeg
(d) uone[ndod

(@) udiseq

juawnoop Jo adAy,

wre/esoding 0UQIRJY

(ponunuoo) | sjqey

pringer

as



Neuropsychology Review (2022) 32:294-315

300

(%2 L) swarqoid ssaippe

01 sAem pue ‘(%98) syISuans ‘(%88)

swoqoid pueysiopun way) padjoy

yorqpe9y 1ysnoyy Ajrolew oy pue

[nydjoy yoeqpady uosiad-ul punoj %¢6
Jo 12101 V "VdN Win pagsnes Auiofey

110dar oy}

JO ATewriuns € poATadal [y "USIP[IYD

pue sjuared yroq ur yoeqpady uosiad-ur

I9)Je syjuow ¢ pue yoom | swoydwAs
QATISSNOUO0Y 350d UT 9SBAIDOP JUBOYIUSIS

QUERIRERI RN
J1seq 1oYSIY pey pue ‘Iouluexd )
£qQ pawLIuod 1[oJ ‘YI[eay [BIUAW pue
[eorsAyd 10m0q pey dnoi3 paygsnes
QIOW A ], "WI)SI-J[3S MO][ 0) PAJB[al
Sem oeqpao) uosiod-ur JO S[OAJ] MO
*(UOT)URIAI UOTIBULIOJUT MO])
uonezInn a3pa[mouy| pue (2INSO[ISIP
onsougeIp pue VAN M sooudradxo
aAne3au pue aanisod yjoq) xopered
onsougerp A[Jes ‘Ajurerooun pay
-1JUSPI 2JoM SWAY) SUIMO[[0] Y],
‘a3en3ue] A[PULI-PIYO/2ATIEAID
ym 110dar uanLIm € SUIpUds pue 1ou
-UBW 9[qEpUB]SIOPUN UB UI Sunesrunut
-Wwod S yons “[oeqpag) uosrod-ur 10§
UQAIS suonepuawwoddy ‘[nydjayun 1o
puejsiopun 0 J[noLyIp 11odar ay) punojy

VAN Y uonosejsnes :Q

KaAIms A

Suner woydwAs daarssnouos-jsod :Q
3[9BQpa9) 10a1Ip Im

uone)nsuod [esr3ojoydAsdonau
VAN Ioje syjuowr

€ pue | pue 210Joq Yoom | KoAIns N

WI99)S0-J[08

Surures pue o1seq ‘yi[eay paaroorad
-J[9S “YoBQPAJJ YIIM UOTORISIES i
KoAIns A

QINSO[OSIp o1}
-sougeIp pue V4N s saoudnadxa :Q
sdnoi3 snooj ]

wergoxd
uorssnouod ormerpad juenedino 1§ UAIPIYO aSe-J0oyos ul [ LA Surmor
T9.LIN Ydm uaapqiyo jo syuared [/ :d  -[0J uoneynsuod [edr3ojoydAsdomau
aandirosap ‘eanemuenb :q yim uonoejsnes Juared ourwexy

werdoxd
uorssnouod ormerpad juenedino :§ 1L priwr Suimoj[oy swoydwAs 9A1s
syuared -snouod-jsod Judysisiad yim ynok

IIoy) pue [g.LIN UM UIP[IYO 08 :d  JOJ UONIUSAIOUT S UOTJBI[NSUOD [eOT
paziwopuel -uou ‘aAnenuenb :q -3ojoyoAsdornau e Jo Aoeoyje surwexyq

soruro juanedino oreryohsd g :S
J9pI0SIp Wnnoads

wsnne 1o qHAV Pis siuaned g¢ :d

aandriosap

‘aanyeinuenb :q

VAN
Ue I9}Je JOrqPISJ YIIM UOTIORISTIES
JO suonoda[[odar s Juaned 9je3nsoauy

sotur[d paseq-Te3rdsoy da1y) 1§ oTuId AJOWeW

SIoqQUIOW AJIWe)] YY) I8 AINSO[ISIP ONSOUSRIP pue YN

€1 pue syuaned orurpo AJowow 1 :J U Ym s1oquiow A[rwey pue sjuoned
aaneenb :q Jo seouarradxa ojur Jy3isur uren)

paseq-Aunwwod Jo -feydsoy :§ URIP[IYD JO

1oded yoreasoy
LTOT “T8 12 POOMNILY

Joded yoreasoy
910T “'T® 33 POOMNIIY]

1aded yoreasoy
600 “Te 12 IS[oH

1aded yoreasay
020T “'Te 30 SI9INID

1oded vorurdg

SQI[IUIE) JSOW Je} PIMOYS JIPNE Uy VIN uaIp[Iyd :}d  VdN Ut sayoeordde juarmd sassnosiq 8007 “ONSLIYD 29 UYJLID
‘paydasoe
puB POOISIapUN ST UONBULIOJUL Y JBY)
QInsuo 0} 1o [euolssajoid Ioyjoue woiy 'S9O1AIRS dN-MO[[0] pUB SUOTIUIAIIUL
Jorqpad) 9A19a1 03 9jeridordde arowr juounjean jo Juruueld pue ‘sioyjo pue 191deyo yoog
SQWIIOWIOS ST J1 JBY) SB INs orqpasy juaried ayy 01 }oeQPady Jo uorsiaoxd 000C
u0s19d-Ur 10J USAIS SUOTIBPUSWIIOINY VIN payr1oads JoN ‘VdN JO 93els [euy ay3 sassnIsI RiEE)g)
(Q) SoWOIINO JUBAJ[Y (S) Sumyes
(1) 2d£) uonjuaAIoU] (d) uonerndoq juawnoop Jo 2dAg,
SUOTJEPUSWIIOI]/S)[NSAT JUBAS[QY (A) SPOYIRIN (Q) us1soq wre/esoding 0URIRJY

(ponunuoo) | sjqey

pringer

Qs



301

Neuropsychology Review (2022) 32:294-315

pringer

as

"UOISSas
30BQPa9J Y} JO sem [e03 Ay} Jeym pue
¥orqpady SuLIRATRP ur yorordde oy
U0 JuowaaISe 9N sem a19YJ, "(%L9)
suornjeue[dxa opraoid pue s3urpuy
pI[eAut jo uondriosep apn[oul pynom

sis13ojoyoAsd Jo (%86) Aolew ayJ,

"UI991$9-J[9s Jo s3ur[aa) pasoidwr

0} pa[ osye 1 Juaned suo uf ‘syISuans

Surziseydwa Aq sowodino pasordur 0y
Pa[ syuened da11) UI oeqpasy uosiad-uy

1uaned 19410 2y ut ssof JyIrom prder
paddoss pue juanjed auo ur Jo1ARYRq
pardepe 01 paf yoeqpady uosiad-ug

‘(A1 paddogs :snjejs JueuNINIOAI
‘paysiqndun 324 93ep 03 synsar Apns)
[BL1) PO[[OXUOD PIZIWOPULI I0J [000101

‘parrodar axom YN Yim uon
-OBJSIIes JO S[OAQ] YSIY ‘QIOWIYIIN]
"Koeorye-J[os pue uontusod pasoidur
se [[om se ‘pajrodar sem swoydwAs
AnIUS05 pue JIeIYdAsd ur uononpax
“Yorqpa9y uosiad-ur I91Je Yuow duQ

