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Abstract

Memory complaints frequently occur in patients with Acquired Brain Injury (ABI). In
cognitive rehabilitation, memory function is tested and if indicated internal and external
memory strategies are offered to compensate for memory dysfunction. In healthy adults, the
amount of memory complaints and the level of cognitive reserve influence the spontaneous
use of memory strategies. This relationship is unclear in ABI patients. Cognitive reserve is
described as the brain’s ability to compensate for brain damage, and was in this study
composed of 1Q estimation, work and educational level. Furthermore, self-reported memory
complaints, memory strategy use and memory performance were assessed. 41 patients with
ABI in the chronic phase were included. Results indicated that the combination of cognitive
reserve and memory complaints did not significantly predict the spontaneous use of memory
strategies, but spontaneous use of more memory strategies in general and specifically external
strategies were predicted by a higher amount of memory complaints. Also, a higher degree of
memory performance was a significant predictor for less spontaneous use of internal memory
strategies. The amount of memory complaints seems to increase the use of especially external
memory strategies without the presence of memory strategy training. By structurally
inventorying the compensation strategies used by patients with ABI, cognitive rehabilitation
aimed at learning to apply memory strategies could be tailored to the differences in individual

needs.
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Patients with Acquired Brain Injury (ABI) can experience a broad range of impairments that
can manifest on cognitive, physical and psychosocial domains. Experiencing limitations in
these domains can lead to a poorer quality of life (Schneider et al., 2014). Memory complaints
are a common consequence of ABI and can be limiting in the performance of activities in
everyday life (Vallat-Azouvi et al., 2017). A reduced memory function is one of the main
reasons why ABI patients have difficulty with living independently, occupation and
vocational endeavours (Ben-Yishay & Diller, 1993; Mioni et al., 2015). Due to the high
prevalence of memory complaints after ABI and the negative impact on everyday activities,

cognitive rehabilitation is deployed where patients are learning to compensate for the reduced
cognitive functions (Rees et al., 2007).



Cognitive rehabilitation for persistent memory complaints involves predominantly
teaching patients to use compensation strategies (Mosey, 1993). Research shows that memory
strategy training is effective to compensate for memory deficits and increases memory
performance in the chronic phase of ABI (Berg, 1993; Cicerone et al., 2000). Memory
strategies can be split into internal and external strategies. Internal strategies encompass
mental encoding strategies such as rehearsal, imagery and mental retrieval strategies. External
strategies consist of using compensatory memory aids as taking notes or using a calendar.

The application of compensatory memory strategies may occur spontaneously in older
healthy adults with subjective memory complaints. Frankenmolen et al. (2017) found that
older adults with subjective memory complaints use more memory strategies compared to
individuals without subjective memory complaints. In addition to the amount of memory
complaints, cognitive reserve is a crucial variable that influences the use of memory
strategies. Cognitive reserve describes the brain’s ability to compensate and apply strategies
in the event of brain damage and presumes that individuals differ in coping with brain damage
by using compensatory cognitive processes (Stern, 2002). Cognitive reserve appears to be a
complex construct and is determined by various components and operationalized by indirect
measures. Frequently studied indicators of cognitive reserve are the intelligence quotient,
level of education and educational attainment (Jeon et al., 2008; Valenzuela & Sachdev,
2005). Looking into cognitive reserve, research has shown that this construct in both younger
and older healthy adults is a strong predictor for using more and efficient compensatory
strategies to cope with memory impairments (Barulli et al., 2013; Frankenmolen et al., 2018;
Stern, 2002). In addition to using more efficient strategies, individuals with higher cognitive
reserve seem to benefit more from strategy instructions than individuals with lower levels of
cognitive reserve (Frankenmolen et al., 2017). This implicates that healthy adults with high
levels of cognitive reserve perform better on memory tasks by using more memory strategies
than healthy adults with low cognitive reserve (Frankenmolen et al., 2017; Speer & Soldan,
2015).

The concept of cognitive reserve has also been studied in patients with ABI. Research
shows that ABI patients with more cognitive reserve show more resilience to the impact of
brain damage than ABI patients with less cognitive reserve (Leary et al., 2018). Moreover,
patients with moderate to severe brain injury with lower cognitive reserve have a reduced
likelihood of a disability-free recovery (Schneider et al., 2014). These findings suggest that
cognitive reserve may influence the rehabilitation process of an ABI patient.



