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Relationships between executive functioning and health-related quality of
life in adult survivors of brain tumor and matched healthy controls

Abstract (284 words)

Introduction. Few studies have considered health-related quality of life (HRQOL) as a primary
outcome measure in adult survivors of primary brain tumor (PBT), and fewer still have studied
the cognitive factors that may influence it. Research suggests that executive functions (EFs) are
associated with HRQOL, but there is scant evidence to support this. The prgsent study was

healthy
controls. Participants completed an objective EF assessmen ng memory,
shifting, and rule detection) and two self-report questionnai
Inventory of Executive Function-Adult) and HRQOL (

36). Participants’ relatives completed observer-rate

s Study Short-Form
stionnaires.

Results. Patients’ objective EF performances w
caregivers reported significantly more probl he ntrols and their relatives, for
inks betWeen objective EFs and HRQOL,
whereas numerous assomaﬂons were rted EFs and HRQOL components.

ANCOVA models revealed that spgeifi el EF processes contributed to both the physical

Conclusions. From a clini i iew,, this study demonstrates that even several years
after end of treatment, 3 i

PBT survivors, a
survivorship ¢
improve HRQ

Ke S. cutiwe functions — Health-related quality of life — Primary brain tumor —
Survi nt-reported outcomes



Introduction

Advances in primary brain tumor (PBT) treatment have led to a major improvement in
patients’ mean life expectancy, with a 5-year overall survival rate of 32.1% (Barnholtz-Sloan
et al., 2018). Survival rates vary according to the tumor’s histological subtype, but the central

issue for all survivors of PBT is the quality of the survivorship experience. Regardless of tumor

the tumor itself and its treatment (Panigrahy & Bliml, 2009). Lat % erge several
years after end of treatment, and are assumed to negatively i % and health-related

quality of life (HRQOL; Boele et al., 2015).

HRQOL is a multidimensional concgpt that cowers ical, socio-emotional, and
cognitive functioning (Guyatt et al., 199 iven quently fatal outcome of the disease,

erged (Klein, 2017). Relatively few studies

have considered HRQOL as afgrima 8imeasure, and the relationship between survival
and HRQOL remains nderstood T these patients (Gabel et al., 2019). Despite this

research gap, some WRQQL ®ata are available for stable, long-term survivors of PBT (Boele et

al., 2015; Di vg; et al., awler, 2015). However, these studies primarily concern adult
survivors ediatr (e.g., Robinson, et al., 2010; Macartney, 2014; Janss, Mazewski, &
Patter he case of PBT in adulthood, patients seem to have poorer HRQOL than

survivors @f cancer with no central nervous system involvement (Boele et al., 2013). A recent
meta-analysis demonstrated that patients with either meningioma or glioma may have an
equally altered HRQOL (Zamanipoor Najafabadi et al., 2017). These data suggest that several
years after treatment ends, and regardless of tumor type, survivors of PBT may exhibit a

substantial decline in HRQOL.



As treatments improve and life expectancy increases, a shift has therefore occurred in
PBT care objectives, going from survival to the preservation of an acceptable level of HRQOL
for patients. For some authors, this should now be one of the primary objectives of survivorship
management, as the quality of survival is at least as important as its duration (Amidei, 2018).

In this vein, the next step for care is to identify and address the sequelae that may have an impact

on HRQOL, so that survivors’ HRQOL can ultimately be improved. A decline@g HRQOL has

by patients and infgfmants aining to behavioral difficulties in daily life. Few studies have
specifically foalised on'tlge assgsSment of executive functioning in adult survivors of PBT, be it
cognitive Yor repotied difficulties. Late effects have, however, been highlighted with
obje F shifting, working memory, planning, and foresight. It is noteworthy that
these def€its were reported in patients with a range of tumor types, grades, and treatments
(Weyer-Jamora et al., 2021; see Gehrke et al., 2013, for a review). While not conducted
specifically in survivors of PBT, studies undertaking ecological assessments of everyday
executive functioning with questionnaires have also demonstrated difficulties in working

memory, initiation, planning, and task monitoring, both in patients with high-grade glioma

(Loughan et al., 2019) and in patients with meningioma or low-grade glioma (van der Linden



et al., 2020). A previous study demonstrated that adult survivors of PBT and their caregivers
report more EF-related problems than healthy controls do, suggesting that EF difficulties may

be encountered several years after end of treatment (Cantisano et al., 2021).