Yorqpad) oAIS prnom Aay) moy

arnbur pue s9))ouT1A 958D [BIIUI[D
Qo1 Juasaid ‘AJipifeAur jo a1el aseq :Q
KoAIns A

VIN

VIN

Surdoo
‘orgoid aAnuS09 JO a8popmouy :Q
JsS1] Sunrem weys
dnoi13 [onuod “Yoeqpad) + VAN I
KoAIns A

Koeoyje-J19s ‘Afiqe Kxowowr
paaradrad ‘swoydwiAs aAnIUS00 pue
o1neryoAsd VAN UM UONORISnes :Q

KaAIns A

s3ur)es snoLea :§
sysi3ojoyoAsdonau eowurd 60g :d
aandrosop ‘eaneinuenb :(q

's3umes [eorurd

SNOLIBA $S0JOE SUNIS9) PI[EAUT JNOQE

yoeqpaoy yoroidde sysiSojoyohsdor
-N9U MOY| UO S)[NSAT ASAINS JUISAIJ

Aunuwwods
AUy ur SUIAI] 18 AU} 9[IYMm UOTIE}
-1[Iqeya1 [e100s0ydAsd I1ay) ur Jsisse

werdoid juouneon Ajunwiwod 1§ ued IOpIosIp onoyoAsd woiy Surioyns
eruarydoziyos Y syuaned ¢ ;4 opdoad ur suonouny 2AnIUZ09 JO JuSW

(Apmys aseod) aaneirfenb :(q

s1urpd Juenedino :g
BSOAIOU BIXAIOUE [)IM Sjuoned 7 :d
(Apnys aseo) aanefenb :q

I0)Udd SIN S
SIN U syuaned :g

(Tendsoy Ayrunwaoo)
orurpo juenjedino A3ojoydAsdomau :g
SIOPIOSIP
poowr 10 QHAV Pim siuaned [¢ :d
aandrosap ‘eAneinuenb :(q

-SSASSE PO[ILIAP IOYIOYM QUIILINA(
BSOATOU BIXQIOUE )M Sjuoned
ur (snooj [rejop 3uoxs Jo Junjrys-1os
100d) serq Sursseooid uoneuriojur
SSQIppe pue AJnuapt 0 paugIsop
(swoydwAs 3unea pue 9§11 A[rep o3
sSurpuy YN 9Je[suer) Jey) anpowt
oeqPa9J PUE JUSWISSISSE UOISSIS

-92I1[}) UOTUAIAIUI 1IOYS © QUIPNQO

NOBQPA9J YIIM JUSWSSISSE WOTJ

1JoUq JSOUW [[IM OYM SIQAISAIED pue
sjuaned Jo sonsLIoBIRYD AJNUPI (7)

I0Je] Syjuow

7 PUE UOISSas YorqpadjJ dy) SUImoj[of

SIOAISQIED UTeW JIOY) pue SIA YIim

sjuoned 10J JYorqPad) PIM YN JO
Jgouaq [eor3ojoydAsd ayednsoaut (1)

UOISSs JOrqpady
[RUOTIUSAIIUT UM YN Surmor
-[0J uonoRJsHEs PUE ‘UOEATIOW

‘Koeoyye-J1os ‘swoydwAs orneryoksd

pue aAnuS00 pajiodaI-J[os ounuexyq

1aded yoreasoy
020T “19p201Yy2g 29 UNIR]N

1oded yoreasay
L661 “Te 13 B[l

Joded yoreasoy
8007 “'Te 12 zodo]

[020101d
T10T “Te 12 Ko[Suo]

1oded yoreasay
610C “Te 19 BOURT]

SUOTJEPUSWIIOI]/S)[NSAT JUBAS[QY

(Q) SoWOIINO JUBAJ[Y
(1) 2d£y uonyuaAIoU]
(W) spouIeIN

(S) Sumeg
(d) uone[ndod

(@) udiseq

wre/asoding

juawnoop Jo adAy,
0oURIJY

(ponunuoo) | sjqey



Neuropsychology Review (2022) 32:294-315

302

I
Jo Ayirenb prryo peatedrad-juared Sur
-aoxdwr ur [njd[oy se uaas a19m suomn
-EPUdWIWIOIAI A} JO %/ 6 JO [€10)
'9%00T1-9] Udamlaq paSuel aouaIoype
JNq ‘UONEPUSWIIOId] JUO PIMO[[O]
jse9] Je syuared [y “dn-pamorjo) arom
%84 PUE AINJeu UI [EUOTIBONPS JO
OTWOPEI. 9JoM SUOTEPUSWIIOII ISOIA

qsny

sem VAN Ym uonoejsies pue [nydjoy

SB UQ3S Sem Yorqpaoy ‘swoldwAs

[eUOTIOW? pUE [BIOTABYSQ S,PIYO )

ur syuowaAoxdwr Jueoyrugis pajiodax
VAN 1noyiim pue i syuaned ylog

's)st3oroyoAsd ay)

)M SMIIAIUI 9y} UO paseq sjoadse

oy109ds uo }orqPd) 9AIS 0} MOY UO

UQATS are so[durexa 9)010u09 ‘QI0UIISY)

-y (¢ 9[qeL) Jous yoeqpad) uosiad
-UT 9YBW 0) MOY UO UJAIS SIOMIWEBI]

'S90INOS [BUIAXS WOIJ

djoy InoyIIm Ino parIIed 9q prnood ey

SUOT)EPUIWUWIOAI JAIZ 0) A[YI] 210W

QIoM SISISO[OYIAS{ "yiTeay 2aoxdur

0] pue SIOYOP ANTUTO0D SSAIPPE ‘ST

-9)e1s A10jesuadwiod 91om SIsOUSeIp
SSOIOB SUOT)EPUSUILIONAT USALS ISO]A

‘sdnoi3 omy
AU} U29M)IQ PUNOJ 1M SIOUAIAYPE
UT SOOUISIP ON] "MO[ POUTEWAT
SUOT)EPUSWIIOII JO [9AJ] [[BISAQ
*JONQ] ou 0] paredwod 19139 [EIUSW
-orddns e pue uosiod-ur yyim dnoi3
oy ur (syuaned ur Jou) s19AIZQIRD UL
10)12q Sem SUOIIEPUSWIWODAI JO [[BOY

9J11 Jo Aypenb priyo paaroorad

juared jo juswraroiduir ‘suonep
-UQWIWO09a1 Jo uonejuawerdwr :0
Kanans ;]

VAN [im uonoejsnes

“9y11 Jo AyrTenb prryo jo Sumner juared
‘swoydwAs prryo jo Sunerjuared :Q

(-dN) 10u 9AeY OyM 350U} pue (+dN)
VAN POATO0AT A[JUOAT OYM ULIPTIYD ]

syuow
G I0)Je pue YN Joje AdAIns (A

SMITAIDUT PaINIONIS-TWIS A

suon
-BpUAWIWO9I Jo AouanbaxyadLy :Q
KoAaans 1]