To date, the relationship between cognitive reserve, memory complaints and
spontaneous memory strategy use in patients with ABI has not yet been considered, making it
unclear whether ABI patients spontaneously compensate for memory complaints. Given the
importance of cognitive reserve and the amount of memory complaints when applying
spontaneous memory strategies in healthy controls, it is clinically relevant to examine this in
patients with ABI and thereby increase our knowledge of individual differences in the
compensation of memory complaints after ABI. By gaining more knowledge, we can improve
rehabilitation treatment by creating tailor-made memory strategy training based on the
individual needs of the patient and thereby making it more beneficial for the patients.
Therefore, the present study is designed to assess the relationship between cognitive reserve,
memory complaints and spontaneous memory strategy use in adults with ABI with the aim of
improving the current cognitive rehabilitation. Given the large variances in memory
performance in ABI patients, memory performance is included in this study as covariate
(Stulemeijer et al., 2010). Based on previous studies, it is expected that ABI patients with
higher levels of cognitive reserve will spontaneously use more memory strategies compared
to ABI patients with lower cognitive reserve (Barulli et al., 2013; Frankenmolen et al., 2018;
Stern, 2002). In addition, ABI patients with more memory complaints are expected to
spontaneously use more memory strategies than ABI patients with fewer memory complaints
(Frankenmolen et al., 2017). To summarize, this study examines whether cognitive reserve
and memory complaints predict the spontaneous use of memory strategies, both internal and

external, in patients with ABI.

Method

Participants

This observational study included a total of 42 participants with brain injury, in the chronic
phase (>3 months following injury) referred for outpatient rehabilitation treatment at
Klimmendaal medical rehabilitation centre. The participants were residents of the Netherlands
and fluent in Dutch. Diagnoses comprised of stroke, traumatic brain injury (TBI), brain tumor,
encephalitis and Out of Hospital Cardiac Arrest (OHCA). The various diagnoses contained in
the study sample were subdivided into stroke, TBI and other ABI diagnoses including brain
tumor, encephalitis or OHCA. The participants had not previously participated in cognitive
training aimed at learning memory strategies. Exclusion criteria were the presence of
neurodegenerative disorders or severe psychiatric conditions, insufficient fluency of the Dutch

language, severe cognitive impairment, aphasia and uncorrected vision or hearing deficits. All
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participants were informed in advance about the study and asked for permission to use the
data for this study. Participation was voluntary and without compensation for participation, as

collected data were part of the standard neuropsychological assessment.

Measurements

Cognitive reserve

The combination of 1Q estimation, educational attainment and working level was used as an
estimate for cognitive reserve (Jeon et al., 2008; Valenzuela & Sachdev, 2005). I1Q was
estimated based on two subtests of the Dutch Wechsler Adult Intelligent Scale — 1V;
Vocabulary and Block Design (Wechsler, 2008; Wechsler, 2012a; Wechsler, 2012b). The
subtests Vocabulary and Block Design were used as they closely correlate with the full scale
IQ (FSIQ) of the WAIS-IV (Denney et al., 2015). Educational attainment was rated with the
International Standard Classification of Education (ISCED-2011) (UNESCO Institute for
Statistics, 2012). The ISCED-2011 is a framework that provides the foundation for
internationally comparative education statistics to define classification of educational level
and has a range from 1 (primary school) to 8 (doctoral degree). Finally, working level was
classified with the International Standard Classification of Occupations (ISCO-08) that
analyses and aggregates occupational information (International Labour Office [ILO], 2012).
In order to subdivide the occupations into different unit groups ascending from 1 to 4, the
definitions for each occupational category drawn up by ILO were followed. The subdividing
of the educational information and work information was independently assessed by two
researchers involved in this study, and discussed in case of inconsistency to find the most
appropriate subdivision. To sum up, the three variables just described - 1Q estimation,
educational attainment and working level - were used as proxies for cognitive reserve. To
combine the three proxies for cognitive reserve in the current study into one measure, the
variables had to be ordinal. Educational attainment and working level were ordinal variables
in this study. The measures for 1Q estimation were converted to ordinal variables using the
standard deviation of the WAIS-IV (Wechsler, 2008). Subsequently, these three ordinal
variables were separately transformed to add them equally to one composite measure for

cognitive reserve.

Memory performance
The Verbal Wechsler Memory Scale, 4™ edition (WMS-1V NL), a neuropsychological test

battery designed to measure memory functions, was used to measure memory performance
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(Bouman et al., 2015; Wechsler, 2009). In this study, memory performance is based on the
index score for auditory memory, consisting of two subtests: word pairs and logical memory.
The WMS-1V-NL has good psychometric properties in the Dutch population (Bouman et al.,
2015).

Memory complaints

Memory complaints were measured with the Dutch translation of the Cognitive Failure
Questionnaire (CFQ) (Broadbent et al., 1982; Merckelbach et al., 1996). The CFQ is a self-
report questionnaire consisting of 25 items rated with a 5-point Likert scale (1=never,
2=rarely, 3=sometimes, 4=0ften, 5=always) that assesses the frequency of experiencing
subjective cognitive failures in everyday life. The total CFQ score, which can range from 0-

100, indicated the amount of memory complaints.