Understanding the relationship between EF deficits and HRQOL may provide useful

information for improving HRQOL, enabling EF impairments to be targeted through the

al., 2015; Noll et al., 2017). Relationships betweengrep HRQOL have been
demonstrated in survivors of pediatric PBT (Laffo 7, 2012%Netson et al., 2016; Ventura
et al., 2018), but to the best of our knowledge, no as so*far directly attempted to examine
the expected relationship between gxe ctioning and HRQOL in adult survivors of

PBT. In addition, previous st ownythet EFs are associated with HRQOL in healthy
populations, whether t N ance-based tasks (Davis et al., 2010; in older
adults) or rating sc (W, 2020; in children). Overall, studies on this topic are scarce,
in both clinica&nd non@linical samples.

Thgresent as therefore conducted to (1) extend prior findings about impaired
HRQ e of long-term adult survivors of PBT, (2) investigate the associations
between oRjective/reported EFs and HRQOL, and (3) determine which EFs contribute most to
HRQOL. As executive functioning has been shown to be linked to HRQOL in healthy
populations, we decided to report data from matched healthy controls and include them in the

analyses. After exploring the relationship between executive functioning and HRQOL in the

entire sample, we looked at the possible influence of group membership on this relationship.



Materials and methods

This study was an observational multicentre study. It received French regulatory ethical
approval (Comité de Protection des Personnes Ouest Il, no. 2015/27, ID-RCB no. 2015-

A01192-47) comprising International Review Board authorisation (no. NCT02693405).

Participants

Survivors of PBT (n = 40) were recruited within three university ho osurgery
departments, following a procedure described elsewhere (Cantisano € articipants
each signed an informed consent form regarding their enrolm n ublication of
their anonymous data. Regarding inclusion criteria, pati had to b aged between 20 and

59 years, to avoid the effect of normal aging on ocognitiye tioning, (2) had to have

been treated (chemotherapy, radiation therap r8BT, (3) had to have completed

y, with no recurrence of the disease,

with brain metastases or t of the, nongentral nervous system were excluded. Patients’

eligibility regarding stu ria verified during outpatient consultations. Medical data

were obtained % > tumor type and location, along with the type of treatment

received, me tha elapsed since the end of treatment. Given that the study protocol
a

heyti
r req certain level of understanding, patients with major
ehension impairments were excluded, based on their Mini-Mental State

ExaminatiOh (MMSE) score (> 24).

Healthy controls (n = 40) had to be aged between 20 and 59 years of age, with no history
of psychiatric or neurological disorders. French had to be their native language. They were
recruited via a university hospital research centre. Patients and controls were matched on age,

sex, and education level. Potential participants were identified within the centre’s volunteer



database and contacted by a nurse if they matched the inclusion criteria. If eligible participants
gave their consent, they were enrolled in the study. Patients’ medical information and

participants’ sociodemographic data are summarised in Table 1.

INSERT TABLE 1 ABOUT HERE

Measures

Patients’ and controls’ global cognitive efficiency was MSE). Three

op test (inhibition

dult Intelligence Scale

Fourth Edition [(WAIS-1V, Wechsler, 2011; n workeng memory)], and (3) French

validation of the Modified Card Sorti shifting, rule detection, Roussel &

Godefroy, 2008).

The French versig . of the Behavior Rating Inventory of Executive

Functioning-Adult was used to collect reported executive functioning

(patient-rated d). This questionnaire comprises 75 items that assess the

frequenc dif of EF-related problems. It yields a Global Executive Composite

at can be broken down into two index scores: (1) the Behavioral Regulation
Index ( ich encompasses four subscales (Inhibit, Shift, Emotional Control, and Self-
Monitor), and (2) the Metacognition Index (MCI), which includes five subscales (Initiate,
Working Memory, Plan/Organize, Task Monitor, and Organization of Materials). Raw scores
are summed to obtain the various subscale and index scores, then converted into age- and sex-

adjusted t scores (Roy et al., 2015). Higher scores indicate greater deficits.