SuOTEpPUW

-W0J91 0} AOUAIAYPE PUL UONUNAI i)
(¥p = u) IoNs[-ou IMm

dnoi3 pue (g¢ = u) o191 Y3m dnois g
VdN

I0)JB SY2IM / maTAIUI duoydare) A

(1endsoy) 193udd A30[00U0 :§

100UBD
Jo K103s1Yy pooyp[iyd jo syuared (g :d
aanduosap ‘aaneinuenb :q

(Tedsoy)
orurpo juenedino A3ojoydAsdomau :g
AHAV Yia uaIp[iyo jo syuared 887 :d
paznuopuer-uou ‘eAneinuenb :q

syst3o[oydAsd 78 :d
aanejrenb :q

sys13010yoAsd [eorur[d pasuadl| 60¢ :d
aandrosap ‘eaneinuenb :(q

(rendsoy) qey

K3ojoyoAsdomou woiy syusnedino :g
SI9AISQ1RD Q¢ puE (en
-uowdp “quawriredwr 9AnIUS0o prIw

‘sisougerp oLeryoAsd uowrwod jsour)

sisougelp snoLrea yim sjuaned g/ :d
pazrwopuer ‘daneuenb

Qouarradxa

[ooyos pue (sjuared Aq poatedrad

se) 9J11 Jo Ayfenb s JOATAINS A

paaoxduir suonse33ns Ay IAYIAYM

pue sarrwey Aq pajuswardur

QIoM SUOIIEPUSWWOOAI [edIS0[0YD
-KsdoInau 1oyjoym QuTILIRNP OF,

1oded yoreasoy
1102 “Te 32 (1IN

ok

ur AV JO Jusuneal) pue uonedy

-Huapl oY) Ul VAN M pajerdosse
9n[eA PIPpE JO UOBN[BAS ATRUIWIAI]

1oded yoreasoy
¥10T “Te 2 preyojtid

*SJ[NSaI JUAWISSISse [edr3ojoydAsdor
-NJU JBITUNWWOD 0} MOY UO JOIPY

Joodq

€107 ‘Suonsuiry 29 [e1sod
suonjerndod on
-souSeIp JUIOYIP UIYIIM PUE SSOIOE
sjuaned 01 UdAIS AJJU)SISUOD ISBI]
pUE JSOW I8 SUOTIEPUSWIOIT OYIO
-ads yorym auTuwIolep pue ‘sjyuoned
03 ap1aoid sysi3ojoydAsdoinau jey)

SUOTIEPUW093I Jo sadA) AJryuapy

1oded yoreasay

610T T8 12 YR
sIoquIw AJTurej
pue syuaned usam)aq uonepuA
-WO9I JOJ [[BO9I UT JSTXQ SQOUAIQLIP
Ioy)oyMm 210[dX9 0 UOISSIS YOBqPISJ
Q) UI SI9AIZ2IeD SUIpN[OUl JO
yoedwr oy soje3NSAAUT ‘A[[RUONIPPY
Yorqpedj [eor3ojoydAsdoinou Jur
-Jeorunwiwod ur (10391 reyudwe[ddns

Surpraoxd) uonuaarojur opdws € 3s9J,

1aded yoreasay
910T “Te 12 YN

SUOTJEPUSWIIOI]/S)[NSAT JUBAS[QY

(Q) SoWOIINO JUBAJ[Y
(1) 2d£) uonjuaAIoU]
(W) spouleN

(S) Sumeg
(d) uone[ndod

(@) udiseq

juawnoop Jo 2dAg,

wre/esoding 0URIRJY

(ponunuoo) | sjqey

pringer

Qs



303

Neuropsychology Review (2022) 32:294-315

‘uonen[eAd uosiod-ur ue o) ojqel
-edwoo pue 9[qISLa) 9q 0) PAWAIP Sem
QUIDIPOWNA) BIA YN QUIDIPIW[)
BIA JOBQP39J JO Yorqpaoj uosiad-ur Sur
-ATOJQI Y1 paysnes a1om sdnoi3 ylog
"UOTIOBJSIIES JO [OAT]
IoySIy B pUB ‘UONBIOGR[[0 JO ASUDS
10Je015 © ‘IOSSOSSE pue PIIyo Iy} IIm
diysuonear aanisod a1ow e pajrodar
UQIP[IYO 953} JO SJUAIRd "WAY) JNOqe
Q10w paured syuored IIoy) Jey) osuds €
pue ‘J0ssasse Y} IIm dIysuone[ar oAn
-150d 210W ‘SAA[SWAY) JNOQE FuTUIRI]
JO 9suas 19)eaI3 & paouaLIadxa Jopjooq
B UI SOLI0)S QAIIRNSO[[T IM JOBqPIQ)
u0sIad-Ur PIATOOAT OYM UIPIIYD)
‘uerorsAyd yim yeads
0) 3unuem pue UOHBWLIOJUI AI0W JUT
-Pa2U 2IoM JJUAISYPBUOU JOJ SUOSBIY
*(UOTYBII[IqRYRI QATITUS0I/[BIIJI A1)
-e1yoAsd 1o AderoyjoyoAsd 10y 1omof
pue juowaSeuew [eo13ojooewreyd 0§
Qouaraype y31y) odA) uonepuawodas
Jod poLIeA SIY) Inq ‘%8¢ Sem Suorep
-~UQWIWIOD3I 0} 9duaIaype pajIodar-Jjog
‘S[eLIoYew
uonLIM 9p1aoid pue ‘sojou aye) 0)
Arurey/sjuaned Surmof[e ‘uorssas Jno
-y3noxy) Surpuejsiopun 3urkionb ‘uomn
-BOIUNWIIOD JEJ[D Sk Yons Yoeqpad)
uosI1od-ur 10} USAIS SUONEPUIWIIOINY

“oeqPI9) INOYIIM

dnoi3 oy 03 paredwod uonipuod

ym 2doo 03 A)Iqe ‘uonIpuod jo Jur

-puejsiopun ‘9J1[ jo Aienb pasearour
pey yoeqpasy uosiad-ur yIm judned

VAN [ia uonoeysnes :Q

(8=1)

QUIdIPaWRQ) BIA dnoid pue ‘(L =
u) uonen[eas uosiad-ur s dnois ;|
VdN SuLmp suorjsonb [ewojur (JA

VAN [Im uonoeysnes ‘VdN
ym oouaradxa prryo pue juared :Q
(S1=u) 31qe}
& (Snody) yoeqpas) pIyd Jo uonippe
s dnois peyuswrradxs ur pue (/1
= u) a1npadoid piepuels UIMO[[0j
yoeqpaoy ynm dnois ;|
KaAIns A

suonep
-USWIODT JUSWIEAT} 0 9OUAISYPE 1)
MITAI PI0I2I 2A10dS
-0IJ2I “MOTAISUT PAINJONIS-TUIS (A

VIN
Surdoo ‘uonrpuod
Jo Surpuejsiopun ‘ssaxns paArddrad :Q
(GE=u) }orqPaY QAIDIAI JOU
PIP OyMm S0} SNSIAA (6= U) SUOIS
-$9s JoBqPad) papuanie oym sjuaned |
MITAIUI PAINIONNS-TWS JAJR]
SYQoM -9 pUB QUI[OsEq I8 AAINS (I