Memory strategy use

The abbreviated self-report Metamemory in Adulthood Questionnaire (MIA) was used to
measure strategy use in daily life. Originally developed by Dixon et al. (1988) and shortened,
translated and validated by Ponds and Jolles (1996) for the Dutch population. The shortened
MIA consists of 108 items, whereof only 16 items that measure both internal and external
memory strategy use, were administered in this study. The strategy subscale has proven to be
internally consistent (Ponds & Jolles, 1996). The external strategies subscale incorporates
memory aids, the internal strategies subscale includes mental rehearsal, visual imagery or
association creation. Both the external and internal strategies subscale consist of 8 items.
Participants rated statements on a 5-point Likert scale (1=never, 2=rarely, 3=sometimes,
4=often, 5=always) how often they use certain external or internal strategies. This resulted in
three scores, one for internal, one for external memory strategies and one general score for

memory strategies.

Procedure

Following recruitment, as part of their rehabilitation care, a standard neuropsychological
assessment was carried out in two or three 1.5 hour-sessions. Within the first session, patients
who were eligible for inclusion were given information about the study, they were informed
about the test administrations and subsequently signed an informed consent form in which the
patients gave permission to use the data for scientific purposes. In addition they were asked
for demographic information, such as age, gender, date of the ABI, diagnosis, educational
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attainment and occupation. All measures used in this study were obtained individually. The
test administrations were accomplished by a psychological assistant. The subtests of the
WAIS-1V-NL and subtests of the WMS-1V-NL were administered during the 1.5 hour test-
sessions. The MIA and CFQ questionnaires were completed by the patient between the first
and second session.

This study was conducted with approval from the Scientific Committee at
Klimmendaal and the data was saved pseudo-anonymous conform AVG assumptions. Each
patient was assigned a code, with which the data was saved in a data file. Patients had the

right to withdraw from the study at any time.

Statistical analyses

IBM SPSS statistics 24.0 was used for the statistical analyses. First, demographical
characteristics of the sample were obtained. Second, basic assumptions were tested and the
data was checked for outliers with a score of >3 SD. Proxies of cognitive reserve (1Q
estimation, educational attainment and working level) were converted to ordinal variables in
order to create a composite score of cognitive reserve. Then, correlations between cognitive
reserve based on the composite cognitive reserve score, memory complaints expressed in the
total CFQ score, memory performance consisting of the index score for auditory memory and
memory strategy use resulting from the total internal and total external MIA strategy
subscales, were performed with Pearson’s correlation coefficients. Finally, three multiple
linear regression analyses were computed to determine whether cognitive reserve and memory
complaints were predictors of the use of internal, external, or both internal and external
memory strategies. Memory performance was added to the regression analysis to correct for

its possible influence in the model.

Results
One participant was excluded from the sample due to an incomplete cognitive reserve score.
The mean age of the sample was 51.62 years (range = 32-71; SD = 11.55). The mean I1Q
estimation of the study sample was 93.40 (range = 59-125; SD = 15.48). Within the study
sample educational attainment varied from 2 to 7 with an average education level of 4.57 and

working level varied from 2 to 4 with an average working level of 2.83.



Table 1

Descriptive characteristics of sample

Variable M or n (%) SD
Age 51.62 11.55
Sex distribution

Men % 28 (66.7)

Women % 14 (33.3)
ABI subtype

Stroke % 24 (57.1)

TBI % 11 (26.2)

Other % 7 (16.7)
Months between ABI-assessment 30.81 56.60
IQ estimation @ 93.40 15.48
Education level 4,57 1.66
Working level © 2.83 97

Note. N = 42

21Q estimation (FSIQ) was based on WAIS-I1V-NL subtests Block Design and VVocabulary

bEducation level was classified with the ISCED-2011 and consists of the categories early childhood, primary
education, lower secondary education, upper secondary education, post-secondary non-tertiary education, short-
cycle tertiary education, Bachelor’s, Master’s or Doctoral

¢Working level was classified with the 1ISCO-08

This study was conducted to determine the effect of cognitive reserve and memory complaints
on the spontaneous usage of memory strategies. Table 1 displays the descriptive
characteristics of the sample. First, the assumptions for a multiple linear regression have been
checked. According to the central limit theorem, a sample size consisting of 30 or more
observations can safely be assumed to be normally distributed. Since the current sample has
more than 30 observations (N = 41), the sampling distribution is assumed to be normal.
Furthermore, the assumption of a linear relationship between the dependent variables and
predictors was met based on the scatterplot and the normal P-P plot. Thereafter, the
assumption multicollinearity has been checked and was met.