HRQOL was assessed with the French version (Leplége et al., 1998) of the Medical
Outcomes Study Short Form (SF-36) self-rated and informant-rated questionnaire. This
instrument has been shown to be valid and reliable in patients with brain tumors (Bunevicius,
2017). It measures individuals’ generic health status in eight dimensions: physical functioning,
social functioning, role limitations (physical vs. emotional problems), bodily pain, general

health, mental health, and vitality. Two composite scores can be calculated fol|RQOL.: (1) a

physical component score (PCS), which refers to physical activities, limitati
condition, perceived health, and physical pain; and (2) a mental co p S), which
refers to vitality, life and relationships with others, limitationsi@lue to
and psychological health. Higher scores reflect higher | functiohing and better health

status.

Data analysis

Statistical analyses were pegior
for Statistical Computing). on
by comparing groups wi Na
and control’ scores@ere als@f€ompared on EF variables with t tests. The effects of tumor type
and grade Wer%c paring subgroups of patients with Kruskal-Wallis tests.
QOL

R

statistical software (version 3.3.3; R Project
ary analyses of sociodemographic variables

variables) and y? (categorical variables). Patients’

e performed sequential analyses of covariance (Type | ANCOVAS)
to exa ifferefces between patients and matched healthy controls, with group membership
as the indépendent variable, and SF-36 composite scores (PCS/MCS) as dependent variables,
for self and informant reports. The ANCOVA was used here as an alternative to the t test (e.g.,
Bormet al., 2007). We then explored the influence of executive functioning on HRQOL, whilst
controlling for the effect of group membership. Separate ANCOV As were conducted using EF
scores (objective scores, BRIEF-A BRI/MCI) as independent variables, and HRQOL scores

(SF-36 PCS/MCS) as dependent variables, with group membership treated as the first covariate.



These analyses were performed for self- and informant reports on the BRIEF-A and SF-36.
Beta coefficients were calculated to describe the strength and direction of the associations.
Effect sizes were assessed using eta squared (n?), which indicates the proportion of total
variance accounted for by a given effect. An n? of 1% corresponds to a small effect, 6% is a
medium effect, and 14% is a large effect (Cohen, 1988). The Bayesian information criterion

(BIC; Schwarz, 1978) was used to determine the most suitable model (i%®,, which EFs

contributed most to HRQOL). The chosen model was the one with the lowes
et al., 2012). In a third step, we added an interaction term (Gro p i xecutive
functioning) for each analysis, to determine whether there wa§ an in
independent variables on the HRQOL dependent variag PCS/M@S). ANCOVAs were

conducted sequentially. Levene’s test and no e carried out and the

assumptions were met. A p value below 0.05 i istically significant.

Results

Characteristics of the groups

No differences uncbetw: atients and healthy controls on age (t =-0.131, p

=.896), sex (y° = 3,p 8), or €ducation level (t = 0.855, p =.395). There was also no
difference bet M ntrols on MMSE scores (t =-1.41, p = .16).
Executivéiata aralyses

compl bjective EF tasks (Stroop, WAIS-Digit Span subtest, MCST), patients

scored significantly lower on working memory (Digit Span Backward). Regarding self- and
informant-reported EFs, detailed results are described elsewhere (Cantisano et al., 2021). To
summarise, patients and healthy controls differed significantly on the GEC, both for self- and
informant reports. Groups also differed on self-reported MCI and informant-reported BRI.
Differences almost reached significance for self-reported BRI and informant-reported MCI.

Results are displayed in Table 2.