JIOJUD [EOIPIW UBIQJOA URQIN S
SIOPIOSIP OLIBIYD

-Asd 10 9ATITUS0O Y)IM SUBIANLA GT :d

paznuopuer-uou ‘eAnenuenb :q

qonoerd ajearid :g

eryderssAp 10 qdvD ‘AHAYV ATt
-rewrnad yym uaapqiyo jo syuared g¢ :d
pazrwopuer ‘aanenuenb :q

(191udd [eOIpaW) IJUAD S S

SN iia syuaned 66 g
aandrosap ‘eAneinuenb :(q

jusw
-1redwt 2AnTUS00 B im sjuened ;g

sisougerp snoLrea yim sjuaned 48 :d
pazruopueI-uou ‘eAneinuenb :q

J9JUdd 18D

-IpaW UBIOJOA UBQIN UB WOIJ SIJIAIOS

SUTATOO0I SUBIOJOA 0} QUIDIPIWI]S)

BIA YOBQPI9J PUB SUONEN[BAD [BIISO]

-oyoAsdornau aatsuayarduros Sur
-p1aoid jo A)I[IqIses) oy 9)eneAq

VdN ue Surouarradxa pajiodax
syuared pue uSIpIYO MOY 1098
PINOM SALI0)S PIZI[ENPIAIPUIL JO ULIOJ
o ur yoeqpa9y Areridordde Arejuowr
-dofeaap SurAtedar 1oyleym renfeaq

QUO[E JOrQPY) USNLIM JIAO YOvqPIS)
uapLIm pue ([[eo suoyd) [e1o Jo 1090

Ay} puB ‘QJUAIYPLUOU J0J SUOSEAI
‘SUONEPUAWIIO0II [BI130[0YdAsdox
-N3U 0} JUAIAYPE JO sajel a10[dxg

s1oA13a1eD pue sjuaned

0] $JNSAT 159) QANTUS0O UO JOvqPaJ

Surpraoid 10§ seonoeid papuswwio
-031 pue sasodind jo Arewrwins jorig

sowooIno juaned uo Juriso)
[eo13ojoyoAsdonou Surpre3ar yoeq
-pa9j Juaned jo joedwir oy surwexyg

Joded yoreasoy
10T “Te 19 JouIng,

1aded yoreasay
T10T ‘WIS 29 1o3utrey],

1oded yoreasay
610C “Te 19 [Puwng

19deyo yoog
$10T “Xmy 2 Maddny

1oded yoreasay
810T e 12 opesoy

SUOTJEPUSWIIOI]/S)[NSAT JUBAS[QY

(Q) SoWOIINO JUBAJ[Y
(1) 2d£y uonyuaAIoU]
(W) spouIeIN

(S) Sumeg
(d) uone[ndod

(@) udiseq

wre/asoding

juawnoop Jo adAy,
0oURIJY

(ponunuoo) | sjqey

pringer

A's



304

Neuropsychology Review (2022) 32:294-315

Table 1 (continued)

&

Relevant results/recommendations

Intervention type (I)
Relevant outcomes (O)

Methods (M)

Population (P)

Design (D)
Setting (S)

Purpose/aim

Type of document

Reference

Springer

Patients were satisfied with NPA and
receiving in-person feedback. Most
were satisfied with the length of the
feedback session and reported that it

M: survey (37% response rate)
O: satisfaction with NPA

D: quantitative, descriptive

Assess patient perceptions of

Westervelt et al., 2007

Research paper

P: 129 patients with various diagnosis

neuropsychological evaluations.

and 80 family members
S: academic medical center neuropsy-

Furthermore, evaluated responses to

neuropsychological recommenda-

tions.

helped them understand problems,
deal with problems, and reduce stress

chology program

NPA neuropsychological assessment, N/A not applicable, ADHD attention deficit hyperactivity disorder, MTBI mild traumatic brain injury, MS multiple sclerosis

Type and Quality of Evidence

The following 41 publications were identified: 26 research
papers, seven opinion papers, two position papers, three book
chapters, two books, and one research protocol. In terms of
study designs, the research papers included four qualitative
studies, three randomized trials, five non-randomized trials,
thirteen descriptive studies, and one mixed-methods study.
Only the overall quality of the research papers could be
assessed (see Table 4 Appendix B). Overall, the quality cri-
teria were met; in some studies, subitems were not met (e.g.,
due to insufficient detailed information about the complete-
ness of the data). In two studies, there was also a high risk for
a nonresponse bias due to low response rates.

Characteristics of Neuropsychological Feedback

Most research papers used in-person feedback (Arffa &
Knapp, 2008; Cheung et al., 2014; Connery et al., 2016; Fallows
& Hilsabeck, 2013; Farmer & Brazeal, 1998; Foran et al., 2016;
Holst et al., 2009; Kirkwood et al., 2016, 2017; Lanca et al., 2019;
Lopez et al., 2008; Malla et al., 1997; Meth et al., 2016; Rosado
et al., 2018; Tharinger & Pilgrim, 2012; Westervelt et al., 2007,
Gruters et al., 2020; Martin & Schroeder, 2020), and most of the
other publications recommended in-person feedback (Allen et al.,
1986; Carone et al., 2010; Carone et al., 2013; Carone, 2017;
Crosson, 2000; Gass & Brown, 1992; Gorske, 2007; Gorske
& Smith, 2009; Green, 2000; Griffin & Christie, 2008; Postal
& Armstrong, 2013; Ruppert & Attix, 2014). A minority gave
feedback via phone (Stimmel et al., 2019), via telemedicine
(Clement et al., 2001; Turner et al., 2012) or via a written report
(Evans et al., 2019). Usually, feedback was given by the neu-
ropsychologist a few weeks after the assessment. In four studies,
this was given directly after testing (Meth et al., 2016; Kirkwood
et al., 2016; Kirkwood et al., 2017; Connery et al., 2016).

The length and content of the feedback session was often
not specified; when specified, it usually took approximately
one hour and focused on cognitive strengths and weaknesses,
the impacts of emotional functioning, the translation of
results to daily life, and diagnostic issues and recommenda-
tions with compensatory strategies. A review of the included
papers showed that neuropsychological feedback was pro-
vided for a wide spectrum of diagnoses (e.g., psychiatric,
neurodevelopmental, brain injury, dementia, epilepsy, brain
tumor). Most settings were neuropsychological outpatient
clinics in a hospital. Whether neuropsychological feedback
was always part of standard routine was not often speci-
fied. Two survey studies found that 26-44% of the patients
received neuropsychological feedback and that the majority
of all participants wanted more information (Bennett-Levy
et al., 1994; Foran et al., 2016).
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Satisfaction with Neuropsychological Services