Correlations between cognitive reserve, memory performance, memory complaints
and spontaneous internal and external memory strategy use are shown in table 2. A positive
correlation was present between cognitive reserve and memory performance. Additionally,
memory complaints were found to be positively correlated with spontaneous use of memory
strategies in general and more specific with spontaneous external memory strategy use.
Finally, a negative correlation was found between spontaneous internal memory strategy use
and memory performance. No other significant correlations were found.
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Table 2

Descriptive statistics and Pearson correlations for study variables

1 2 3 M SD
1. Cognitive Reserve 1.54 .64
2. CFQ total score @ -.145 41.51 14.45
3. WMS-IV AMI ® A420%* =221 95.00 14.53
4. MIA total strategy use ° .042 372**  -214 54.95 8.50
5. MIA internal strategy use 127 221 -.275% 26.83 481
6. MIA external mestrategy use  -.046 391%*  -.092 28.12 5.38

Note. *p <.05. **p <.01.

2 CFQ = Cognitive Failure Questionnaire (memory complaints)

b WMS-IV AMI = Verbal Wechsler Memory Scale (memory performance)
¢MIA = Metamemory in Adulthood Questionnaire (memory strategy use)

A multiple linear regression analysis was used with cognitive reserve and memory
complaints as independent variables and spontaneous memory strategy use as dependent
variable. Memory performance was added to this model as covariate. Table 3 shows that the
variables cognitive reserve and memory complaints did not lead to a significant increase in
the variance of spontaneous memory strategy use (F(3,37) = 2.786, p<.054), with Rz = .184).
This suggests that the combination of the level of cognitive reserve and the amount of
memory complaints did not significantly predict spontaneous memory strategy use. Memory
complaints was statistically significant in this model (p = .027), that assumes that the amount

of memory complaints predicts the use of spontaneous memory strategies.

Table 3
Effects of cognitive reserve, memory complaints and memory performance on spontaneous internal

and external memory strategy use

MIA
Predictors B SEB B
Cognitive reserve 2.429 2.176 183
Memory complaints .207 .090 .352*
Memory performance -.125 .097 -.213
R2 184
F 2.786

Note. *p <.05. **p <.01.



Another multiple linear regression analysis with adjustment for memory performance
was used to examine whether spontaneous internal memory strategy use can be predicted
from cognitive reserve and memory complaints. Table 4 shows no significant increase in the
variance of spontaneous internal memory strategy use (F(3,37) = 2.695, p<.060), with Rz =
.179). This result shows that the combination of the level of cognitive reserve and the amount
of memory complaints did not significantly predict the use of more internal memory
strategies. Memory performance was statistically significant in this model (p = .036),
suggesting that the degree of memory performance is a negative predictor for the use of

spontaneous internal memory strategies.

Table 4
Effects of cognitive reserve, memory complaints and memory performance on spontaneous internal

memory strategy use.

MIA Internal
Predictors B SEB B
Cognitive reserve 2.298 1.235 .306
Memory complaints .062 .051 .185
Memory performance -.120 .055 -.363*
R2 79
= 2.695

Note. *p <.05 **p <.01.

A third multiple linear regression model was used, anew with adjustment for memory
performance, to predict spontaneous external memory strategy use from cognitive reserve and
memory complaints. Table 5 shows no significant increase in spontaneous external memory
strategy use (F(3,37) = 2.232, p<.101), with R2 = .153) meaning that the combination of the
level of cognitive reserve and the amount of memory complaints did not significantly predict
to the use of external memory strategies. A significant effect in this model was found for
memory complaints (p = .016), implying that the amount of memory complaints predicts the

spontaneous use of external memory strategies.
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Table 5
Effects of cognitive reserve, memory complaints and memory performance on spontaneous external

memory strategy use.

MIA External
Predictors B SEB B
Cognitive reserve A31 1.402 .016
Memaory complaints 145 .058 391*
Memory performance -.005 .063 -.013
R2 1.53
F 2.232
Note. *p <.05 **p <.01.
Discussion

The purpose of this study was to examine the relationship between cognitive reserve,
subjective memory complaints, objective memory performance and self-reported spontaneous
memory strategy use in adults with ABI. This study extends previous findings on cognitive
reserve and the use of spontaneous memory strategies in healthy adults by including patients
with ABI. Based on previous studies it was expected that ABI patients with higher cognitive
reserve and more memory complaints spontaneously use more memory strategies compared to
individuals with lower cognitive reserve and less memory complaints (Barulli et al., 2013;
Frankenmolen et al., 2017; Frankenmolen et al., 2018). Contrary to our hypothesis, the results
indicated that the combination of cognitive reserve and memory complaints did not predict an
increase in spontaneous memory strategy use. However, having more memory complaints did
predict an increase in spontaneous use of memory strategies in general and specifically for
external strategies. Moreover, better memory performance leads to a decrease in spontaneous
internal memory strategy use.