INSERT TABLE 2 ABOUT HERE

Kruskal-Wallis tests were conducted to compare scores between PBT subgroups (high-
grade gliomas vs. low-grade gliomas vs. non-glioma), and to test the effects of tumor type and

grade on all variables (MMSE, EF tasks, BRIEF-A, SF-36). No differences were found between

the patient subgroups on any of the variables we considered.
HRQOL data analyses

ANCOVAs revealed a significant effect of group m @tweengroup
differences on HRQOL self-reported PCS and MCS. Sj n nces between groups

were also highlighted for informant-rated HRQO res (a Q3; see Table 2).

ANCOVAs examining the influence jeChi ores (Stroop total number of
errors, Digit Span Forward, Digit Spa@tBackWa total number of errors) on HRQOL
scores (self- and informant-re S\ CS), controlling for the effect of group

membership, revealed no i these variables (all ps > .082), except for MCST

total number of errggan eporté®PCS, F(1, 74) = 4.849, p =.031, n?> = .058.
Regarding sel orted“measures of executive functioning and HRQOL, after
controlling, for g megmbership, we observed significant effects of behavioral (BRI) and

EF scores on both physical (PCS) and mental (MCS) HRQOL (BRI/PCS,

F(1, 74)€10.097, p = .002; BRI/MCS, F(1, 74) = 18.351, p < .001; MCI/PCS, F(1, 74) =
11.641, p =.001; MCI/MCS F(1, 74) = 10.969, p = .001). Beta coefficients, n, and BIC values
are displayed in Table 3. All beta coefficients were significant and negative. Eta-squared
indicated medium-to-large effect sizes (11.3-18.6%). BIC values showed that the MCI model
was slightly better than the BRI model when it came to explaining the PCS score, whereas the

BRI model best explained the MCS score.



INSERT TABLE 3 ABOUT HERE

Concerning informant-reported measures, ANCOVAs examining the influence of BRI
on PCS/MCS, controlling for group membership, revealed two associations between variables

(BRI/PCS, F(1, 58) =5.776, p = .019; BRI/MCS, F(1, 58) = 12.407, p <.001). There were also

13.906, p < .001. Table 4 shows the beta coefficients, n?, and BIC va

beta coefficients were significant and negative. Eta-squared indic

sizes (8.2-19.5%). BIC values indicated that MCI was thedno itable“model for explaining
the PCS score. The MCI and BRI models contribute Q score.

E 4 ABOUT HERE

Analyses of t CtsNof i ctions between independent variables (group

membership and vari on the HRQOL dependent variables failed to reveal any
significant intefactions @ll ps 2 .074; data not shown).
Disc&

The present study aimed to extend prior findings about HRQOL in a sample of stable,
long-term adult survivors of PBT, by examining the potential influence of cognitive variables.
We focused on the association between objective/reported EFs and HRQOL. We also wanted

to identify the EFs that contributed most to HRQOL. Data of matched healthy controls were



included, as previous reports had demonstrated the contribution of EFs to HRQOL in

nonclinical populations (e.g., Davis et al., 2010; Gamage et al., 2018; Huang et al., 2020).

First, preliminary analyses indicated that a subjective assessment of EFs addressing
individuals’ everyday experience iS more sensitive than objective tasks when it comes to

highlighting the late effects of PBT on executive functioning. Whereas the objective EF

assessment only highlighted a deficit in one variable (working memory), self-agd informant
reports revealed several EF deficits. BRIEF-A GEC was impairedgi
caregivers' reports, and patients and caregivers reported both metdeog iculties (MCI)
and behavioral regulation deficits (BRI) (see Cantisano et 2
analysis). This result helps to demonstrate the negative of EESsequelae on patients’

everyday life, confirming recent data in patients wi ou et al., 2020; van der Linden

et al., 2020), and points to the importance of no i on objective EF tasks to assess

In addition, intergroypfCom Sh@Wed that even several years after the end of
treatment, HRQOL re ne pacted in patients with PBT. As perceived by

patients and careg pact concerned both the physical and mental components of

HRQOL. Up t@ now, i stly been observed in children or in adult survivors of brain
tumors treated dur hood (e.g., Schulte et al., 2017). Data are scarce concerning long-

term diagnosed during adulthood (Boele et al., 2015; Giovangnoli et al., 1999;

Solanki efal., 2017). Our result confirms that HRQOL should be assessed not only as a routine
part of the clinical assessment during the treatment phase, but also in the long-term follow-up

of survivors of PBT (Fernandez-Méndez et al., 2019).