Approximately half of the research papers (k = 13), mostly
survey studies, focused on experiences and satisfaction with
the NPA. Overall, high levels of satisfaction with the NPA and
feedback sessions were described for both patients and family
members (Connery et al., 2016; Foran et al., 2016; Kirkwood
et al., 2016; Kirkwood et al., 2017; Pritchard et al., 2014;
Tharinger & Pilgrim, 2012; Turner et al., 2012; Westervelt
et al., 2007). Patients were more satisfied with the NPA when
they received feedback, and if they experienced this as useful
(Bennett-Levy et al., 1994). In one qualitative study, it was
found that both positive (relief or confirmation due to NPA
outcome and diagnosis) and negative experiences (feeling dis-
tressed due to awareness of cognitive complaints) coexisted
during an NPA and diagnostic disclosure at a memory clinic
(Gruters et al., 2020). The highest utility ratings of NPA were
related to understanding cognitive strengths, weaknesses, and
the relation between results and everyday behavior (Arffa &
Knapp, 2008). Sometimes feedback was a mere confirmation
of suspicions, but this was also seen as helpful (Westervelt
et al., 2007). Other predictors of NPA satisfaction included
perceptions of professional competence and rating of neu-
ropsychological recommendations (Farmer & Brazeal, 1998).
Only in a minority of the studies were participants less satis-
fied with the feedback session (Bodin et al., 2007; Foran et al.,
2016). In one study, participants felt that feedback did not pro-
vide as much help as they had expected (Bodin et al., 2007).
In another study, participants criticized neuropsychological
feedback, because the results were difficult to understand,
expressing the need for additional feedback sessions (Foran
etal., 2016). Holst et al. (2009) found that low levels of satis-
faction were related to low levels of self-esteem. Participants
who were more satisfied were able to develop a more positive
relationship with the examiner (Holst et al., 2009).

Recommendations Given in Neuropsychological
Feedback

Both the research papers, opinion/position papers, books, and
book chapters showed that the recommendations given most
often by psychologists across diagnoses were focused on com-
pensatory strategies, cognitive deficits, and health improve-
ments. A survey study showed that most psychologists gave
feedback and explanations about invalid test results (Martin &
Schroeder, 2020). Quantitative studies showed that differences
in recommendations were identified between diagnoses (e.g.,
more focused on support/independence or driving in dementia
and on rehabilitation referrals in patients with traumatic brain
injury) (Meth et al., 2019; Quillen et al., 2011). On average,
six primary and eleven secondary recommendations were
given (Arffa & Knapp, 2008). The majority of participants
were positive and experienced recommendations as helpful

(Quillen et al., 2011; Cheung et al., 2014). However, the overall
adherence to recommendations was found to be approximately
40% in four different quantitative studies (Quillen et al., 2011;
Cheung et al., 2014; Stimmel et al., 2019; Westervelt
et al., 2007). Identified barriers were unwillingness to adapt
to the recommendations of the family member, patient misun-
derstandings, a need for more information, disagreement with
recommendations, a desire to speak with a physician regarding
the recommendations, and level of difficulty obtaining recom-
mended services (Cheung et al., 2014; Stimmel et al., 2019;
Westervelt et al., 2007). Higher adherence rates were found for
pharmacological management and recommendations related to
patient safety (Westervelt et al., 2007; Stimmel et al., 2019).

Information Provision During Neuropsychological
Feedback

One quantitative study and one mixed-methods study showed
that neuropsychological feedback was not always remembered
or understood (Bennett-Levy et al., 1994; Foran et al., 2016).
Two randomized controlled trials showed that offering supple-
mental written information improved the free recall of recom-
mendations (Meth et al., 2016; Fallows & Hilsabeck, 2013),
especially in family members (Meth et al., 2016). However,
the recall of diagnostic information did not differ between the
groups with and without supplemental written information
(Fallows & Hilsabeck, 2013; Meth et al., 2016). One survey
study found that only one-third of the participants received
a written report (Bennett-Levy et al., 1994), while in three
studies (two survey studies, one non-randomized trial), it
was found that the patients experienced the written report as
helpful (Farmer & Brazeal, 1998; Bennett-Levy et al., 1994;
Pritchard et al., 2014). A qualitative study and one opinion
paper identified the following barriers in report writing: dif-
ficult to understand or unhelpful information, language profi-
ciency, level and quality of education. It is important to con-
sider ethnicity, country, native tongue, literacy, educational
attainment and culture of origin, as these factors may con-
tribute to barriers in understanding the feedback or terminol-
ogy used, as well as treatment adherence. (Evans et al., 2019;
Griffin & Christie, 2008). Some recommendations offered for
report writing by these authors were to use as little informa-
tion as possible, use in-text formatting, and organize head-
ings by audience, diagnosis, and recommendations. Further
advice was to be aware of cultural and linguistic differences,
transparency, and translation of scores to daily life (Evans
et al., 2019).

In one randomized controlled trial, a group of children and
parents who received feedback with illustrative individualized
stories reported that children experienced a greater sense of
learning and collaboration, and a more positive relationship
with the examiner compared to children and parents that
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received feedback without these stories. Parents experienced a
greater sense of collaboration and a more positive relationship
with their child and the examiner; they also reported higher
satisfaction with the NPA (Tharinger & Pilgrim, 2012). No
other studies focused on using visual aids in neuropsychologi-
cal feedback; however, in one case study, one book, and two
opinion papers, visual aids were recommended (Lopez et al.,
2008; Postal & Armstrong, 2013; Carone et al., 2010; Gass &
Brown, 1992). The use of props (e.g., brain model) or several
shorter feedback sessions was recommended in two publica-
tions (Postal & Armstrong, 2013; Carone et al., 2013; Gass &
Brown, 1992).

Postal and Armstrong (2013) described six principles of
improving retention of neuropsychological feedback in their
book: (1) simplicity (core message), (2) unexpectedness (novel
information is better remembered), (3) concreteness (transla-
tion to daily life), (4) credibility (trusted source), (5) emotions
(enhancing effects of emotions on memory), and (6) stories
(transform passive listeners to active imaginers). They also advo-
cate using motivational interviewing.

Neuropsychological Feedback and Patient
Outcomes

Eight research papers explored the impact of neuropsy-
chological feedback on patient outcomes. Patients with a
mood disorder or ADHD reported reductions in psychi-
atric and cognitive symptoms and improvements in self-
efficacy for general- and evaluation-specific goals one
month after an NPA with feedback (Lanca et al., 2019).
Two case studies of patients with anorexia nervosa or
schizophrenia reported that feedback gave patients insight
into their cognitive functioning so that they could deal
with their disease in a different way in their daily life
(Lopez et al., 2008; Malla et al., 1997). Patients who
attended neuropsychological feedback sessions had a
greater improvement in quality of life and an increased
understanding of and ability to cope with their condi-
tion compared to those who did not attend these sessions
(Rosado et al., 2018). Two studies found a decrease in
self-reported post-concussive symptoms in both par-
ents and children (Connery et al., 2016; Kirkwood
et al., 2016). Greater initiation of parent behavior man-
agement and special education services and medication
management were reported when parents of children with
ADHD received neuropsychological feedback (Pritchard
et al., 2014). After receiving feedback, the concerns of
family members of patients with a stroke were related
to safety, what the future will bring, knowing what to do
when the patient is unable to perform a task, and dealing
with the emotional changes of the patient (Belciug, 2006).

@ Springer

Feedback Frameworks and Clinical
Recommendations

Table 2 shows an overview of the different feedback frame-
works offered by six authors from one non-randomized
study, three opinion papers, and two books. In all frame-
works, some overlap can be identified: an explanation of
the nature of NPA and rationale of feedback sessions, an
explanation of strengths and weaknesses, and the provision
of recommendations and compensatory strategies. Further-
more, in these feedback models, a collaborative approach
using plain and understandable language without jargon is
advocated.