The inconsistency between our hypothesis and these findings could be explained by
the inclusion of patients with different ABI types in the study sample with a wide variation in
the location and severity of brain damage. In addition to deficits in the memory domain, the
existence of memory complaints after ABI is often explained by other cognitive deficits as a
result of the ABI (Hutchinson & Marquardt, 1997; Vakil, 2004). Wilson (2000) found that the
presence of other cognitive deficits, especially executive deficits, in addition to memory

problems leads to less spontaneous compensation for memory problems. The absence of the
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significant effect of cognitive reserve may reflect the influence of additional cognitive (i.e.
executive) deficits on the ability to compensate spontaneously for memory complaints since
cognitive reserve is partly related to executive abilities (Tucker & Stern, 2011). A suggestion
for future studies is to control for executive deficits in the study sample in order to exclude
interference factors.

Although, research has shown that cognitive reserve in healthy adults is a strong
predictor for spontaneously using more and efficient compensatory strategies, such as internal
or external memory strategies, to cope with memory problems (Barulli et al., 2013;
Frankenmolen et al., 2018; Stern, 2002). The present study shows differently and is in
contrast with the findings that higher cognitive reserve is related to more spontaneous use of
memory strategies. Within this study, cognitive reserve was based on 1Q estimation,
educational attainment and working level and subsequently unified into one measure for
cognitive reserve. In the literature, the concept of cognitive reserve has been measured and
described in various ways without consensus regarding the operationalisation (Harrison et al.,
2015). Cognitive reserve is a fluid construct built throughout life through activities and
experiences. For that reason, cognitive reserve can be best described by a combination of
measures as has been done in the current research. However, cognitively stimulating leisure
activities should be included as well, therefore we suggest future studies to include
cognitively stimulating leisure activities to define cognitive reserve (Opdebeek et al., 2016).
Moreover, this study showed that cognitive reserve and memory performance were positively
correlated. This is in line with the previous finding that a higher cognitive reserve leads to a
better performance on an auditory memory task (Bruno et al., 2014).

Furthermore, consistent with findings from previous studies, this study showed a
positive correlation between memory complaints and spontaneous memory strategy use in
general (Frankenmolen et al., 2017). In addition, there is a specific positive correlation
between memory complaints and external spontaneous memory strategy use. This is in line
with previous studies showing that ABI patients with memory problems use more external
memory strategies compared to internal memory strategies (Wilson, 1991). Another possible
explanation for this finding is the average age of the study sample, which is 52 years.
Previous studies have shown that young patients with memory impairments (up to 30 years
old) due to ABI, make more use of internal strategies compared to older people (from 60
years on average) who are more likely to compensate with external strategies (Bouazzaoui et
al., 2010; Wilson, 1991; Wilson & Watson, 1996). A suggestion for future studies is to
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examine the differences in the relationship between cognitive reserve and the spontaneous use
of memory strategies between young and older ABI patients.

Moreover, memory performance was negatively related to the use of internal memory
strategies and is inconsistent with previous findings that internal strategies are more efficient
and lead to better outcomes on memory performance tasks (McNamara & Scott, 2001). A
possible explanation for the different finding is that the current study exclusively examined
the number of memory strategies used and not the efficiency of the deployed memory
strategies. In addition, the use of internal memory strategies in daily life was examined and
not the use of internal strategies when performing a memory task. Future studies may
complement existing findings by examining whether the internal memory strategies used are
efficient and to what degree internal memory strategy use affects memory functioning in
everyday life.

Some limitations of this study should be considered while interpreting the results.

In order to define cognitive reserve, the multiple proxy measures: 1Q level, educational
attainment and working level have been merged into one concept. By doing so, accurate
information is lost resulting in a less precise proxy for cognitive reserve. A suggestion for
future studies is to use a standardized and more precise instrument to measure cognitive
reserve which considers multiple proxy measurements, including engagement in leisure
activities, to define cognitive reserve (Nucci et al., 2012).