To meet our second and third objectives, we analysed the effect of executive functioning
on HRQOL, while controlling for the effect of the group. Results revealed only a small effect

of objective EF on HRQOL components, with a single variable (total number of errors on

10



MCST) associated with self-reported PCS. For their part, Davis et al. (2010) reported
relationships between scores on two objective EF tasks (set-shifting and working memory) and
a measure of HRQOL. By contrast, we found numerous relationships between reported EFs and
HRQOL. For both self- and informant-reported measures, behavioral (BRI) and metacognitive
(MCI) variables had a significant effect on both physical (PCS) and mental (MCS) components

of HRQOL. All coefficients were significant and negative, indicating that g

capacities in everyday functioning are linked to better HRQOL.

More precisely, our findings showed that the physical co
refers to perceived health, physical activities, and limitations i

activity, was better explained by metacognitive varj

working memory, planning/organisation, and tas is finding indicates that EF

ng.
processes associated with the regulation of a major contribution to the

corresponding HRQOL component previous studies suggesting that changes in

EFs correspond to changes i ctiv both children (Gottwald et al., 2016) and

adults (Corti et al., 2017 eresti

levels of physical ity ad to atecline in EFs, so a lower level of executive functioning
may also be as§0ciatedWth a reduction in physical activity (Daly et al., 2015).
, avioral processes (BRI), including inhibition, emotion control, and

Bygeontras
self- in ributed most to the mental component of HRQOL (above all self-reported,

but also Mformant-reported), which includes variables such as life/relationships with others.

elationship may be bidirectional, for just as low

This finding confirms the crucial contribution of executive processes associated with self-
/emotional regulation to HRQOL components related to social activities. Previous research has
highlighted relationships between social outcomes and executive functioning in various
etiologies (e.g., Campbell et al., 2009; Penadés et al., 2010), as well as in healthy populations

(e.g., Jacobson et al., 2011; Riggs et al., 2006). In neuro-oncology, such research is scarce, but

11



one recent study confirmed the link between reported EFs and social skills in survivors of

pediatric PBT (Desjardins et al., 2020).

Remarkably, we found no interaction effect between the independent variables (group
membership, executive variables), which means that there were no differences between groups

regarding the effect of EFs on HRQOL, even though patients had deficits on these variables.

The associations between self-reported executive functioning and both physical and mental
HRQOL components confirm the conclusions of previous studig
demonstrated an association between wellbeing and scores ue ai ssessing
cognitive functioning in patients with glioma (Gehring et al., 5
PBT, a relationship has been highlighted between repor and HRQOL (Netson et al.,

2016; Ventura et al., 2018). In other populations surwivors, self-reported EFs have

been found to be more predictive of functional i nts objective EF measures among

survivors of breast cancer (Calvio In healthy individuals, relationships between

EFs and HRQOL have previo ed using a self-reported scale (Huang et al.,

stu this topic. Our study therefore helps to confirm

2020), but there have be ry

that the influence Fs QRQOL oncerns both clinical and nonclinical populations, in
accordance wi th% nets of executive functioning (e.g., Lehto, 1996; Miyake et
al., 2000)

Clini l

From a clinical point of view, given that there were numerous differences on reported
EFs and HRQOL between patients and controls in our study, findings suggest that executive
limitations negatively impact different facets of HRQOL among long-term, stable adult
survivors of PBT. Executive functioning is generally assumed to impact HRQOL by
influencing patients’ ability to plan/organise behavior, monitor their actions, and remember

things they have to do in the short term. In the present study, we provide more specific evidence

12



about the executive components that may influence both the physical and mental components
of HRQOL. To the best of our knowledge, this is a novel and original contribution to the field,
as most reports demonstrating relationships between cognition and HRQOL have used tasks
that do not necessarily reflect the difficulties encountered by patients in everyday life. Given
that improving HRQOL is one of the major objectives in survivorship care, our study helps to

demonstrate that EF interventions designed to remediate behavioral diffic@ities could be

particularly useful for enhancing HRQOL in adult survivors of PBT. A
rehabilitation of patients with PBT is still in its infancy, it has alre ing results
(Bergo et al., 2016; Loughan et al., 2019). EF intervention§, whic ide cognitive
rehabilitation (Richard et al., 2019) and virtual reality ‘@ ents (Yamg et al., 2014), could

be particularly useful for promoting HRQOL in a Urviors.