Discussion

This scoping review identified 41 publications on neuropsy-
chological feedback to patients and family members in
diverse settings. Several themes related to neuropsychologi-
cal feedback could be identified: characteristics of neuropsy-
chological feedback, satisfaction with neuropsychological
services, patient outcomes, recommendations given in neu-
ropsychological feedback, information provision during neu-
ropsychological feedback, feedback frameworks and clinical
recommendations. A critical evaluation of the methodologi-
cal quality of the included research papers showed that most
met the criteria, but not all intervention studies included a
control group, not all were randomized, and not all described
the sample or outcome data in detail. Most prominent was
the risk of response bias in the cross-sectional survey studies
as a result of low response rates.

The majority of publications recommended or used in-
person feedback. Approximately thirty years ago, Pope
(1992) stated that feedback was the most neglected part of
psychologists’ assessments. In our review, one survey study
and one mixed-methods study evaluating clinical practice
showed that neuropsychological feedback was not given to
all patients (Bennett-Levy et al., 1994; Foran et al., 2016).
However, one of these studies was carried out over 25 years
ago. When reviewing broader psychological assessment
practices (e.g., also considering personality assessment),
two survey studies showed that the majority of psycholo-
gists gave in-person feedback, although this was not always a
routine part of their assessment (Smith et al., 2007; Curry &
Hanson, 2010). Based on these results, it seems that psychol-
ogists currently give feedback in psychological diagnostic
procedure more often than 25 years ago. However, it is still
not a clinical routine, and the content of neuropsychological
feedback depends on the clinical context. Nonetheless, the
potential clinical benefits of psychological feedback have
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Table 2 Frameworks for providing neuropsychological feedback in different settings

Author Patient group

Phases

Recommendations

Carone et al., 2013; Carone MTBI patients with invalid effort.

1) Build rapport and obtain informed Avoid accusatory and emotionally

et al., 2010 consent laden terms
2) Preliminary discussion Ask their input first
3) Feedback session Explain strengths and weaknesses

Carone, 2017 Patients with high level of cogni-
tive complaints, but normal test

performance.

Explain incredible efforts as good/
bad news

1) Build rapport and obtain informed Show patient a table with the objective
consent
2) Let patients self-rate performance

and self-reported performance on
cognitive tests

3) Feedback session

Connery et al., 2016 Children with invalid effort.

1) Opening statement invalid effort
2) Emphasize importance of perfor-

Give feedback to parents first
Give a brief explanation to children

mance validity testing
3) Give recommendations

Gass & Brown, 1992 Patients with brain injuries and

their family members

1) Review purpose of testing
2) Define the tests
3) Explain results per cognitive

Use plain and understandable lan-

guage
Use behavioral/concrete examples for

domain explaining tests
4) Describe strengths and weak- Explain normative comparison
nesses Ask for feedback after each domain

5) Address diagnostic/prognostic
issues
6) Give recommendations

Gorske & Smith, 2009 Clinical setting

1) Set agenda and introduce feed-

Give in-person feedback

back Use Motivational Interviewing Prin-
2) Develop 2-3 life implication ciples
questions ‘Elicit-Provide-Elicit’

3) Determine personal skill profile

4) Describe strengths and weak-
nesses

5) Summarize relationship between

Ask about central cognitive complaint
Explain normative comparison

Use graphic illustrations

Provide copy of feedback report

results, life areas and patient ques-

tions

Postal & Armstrong, 2013 Clinical setting

1) Reorient patient and family

2) Gather more information

3) Be flexible

4) Lead with the core message

5) Describe strengths and weak-
nesses

6) Give recommendations

Explain nature of session

Review goal of patient and family

Remind the patient of the collabora-
tive process

Explain normative comparison

Use concrete metaphors for cognitive
domains

Avoid the use of jargon

been demonstrated, such as improved self-esteem, hopeful-
ness, and reduced symptoms (Ackerman et al., 2000; Allen
et al., 2003; Finn & Tonsager, 1997). Giving feedback
also led to a better therapeutic alliance in psychotherapy
(Ackerman et al., 2000; Hilsenroth et al., 2004). Further-
more, a meta-analysis showed that only when psychologi-
cal assessment procedures were combined with personal-
ized and collaborative feedback did clinically meaningful
effects on treatment emerge (Poston & Hanson, 2010) In
another study it was shown that psychological test validity
was indistinguishable from medical tests validity, and that
assessment feedback was related to increased patient well-
being (Meyer et al., 2001; Finn & Tonsager, 1992; Newman
& Greenway, 1997). Although research is lacking on the

therapeutic value of collaborative neuropsychological feed-
back, it is highly likely that it has similar effects as in other
psychological assessment fields. However, when looking at
multidisciplinary practices, the diagnostic disclosure (based
on all diagnostic assessments) is often given only by the
medical specialist. Offering an additional consultation with
a neuropsychologist to discuss NPA findings in multidisci-
plinary practices could be helpful in patients and offers the
opportunity to improve information retention and answer
remaining questions. Furthermore, it offers the opportunity
to provide support and guidance due to the emotional impact
of the diagnosis.

Consumer experience and satisfaction with NPA were
the most reported outcomes in the current scoping review.
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Table 3 Clinical

. Improve retention
recommendations

e Give in-person feedback, plan multiple sessions if needed

e Give balanced feedback (focus on strength and weaknesses)

e Explain the normative comparison

e Use concrete metaphors to illustrate cognitive domains

e Limit feedback to essential points and repeat these

e Involve family members

e Let patients and family members take notes

e Provide written or visual materials using understandable language.

e Evaluate level of understanding and level of emotional acceptance multiple times.

Improve adherence

e Ascertain the retention of the feedback provided

e Evaluate whether the patient is willing to adapt to recommendations and explore
barriers they might experience (e.g., access to care)

o Communicate with the referrer to attenuate whether feedback and recommenda-
tions are appropriate

e Provide patient and family with contact details if questions arise

Motivational Inter-
viewing (MI)

MI principles can be used to improve retention, adherence and a positive relation-
ship with the clinician. The core principles:

e Show empathy (e.g., reflective listening principles such as listening rather than

telling)

e Make the patients see the discrepancy between their behavior and their goals
(e.g., by making them aware of the consequences)

e Avoid argument (e.g., by shifting the attention of focus on another topic)

e Do not oppose to resistance, but adjust to the patient

e Stimulate self-efficacy

Generally, positive experiences and high satisfaction with
neuropsychological procedures were reported. Gaining
more insight into consumer experiences and satisfaction
is relevant, as it may lead to improvement of the quality
of service and patient outcomes, such as reduced patient
anxiety due to good communication (van Osch et al., 2017).
However, the validity of satisfaction in treatment outcomes
has been criticized as a result of not taking psychologi-
cal factors, communication, and patient expectations into
account (Verbeek, 2004; Hudak et al., 2003). In terms of an
NPA, patient satisfaction was related to receiving feedback
that was evaluated as valuable (Bennett-Levy et al., 1994).
This is in line with the findings of Smith et al. (2007), who
showed that patients appreciated that psychological feed-
back helped understand their problems, which could result
in positive changes. However, not understanding or remem-
bering neuropsychological feedback might negatively influ-
ence satisfaction. Therefore, Brenner (2003) has developed
a framework that psychologists can use to increase the ben-
eficial value of and satisfaction with psychological assess-
ments: elimination of jargon, focus on referral questions,
individualized assessment reports, emphasis on patient
strengths, and including concrete recommendations.