To summarize, this study didn’t show the hypothesised role of the combination of
cognitive reserve and memory complaints in the spontaneous use of memory strategies in
adults with ABI. It showed that having more memory complaints is related to using more
memory strategies in general and specifically to using more external strategies. It also showed
that cognitive reserve is positively related to memory performance. The present study is a next
step towards better understanding which factors play a role in spontaneous strategy use for
memory complaints and how this knowledge can improve the rehabilitation treatment with the
aim of being able to offer tailor-made rehabilitation. Therefore, given the finding that ABI
patients with memory complaints mainly use external memory strategies spontaneously, the
design of the current cognitive rehabilitation aimed at learning both internal and external
memory strategies could be reconsidered. By structurally making an inventory of memory
complaints as a result of ABI and the compensation strategies that individuals themselves
already use, cognitive rehabilitation could put a larger emphasis on learning to apply memory

strategies that fit the individual needs.
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Appendix A: Information letter

klimmendaal

revalidatiespecialisten

INFORMATIEBRIEF VOOR DEELNEMERS
Geheugenklachten en strategiegebruik na hersenletsel

Geachte heer/mevrouw,

Wij vragen u vriendelijk om mee te doen aan het wetenschappelijk onderzoek ‘geheugenklachten en
strategiegebruik na hersenletsel’. U bent uitgenodigd voor deelname aan het onderzoek, omdat u
een neuropsychologisch onderzoek ondergaat als onderdeel van een diagnostisch traject of in kader
van uw revalidatiebehandeling na Niet Aangeboren Hersenletsel (NAH). Wij vragen u om
toestemming gegevens uit dit neuropsychologisch onderzoek te gebruiken voor wetenschappelijk
onderzoek. U beslist zelf of u mee wilt doen en uw beslissing heeft geen consequenties voor uw
revalidatiebehandeling. Voordat u die beslissing neemt, is het belangrijk om meer te weten over het
onderzoek. Lees deze informatiebrief rustig door en bespreek het als u wilt met uw familie of
vrienden. Heeft u na het lezen nog vragen, dan kunt u terecht bij de onderzoeker.

1. Het kader van het onderzoek

Dit pilot onderzoek wordt uitgevoerd in het kader van in het kader van neuropsychologisch
onderzoek bij Klimmendaal Revalidatiespecialisten. Het onderzoek wordt uitgevoerd door dr. Nikita
Frankenmolen en dr. Dirk Bertens, beiden GZ-psycholoog i.o.t. Klinisch Neuropsycholoog en
onderzoekers bij Klimmendaal Revalidatiespecialisten Arnhem.

2. Het doel en de achtergrond van het onderzoek

Mensen met Niet Aangeboren Hersenletsel (NAH) ervaren vaak geheugenklachten. In reactie op deze
geheugenklachten passen mensen vaak geheugenstrategieén toe om te compenseren voor hun
geheugenproblemen in het dagelijks leven. In de praktijk blijkt dat mensen dit in wisselende mate
gebruiken in het dagelijks leven. Om de behandeling beter te kunnen laten aansluiten op de
individuele revalidant is het belangrijk om meer te weten te komen over het gebruik van
geheugenstrategieén en welke factoren hier invioed op hebben. Daarnaast is het van belang om
geheugenklachten in het dagelijks leven goed in kaart te brengen. Dit doen we met een recent
vertaalde vragenlijst (EMQ-NL), die we in dit onderzoek willen valideren met een bestaande
vragenlijst.

3. Wat houdt deelname in?

In het kader van een diagnostisch traject of uw revalidatiebehandeling ondergaat u een
neuropsychologisch onderzoek. Hiervoor doet u verschillende cognitieve testen en vult u
verschillende vragenlijsten in. Wij vragen u om toestemming te geven om deze gegevens te
gebruiken voor wetenschappelijk onderzoek. Deelname kost u dus geen extra tijd en het heeft geen
invloed op de uitkomsten van uw neuropsychologisch onderzoek of op uw revalidatiebehandeling. U
heeft zelf geen voor- of nadelen van meedoen aan dit wetenschappelijk onderzoek. Wel kan uw
deelname bijdragen aan meer kennis over geheugenklachten en het gebruik van
geheugenstrategieén na NAH met als doel om toekomstige behandelingen te verbeteren.
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4. Wat gebeurt er met uw gegevens?

Voor dit onderzoek worden uw persoonsgegevens (leeftijd, geslacht, opleidingsniveau, werkervaring,
diagnose) en gegevens uit het neuropsychologisch onderzoek (scores op testen, ingevulde
vragenlijsten over geheugenklachten en gebruik van strategieén) gebruikt en bewaard. Om uw
privacy te beschermen krijgen uw gegevens een code. Uw naam en andere gegevens die u direct
kunnen identificeren worden daarbij weggelaten. Alleen met de sleutel van de code zijn gegevens tot
u te herleiden. De sleutel van de code blijft veilig opgeborgen in de lokale onderzoeksinstelling en
kan alleen ingezien worden door de bovengenoemde onderzoekers. Ook in rapporten en publicaties
over het onderzoek zijn de gegevens niet tot u te herleiden. De gegevens worden conform de
bewaartermijn 15 jaar bewaard. Uw gegevens kunnen na afloop van dit onderzoek ook nog van
belang zijn voor ander wetenschappelijk onderzoek op het gebied van neuropsychologische gevolgen
van NAH. U kunt op het toestemmingsformulier aangeven of u instemt dat de gegevens ook voor
andere wetenschappelijke doeleinden kunnen worden gebruikt. U kunt uw toestemming voor het
gebruik van persoonsgegevens altijd weer intrekken. Voor algemene informatie over uw rechten bij
verwerking van uw persoonsgegevens kunt u de website van de Autoriteit Persoonsgegevens
raadplegen.