Limitations

The present study had seve Ii‘:irst, while this is not specific to our sample,
the patient group was hetero eatments and tumor type/grade. Nevertheless,
comparisons between p ubg s adeording to etiology did not reveal any differences on
any of the variable§in our y. A more detailed analysis was beyond the scope of this work,
given the small§ample stag. ome authors have reported a continuing and substantial decline
in HRQOR\severa er treatment end, regardless of tumor type (Zamanipoor Najafabadi
et al., ent study was designed to explore the influence of EF limitations on the
HRQOL af adult survivors of PBT, regardless of etiology. In addition, some research has shown
that chemotherapy and radiotherapy have similar effects on cognitive functioning and HRQOL
in patients with PBT, and the addition of chemotherapy to radiotherapy has no influence on
these variables (Reijneveld et al., 2016). Second, a more comprehensive assessment of

language, attention and memory skills could have been conducted, as these abilities have been

shown to be related to executive functioning (e.g., Baudic et al., 2006; Fellows et al., 2014;

13



Velichkovsky et al., 2019). Third, as EFs are known to be closely associated with everyday
outcomes, it would be interesting to add measures of daily-life activities or occupational
rehabilitation indicators in future studies, in addition to measures of reported EFs. Fourth, self-
report cognitive assessments may be impacted by psychological distress (e.g., Nicol et al.,

2019). Therefore, another important limitation of this study is that we did not assess
psychological distress.
Conclusion

Despite its preliminary nature, and from a clinical point gf v demonstrates
that even several years after end of treatment, adult surviv perience daily-life
behavioral disorders induced by executive impairmepi§’tha e lydffluence their HRQOL.
In neuro-oncology, patients’ reported outcomes are\govW@ssumed¥o guide clinical practice, by
providing information about late cancer_effects ari et al., 2019). A biopsychosocial
model of survivorship care has beegpdeve ith a list of outcomes to consider (including
cognitive status and HRQO o% gf’patients’ representations of disease sequelae
(Leeper & Milbury, Nr these representations and demonstrating the

contribution of rep@gted E nges to HRQOL, our study is fully in line with this perspective.

O
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Table 1. Participants’ sociodemographic characteristics and patients’ medical information.

Characteristics Patler(mrt]s:wig)l PBT C(:r?itZ%l)S
Mean (£ SD) / Mean (£ SD) /
Number (%) Number (%)
Age in years, range 41.20 (11.06), 18-59 40.88, (11.06), 18-59
Sex
Men 28 (70%) 25 (63%)
Women 12 (30%) 15 (37%)
Handedness
Left handed 5 (12.5%) (5%)
Right handed 34 (85%) (90%)
Ambidextrous 1 (2.5%) %)
Education in years ? 11.83 (3.2 38 (2.87)
Years since end of treatment 3.64(2. --
Informant °
Spouse : 18 (69.2%)
Close family member .9% 8 (30.8%)
Tumor type
Oligodendroglioma 11 5%) --
Oligoastrocytoma 5 (@P.5%) --
Subependymoma (2.5%) --

Astrocytoma 6 (15%) --

Glioblastoma 3 (7.5%) -
Radiologically diagnosed glioma 5 (12.5%) --
Ganglioglioma 2 (5%) -

Other tumors °© 7 (17.5%)

Grade

Low-grade glioma 18 (45%) --
High-grade glioma 15 (37.5%) --
Non-glioma tumor 7 (17.5%) --
Tumor site