The current review also showed that information retention
of neuropsychological feedback was low. A few quantitative
studies reported low percentages of information retention,
especially recommendations were difficult to remember
(Meth et al., 2016). This is in line with earlier studies that
showed that the retention of medical information was gen-
erally low (Kessels, 2003). This is alarming, as adherence
to treatment recommendations is related to understanding,
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recall, and satisfaction with the consultation (Ley, 1979).
Understanding health information, also defined as health lit-
eracy, is important because low health literacy is the strong-
est predictor of poor health outcomes, such as more hospital
admissions, higher mortality rates, and inadequate medica-
tion adherence (Berkman et al., 2011), as well as poor disease
or care management (Graham & Brookey, 2008). Further-
more, patients with a low health literacy are less likely to take
preventive measures or adopt a healthy lifestyle (Graham &
Brookey, 2008). Remembering and understanding neuropsy-
chological feedback may be even more difficult in patients
who have a cognitive impairment. Retention might also be
hampered by emotional arousal or valence related to receiv-
ing (bad news) or not receiving (good news) a diagnosis
(Kensinger, 2009). On the one hand, receiving a ‘bad news’
diagnosis has profound emotional effect on both the patient
and family members, such as feelings of stress and anxiety.
It is very likely that this leads to lower recall of information.
On the other hand, feeling relieved if the feared diagnosis is
not confirmed might also negatively influence information
retention. A few studies have explored the mode of informa-
tion as a suitable target for communication aids. The current
scoping review showed that offering supplemental written
information might be helpful, but no studies have been con-
ducted on whether visual aids could improve information
retention in neuropsychological feedback. Some promising
findings were seen in other fields, such as improved recall
when using three-dimensional MRI models of the tumor
and brain compared to two-dimensional models (Sezer
et al., 2020). Furthermore, a systematic review showed better
recall in multiple studies when visual aids were used (Watson
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& McKinstry, 2009). It is essential that neuropsychological
feedback can be remembered so that it can lead to improved
treatment outcomes. This review also showed that Motiva-
tional Interviewing principles might improve information
retention as suggested by Postal and Armstrong (2013). In
addition, motivational interviewing may also improve treat-
ment adherence in rehabilitation, psychotherapy, and medica-
tion (Palacio et al., 2016; Tolchin et al., 2019; Suarez, 2011).
Furthermore, the use of these techniques has been shown
to reduce addictive behaviors (e.g., binge drinking, alcohol
consumption) (Frost et al., 2018). Other applications of moti-
vational interviewing have also been described, such as deal-
ing with patient resistance (Gorske, 2007). By using these
principles patients might understand the information and be
more likely to change their behavior.

A strength of the current study is its use of the scoping
review methodology to gain insight into a broad spectrum of
literature on providing neuropsychological feedback. It syn-
thesizes evidence on an emerging topic while using a system-
atic process that is both replicable, transparent and rigorous.
Furthermore, the review has been carried out by experts in the
field of clinical neuropsychology with the involvement of an
expert librarian. Most scoping reviews do not include a critical
appraisal of the quality of the included studies. However, we
have included this to not only describe the scope of the research
questions but also to give an impression of the validity.

Some limitations must be mentioned as well. One limi-
tation is that reviews are time consuming, and new pub-
lications might have emerged since the search. However,
we have recently updated the search, which resulted in the
inclusion of two full papers. A second limitation is that
although we have tried to discuss the most important find-
ings, due to the limited space, some details might have not
been described. Furthermore, the variation between the
document types and range of data collection, methodol-
ogy and analysis techniques made it sometimes difficult
to present the results in a compact and integrated way.

Finally, future research should include more studies adopt-
ing a randomized controlled trial to gain more insight into the
benefits of neuropsychological feedback. It would also be of
interest to evaluate neuropsychological feedback in specific
settings with a multidisciplinary nature, such as memory clin-
ics. Furthermore, more attention is needed to train psycholo-
gists in providing neuropsychological feedback. It would be
helpful if more attention could be given about this topic during
graduate and postgraduate education courses of psychologists.
The clinical recommendations offered in this paper could be
used. Finally, more research is also needed focusing on how
neuropsychological feedback could be best communicated to
optimize information retention and treatment adherence. More
research is needed to identify predictors of improved infor-
mation retention (e.g., having multiple sessions, involving a
family member, use of motivational interviewing principles).

Furthermore, more studies are needed on how to best offer
supplemental verbal or visual information to improve compre-
hension and retention of neuropsychological feedback.

Conclusion

Overall, the current scoping review shows that neuropsycho-
logical feedback is a vital and therapeutic component that
may improve patients’ satisfaction with neuropsychological
services. However, the content, frequency and type of feedback
vary greatly across professionals. Furthermore, it should be
stressed that information retention and adherence to recom-
mendations is often poor, despite the provision of neuropsy-
chological feedback. It is important that clinicians are aware
of facilitators and barriers in offering neuropsychological
feedback. In Table 3 we provide an overview of clinical rec-
ommendations is presented that can be used to improve reten-
tion, adherence, and the clinician-patient relationship through
motivational interviewing principles. Although using commu-
nication aids seems promising, more research is warranted.

Appendix A Search Strategy

Pubmed

(’neuropsychological assessment’[Title/Abstract] OR
‘neuropsychological evaluation’[Title/Abstract] OR
"neuropsychology’[Title/Abstract] OR "neuropsychologist’ [ Title/
Abstract] OR ’neuropsychological’[Title/Abstract] OR
neuropsychological test*[Title/Abstract] OR neuropsy-
chological result*[Title/Abstract] OR "Neuropsychol-
ogy/instrumentation"[Mesh] OR "Neuropsychology/
methods"[Mesh] OR "Neuropsychology/organization and
administration"[Mesh] OR "Neuropsychology/standards"[Mesh]
OR "Neuropsychology/trends"[Mesh] OR "Neuropsycho-
logical Tests/instrumentation"[Mesh] OR "Neuropsycho-
logical Tests/methods"[Mesh] OR "Neuropsychological
Tests/standards"[Mesh]) AND (feedback[Title/Abstract] OR
recommendations[Title/Abstract] OR communicat*[Title/
Abstract] OR "Feedback/instrumentation"[Mesh] OR
"Feedback/methods"[Mesh] OR "Feedback, Psychologi-
cal/instrumentation”"[Mesh] OR "Feedback, Psychological/
methods"[Mesh] OR "Feedback, Psychological/organization
and administration"[Mesh] OR "Feedback, Psychological/
standards"[Mesh] OR "Feedback, Psychological/trends"[Mesh]
OR "Communication/diagnosis"[Mesh] OR "Communication/
instrumentation"[Mesh] OR "Communication/methods"[Mesh]
OR "Communication/organization and administration"[Mesh]
OR "Communication/psychology"[Mesh] OR "Communication/
standards"[Mesh] OR "Communication/trends"[Mesh]) AND
(patient OR family members OR carers)
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Psycinfo/CINAHL