5. Wat gebeurt er als u niet wenst deel te nemen aan dit onderzoek?

Deelname aan dit onderzoek is geheel vrijwillig. Als u niet wilt deelnemen, hoeft u daarvoor geen
reden te geven. Als u besluit niet mee te doen, geeft dat geen enkele verandering in uw persoonlijke
situatie en heeft dat geen effect op uw behandeling. U kunt uw toestemming altijd zonder opgave
van reden intrekken.

6. Vergoeding voor deelname aan het onderzoek
U ontvangt geen vergoeding voor deelname aan het onderzoek. Het neuropsychologisch onderzoek
is een standaard onderdeel van uw diagnostisch traject of uw revalidatiebehandeling.

7. Welke toetsingscommissie heeft dit onderzoek goedgekeurd?

Voor dit onderzoek is goedkeuring van mw. dr. N.B.M. Voet, namens de wetenschapscommissie van
Klimmendaal Revalidatiespecialisten. De voor dit onderzoek geldende internationale richtlijnen
worden nauwkeurig in acht genomen. Indien u meer informatie over het onderzoek wilt hebben of
nog vragen heeft, kunt u altijd contact opnemen met één van de onderzoekers.

Met vriendelijke groet,

Dr. Nikita Frankenmolen
E-mail: n.frankenmolen@klimmendaal.nl
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Appendix B: Informed consent form

klimmendaal

revalidatiespecialisten

Toestemmingsverklaring

voor deelname aan het wetenschappelijk onderzoek:
“Geheugenklachten en strategiegebruik na hersenletsel”
Beste deelnemer,

Met dit onderzoek worden geheugenklachten en het gebruik van geheugenstrategieén in kaart gebracht in het
kader van neuropsychologisch onderzoek bij Klimmendaal Revalidatiespecialisten. U geeft toestemming dat
enkele persoonsgegevens (leeftijd, geslacht, opleidingsniveau, werkervaring, diagnose) en dat scores op testen
en vragenlijsten uit dit neuropsychologisch onderzoek gebruikt mogen worden voor wetenschappelijk
onderzoek. Uw gegevens worden anoniem gebruikt en bewaard.

Ik heb de informatiebrief gelezen. Ook kon ik vragen stellen. Mijn vragen zijn voldoende beantwoord. Ik
had genoeg tijd om te beslissen of ik meedoe.

Ik weet dat meedoen vrijwillig is. Ook weet ik dat ik op ieder moment kan beslissen om toch niet mee te
doen of te stoppen met het onderzoek. Daarvoor hoef ik geen reden te geven.

Ik geef wel / geen toestemming om mijn persoonsgegevens langer te bewaren en te gebruiken voor
toekomstig onderzoek op het gebied van neuropsychologische gevolgen van NAH.

O O o 0O

Ik geef wel / geen toestemming om mij na dit onderzoek opnieuw te benaderen voor
vervolgonderzoek.

Ik stem toe met deelname aan het onderzoek.
Naam
Geboortedatum

E-mail

Handtekening : Datum:

Ik verklaar dat ik deze proefpersoon volledig heb geinformeerd over het genoemde onderzoek.
Naam

Handtekening : Datum:
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Appendix C: Cognitive Failure Questionnaire (CFQ; Broadbent et al., 1982; Merckelbach,
Muris, Nijman, & de Jong, 1996).

De volgende 25 vragen gaan over kleine, alledaagse vergissingen die iedereen van
tijd tot tijd maakt. Sommige van die vergissingen overkomen u waarschijnlijk wat
vaker dan andere. Hieronder kunt u het cijfer omcirkelen dat hoort bij uw antwoord.