Frontal/ Frontogempor 23 (57.5%) -
Other 17 (42.5%) -
Treatmen

Tumor resec 15 (37.5%) -
Chemotherap i 1 (2.5%) -
Chemotherapy afd tumor resection 5 (12.5%) -
Radiotherapy and tumor resection 5 (12.5%) -
Chemotherapy and radiotherapy and tumor resection 14 (37.5%) -
Epileptic seizures

No 37 (92.5%) -
Yes 3 (7.5%) -

Note. @ Number of years education after first grade (elementary school); ® Some informant-
reported data were lost, especially in the control group (several participants’ proxies did not
return their questionnaires); © craniopharyngioma, meningioma, medulloblastoma,
neurocytoma, germinoma.
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Table 2. Mean comparisons between patients with PBT and healthy controls on
sociodemographic characteristics, executive variables (objective and behavioral), and HRQOL

reports.
Patient Group Control Group t df b q
Mean (SD) Mean (SD)
MMSE 27.91 (2.18) 28.58 (1.81) -1.41 69 16 0.33
Objective EF measures
Stroop (total number of errors) 0.52 (2.11) 0.13(0.89) 1.08 77 .28 0.24
Digit Span Forward 8.67 (2.47) 9.42 (2.31) -1.40 78 16 0.44
Digit Span Backward 8.90 (2.66) 10.25 (2.77) 222 78 .03 0.33
MCST (total errors) 6.70 (7.57) 5.48 (4.60) 0.88 78 .38 0.20
Behavioral EF measures (BRIEF-A)
Self-reported
BRI 52.28 (12.78) 47.63(8.85) 1.89 78 07 0.42
MCI 53.20 (12.17) 47.90 (9.21) 2.20 78 03 0.49
GEC 53.13 (12.10) 47.28 (9.10) 2.44 78 02 0.54
Informant-reported
BRI 48.73(8.84) 2 44.10 (8.09) ° 2.23 66 .03 0.55
MCI 50.27 (9.77) 2 45.65 (9.90) ® 1.93 66 .06 0.47
GEC 49.22 (9.73) 2 4429 (9.22) ® 2.12 66 03 0.52
F dfl, df2 p n?
HRQOL (SF-36)
Self-reported
PCS 28.92 (1.11) 29.41 (0.90) 5.147 1,74 .03 .058
MCS 23.09 (1.41) 23.8(1.37) 5.935 1,74 .02 .06
Informant-reported
PCS 28.95 (1.17) 2 29.53 (0.85)° 5.262 1,58 .03 .075
MCS 23.12(1.13) 2 24.17 (1.01) ® 16.617 1,58 <.001 191

Note.2n=37;°n=231;
Regulation Index;
component score;

dard deviiation; MCST = Modified Card Sorting Test; BRI = Behavioral
gnition [ndex; GEC = Global Executive Composite; PCS = physical
omponent score. Significant values are in bold.
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Table 3. ANCOVA models showing beta coefficients, 2 and BIC values between executive
factors and components of HRQOL for self-reported measures.

Executive factor HRQOL component (SF-36)

(BRIEF-A) PCS MCS
BRI
Beta -0.34** -0.44%**
n? 113 .186
BIC 228.9 270.9
MCI
Beta -0.36** -0.35**
n? 127 117
BIC 227.6 277.7
Note. * p < .05. ** p < .01. *** p < .001. BRI = Behavioral Regulatiofljhnde Metacognition
Index; PCS = physical component score; MCS = mental component e.

S
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Table 4. ANCOVA models showing beta coefficients, 2 and BIC values between executive
factors and components of HRQOL for informant-reported measures.

Executive factor HRQOL component (SF-36)

(BRIEF-A) PCS MCS
BRI
Beta -0.29* -0.38***
n’ .08 143
BIC 189.1 187.8
MCI
Beta -0.44%** -0.39%**
n? 195 150
BIC 180.1 187.2
Note. * p < .05. ** p < .01. *** p < .001. BRI = Behavioral Regulatioflghnde Metacognition
Index; PCS = physical component score; MCS = mental component e.
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