(AB ’"neuropsychological assessment’ OR AB ‘neuropsycho-
logical evaluation” OR AB ‘neuropsychology’ OR AB ‘neu-
ropsychologist’ OR ‘AB ‘neuropsychological’ OR AB ‘neu-
ropsychological test*” OR AB ‘neuropsychological result*’
OR DE ‘neuropsychology’ OR DE ‘neuropsychological
assessment’) AND

(AB ‘feedback’ OR AB ‘recommendations’ OR AB
‘communicat*’ OR DE ‘feedback’ OR DE ‘communica-
tion’) AND (‘patient’ OR ‘family members’ or ‘carers’)

Embase
(*neuropsychology/ or *neuropsychological test/ or (neu-

ropsychological test or neuropsychological evaluation or neu-
ropsychology or neuropsychologist or neuropsychological or

neuropsychological test* or neuropsychological result*).ti,ab.)
and (*psychological feedback/ or (feedback or recommendations
or communicat®).ti,ab.) and (patient or family members or car-
ers).mp.

Web of Science

TI=(neuropsychological assessment OR neuropsychological
evaluation OR neuropsychology OR neuropsychologist OR
neuropsychological OR neuropsychological test* OR neuropsy-
chological result*) AND TS=(feedback OR recommendations
OR communicat*) AND ALL=(patient OR family members
OR carers)

Appendix B Quality Assessment

Table 4 Quality assessment (based on the Mixed Model Appraisal Tool) of included research papers (k = 26)

Author(s) (year) Study type Criteria

Criteria met by studies

Yes No Not enough information

Cheung et al. (2014) Qualitative

1.2 Adequate qualitative data collection
1.3 Findings adequately derived from data
1.4 Adequate interpretation of results

1.5 Coherence between data

Gruters et al. (2020) Qualitative

1.2 Adequate qualitative data collection
1.3 Findings adequately derived from data
1.4 Adequate interpretation of results

1.5 Coherence between data

Lopez et al. (2008) Qualitative

1.2 Adequate qualitative data collection
1.3 Findings adequately derived from data
1.4 Adequate interpretation of results

1.5 Coherence between data

Malla et al. (1997) Qualitative

1.2 Adequate qualitative data collection
1.3 Findings adequately derived from data
1.4 Adequate interpretation of results

1.5 Coherence between data

Fallows & Hilsabeck (2013) Quantitative

randomized

1.1 Relevant qualitative approach

1.1 Relevant qualitative approach

1.1 Relevant qualitative approach

1.1 Relevant qualitative approach

T T T T B e T o T T R

2.1 Appropriate randomization X

2.2 Comparable groups at baseline

2.3 Complete outcome data

>

2.4 Outcome assessors blind X

2.5 Adherence to intervention

Meth et al. (2016) Quantitative

randomized

2.3 Complete outcome data
2.4 Outcome assessors blind

2.5 Adherence to intervention

2.1 Appropriate randomization

2.2 Comparable groups at baseline

Ko X X XX
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Table 4 (continued)

Author(s) (year)

Study type

Criteria

Criteria met by studies

Yes No

Not enough information

Tharinger and Pilgrim (2012)

Connery et al. (2016)

Rosado et al. (2018)

Turner et al. (2012)

Kirkwood et al. (2017)

Pritchard et al. (2014)

Arffa and Knapp (2008)

Belciug (2006)

Bennet-Levy et al. (1994)

Farmer and Brazeal (1998)

Quantitative
randomized

Quantitative
non-randomized

Quantitative
non-randomized

Quantitative
non-randomized

Quantitative
non-randomized

Quantitative
non-randomized

Quantitative
descriptive

Quantitative
descriptive

Quantitative
descriptive

Quantitative
descriptive

2.1 Appropriate randomization

2.2 Comparable groups at baseline

2.3 Complete outcome data

2.4 Outcome assessors blind

2.5 Adherence to intervention

3.1 Representative sample

3.2 Appropriate measures

3.3 Complete outcome data

3.4 Confounders accounted for

3.5 Intervention administered as intended
3.1 Representative sample

3.2 Appropriate measures

3.3 Complete outcome data

3.4 Confounders accounted for

3.5 Intervention administered as intended
3.1 Representative sample

3.2 Appropriate measures

3.3 Complete outcome data

3.4 Confounders accounted for

3.5 Intervention administered as intended
3.1 Representative sample

3.2 Appropriate measures

3.3 Complete outcome data

3.4 Confounders accounted for

3.5 Intervention administered as intended
3.1 Representative sample

3.2 Appropriate measures

3.3 Complete outcome data

3.4 Confounders accounted for
3.5 Intervention administered as intended
4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements
4.4 Low risk of nonresponse bias
4.5 Appropriate statistical analysis
4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements
4.4 Low risk of nonresponse bias
4.5 Appropriate statistical analysis
4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements
4.4 Low risk of nonresponse bias
4.5 Appropriate statistical analysis
4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements
4.4 Low risk of nonresponse bias

4.5 Appropriate statistical analysis

X

>

XX X X X X X X X

T T T I T I B ol

P XXX X X X X XX

>
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Table 4 (continued)

Author(s) (year)

Study type

Criteria

Criteria met by studies

Yes No Not enough information

Holst et al. (2009)

Lanca et al. (2019)

Martin and Schroeder (2020)

Meth et al. (2019)

Quillen et al. (2011)

Stimmel et al. (2019)

Westervelt et al. (2007)

Bodin et al. (2007)

Kirkwood et al. (2017)

Foran et al. (2016)

Quantitative
descriptive

Quantitative
descriptive

Quantitative
descriptive

Quantitative
descriptive

Quantitative
descriptive

Quantitative
descriptive

Quantitative
descriptive

Quantitative
descriptive

Quantitative
descriptive

Mixed-methods

4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements
4.4 Low risk of nonresponse bias
4.5 Appropriate statistical analysis
4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements
4.4 Low risk of nonresponse bias
4.5 Appropriate statistical analysis
4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements
4.4 Low risk of nonresponse bias
4.5 Appropriate statistical analysis
4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements
4.4 Low risk of nonresponse bias

4.5 Appropriate statistical analysis

4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements

4.4 Low risk of nonresponse bias

4.5 Appropriate statistical analysis

4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements

4.4 Low risk of nonresponse bias

4.5 Appropriate statistical analysis

4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements

4.4 Low risk of nonresponse bias

4.5 Appropriate statistical analysis

4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements

4.4 Low risk of nonresponse bias

4.5 Appropriate statistical analysis

4.1 Sampling strategy relevant

4.2 Representative sample

4.3 Appropriate measurements

4.4 Low risk of nonresponse bias

4.5 Appropriate statistical analysis

5.1 Adequate rationale for mixed methods
5.2 Components adequately integrated
5.3 Components adequately interpreted
5.4 Differences addressed

5.5 Components adhere quality criteria

T T B B T o T o T o T T B B R

o

T T T R R I S

Mo X X X X X X X XX
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