Hierbij is
1: zeer vaak
2: vaak
3: af en toe
4: zelden
5: nooit
zeer | vaak | afen | zelde | nooit
vaak toe n
1. lets lezen en vlak daarna niet meer weten 4 3 2 1 0
wat u gelezen hebt, zodat u het moet
overlezen
2. Vergeten waarom u naar een bepaald 4 3 2 1 0
gedeelte van uw huis bent gelopen
3. Wegwijzers over het hoofd zien 4 3 2 1 0
4. Links en rechts verwarren bij het beschrijven 4 3 2 1 0
van een route
5. Per ongeluk tegen mensen opbotsen 4 3 2 1 0
6. Niet meer weten of u het licht of het gas hebt 4 3 2 1 0
uitgedaan, of de deur hebt afgesloten
7. Niet luisteren naar de naam van een 4 3 2 1 0
persoon op het moment dat deze persoon
zich aan u voorstelt.
8. lets er uitflappen en achteraf bedenken dat 4 3 2 1 0
dat wel eens beledigend voor iemand zou
kunnen zijn
9. Niet merken dat iemand iets tegen u zegt als 4 3 2 1 0
u met iets anders bezig bent.
10. Boos worden en daar later spijt van hebben. 4 3 2 1 0
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11.

Belangrijke brieven dagenlang
onbeantwoord laten

12.

Vergeten welke straat u moet inslaan als u
een route kiest die u goed kent, maar die u
zelden gebruikt.

13.

In een supermarkt niet kunnen vinden wat u
zoekt terwijl het er wel is

14.

U plotseling afvragen of u een woord op de
juiste manier gebruikt

15.

Moeite hebben met het nemen van
beslissingen

16.

Afspraken vergeten

17.

Vergeten waar u iets hebt neergelegd, zoals
een boek of een krant

18.

Per ongeluk iets weggooien wat u nodig hebt
en bewaren wat u wilde weggooien

19.

Dagdromen terwijl u eigenlijk naar iets of
iemand zou moeten luisteren

20.

Namen van mensen vergeten

21.

Beginnen met iets maar het niet afmaken,
omdat u ongemerkt met iets anders bent
begonnen

22.

Niet op een woord kunnen komen terwijl het
‘op het puntje van uw tong’ ligt

23.

In een winkel vergeten wat u kwam kopen

24,

Dingen uit uw handen laten vallen

25.

In een gesprek niets meer weten om over te
praten.
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Appendix D: Metamemory in Adulthood Questionnaire (MIA; Dixon, Hultsch & Hertzog,
1998; Ponds and Jolles, 1996).

MIA verkort - geheugenstrategieén

De volgende vragen gaan over bepaalde activiteiten of gewoontes die te maken hebben met het geheugen in
het dagelijks leven.

Voorbeeld:
1 2 3 4 5
Nooit Zelden Soms Vaak Altijd
Maakt u een lijstje waarop u schrijft wat u op één dag moet doen? 1 2 3 w 5

Stel, u maakt vaak een lijstje. U omcirkelt dan het cijfer ‘4’.

U kunt slechts één cijfer omcirkelen. Kies het antwoord dat het best weergeeft wat u gewoonlijk doet. Misschien
zijn sommige vragen niet helemaal op u van toepassing. Probeert u de vraag dan toch in te vullen.

1 2 3 4 5
Nooit Zelden Soms Vaak Altijd
1 Schrijft u belangrijke data op zoals verjaardagen of trouwdagen? 1 2 3 4 5
2 Als uzoekt naar iets dat u kwijt bent, probeert u dan in gedachten uw gangen 1 2 3 4 5

na te gaan om het terug te vinden?

3 Wanneer u een boek of tijdschrift nog niet helemaal hebt uitgelezen, doet u 1 2 3 4 5
dan iets om aan te geven waar u bent gestopt?

4 Hangt u briefjes op om iets niet te vergeten, bijvoorbeeld op een prikbord? 1 2 3 4 5
5  Wanneer u iets mee wilt nemen, legt of zet u het dan op een voor de hand 1 2 3 4 5
liggende en opvallende plek, bijvoorbeeld een tas of koffer voor de deur
zetten?

6 Wanneer u probeert de namen te onthouden van mensen die u hebtontmoet, 1 2 3 4 5
probeert u dan de namen en gezichten met elkaar in verband te brengen?

7 Wanneer u zich iets niet kunt herinneren, probeert u dan aan iets te denken 1 2 3 4 5
dat ermee te maken heeft, zodat u het zich alsnog herinnert?
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10

11

12

13

14

15

16

Probeert u bewust de dag stap voor stap na te lopen, om u op deze manier
iets te herinneren?

Probeert u dingen die u wilt onthouden met elkaar in verband te brengen,
zodat u zich deze later beter zult herinneren?

Probeert u zich goed te concentreren wanneer u iets wilt onthouden?

Vormt u in gedachten een beeld van iets, om u bij het onthouden te helpen?

Herhaalt u in gedachten iets dat u probeert te onthouden?

Vraagt u andere mensen om u ergens aan te helpen herinneren?

Schrijft u voor uzelf briefjes om u aan iets te helpen herinneren?

Schrijft u afspraken op een kalender of in uw agenda om u te helpen
onthouden?

Maakt u boodschappenlijstjes?
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