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Case study

The following case illustrates the diagnostic procedures at an MC and the value of 
receiving neuropsychological feedback. 
 

Mrs. J., a 71-year old woman, has been experiencing increased forgetfulness in the past 

two years. She has to look for her phone and keys, and when she is traveling by car she 

notices that it is becoming increasingly difficult to find her way in unknown areas. She 

used to be a successful professor at a university in Belgium and worked as a neurologist 

in the hospital. She is still a very active woman, doing volunteer work and taking part of 

many organizing committees. However, in the last year she has to record the meetings 

because she is unable to remember what is being discussed. Her husband, with whom 

she’s married for 50 years, started noticing the memory problems as well. He has to 

remind her of her appointments and he notices that she often doesn’t find the right 

words during their talks. He also had to take over cooking as she forgets to turn of the fire. 

Together with their children they decide to visit a memory clinic. 

After being referred by the general practitioner they are sitting in the waiting room 

of the memory clinic in Maastricht. During that day Mrs. J sees many different faces 

and she undergoes all sorts of assessments (clinical interview, blood tests, MRI, 

neuropsychological testing), some of which she recognizes from her previous 

professional career. Results of these assessments are discussed in a multidisciplinary 

meeting. Neuropsychological testing showed that she had a very low performance on 

multiple memory and naming tests. On the MRI scan, hippocampal atrophy was found. 

It was concluded that Mrs. J. suffered from a mild stage of Alzheimer’s disease dementia. 

Three weeks later Mrs. J. and her husband return to the memory clinic to discuss the 

findings with the psychiatrist. After hearing the diagnosis, they are both overwhelmed. 

When they walk out of the door, the only thing they both remember, is that she has 

Alzheimer’s disease. They are glad that they are referred to a case manager as they still 

have so many questions. Two weeks after receiving the diagnosis they have a separate 

appointment with the neuropsychologist. During this session they discuss the findings 

of the neuropsychological assessment in more detail. Both Mrs. J. and her husband are 

glad they can talk about the diagnosis again and feel there is more space to go into details 

they have forgotten during their last appointment. During the session the cognitive 

strengths and weaknesses are also discussed. They also discuss compensatory 

strategies on how to deal with this in daily life. A lot of information is being conveyed, so 

they are happy that they receive a written summary of the neuropsychological results 

on paper. They both agree this is information that they can use in daily life to better deal 

with a difficult situation. Mrs. J and her husband express that they would like to see the 

neuropsychologist again. During these extra sessions they discuss how they can adapt 
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to the diagnosis and the struggles they are undergoing. They are able to receive some 

extra tips and strategies to overcome these difficulties. 

Neuropsychological assessment

A mainstream facility for the diagnosis and treatment of cognitive disorders, such as 
mild cognitive impairment (MCI) or dementia, are memory clinics (MCs). These centers 
adopt a multidisciplinary approach of which a neuropsychological assessment (NPA) is 
a routine assessment. An NPA includes a clinical interview, administration of cognitive 
tests, qualitative observations, as well as administration of self- and informant-report 
questionnaires with the aim to gain insight into cognitive and emotional functioning, 
and to evaluate the relationship between brain functioning and observable behavior. 
An NPA has a clear diagnostic value in clinical settings, as multiple studies found that 
an NPA led to increased diagnostic accuracy in patients with MCI, dementia, stroke, 
and traumatic brain injury.1 Furthermore, an NPA is recommended in the early phases of 
cognitive decline due to neurodegenerative diseases by clinical guidelines2 while short 
cognitive screening tests, such as the Mini Mental Status Examination (MMSE) or the 
Montreal Cognitive Assessment (MoCA), are not. These screening tests are not always 
informative in individual cases due to their limited sensitivity and specificity.3-5 A timely 
diagnosis of cognitive decline due to a neurodegenerative disease is important because 
it can lead to feelings of relief in case of no cognitive impairment, or a confirmation of 
longer existing suspicions of decline. Furthermore, it offers a time frame during which a 
patient and his/her family can still make decisions regarding the future while cognitive 
capacities are relatively intact.6,7 

Concerns about cognitive complaints and dementia

Subjective cognitive decline (SCD) can be defined as a self-perceived decline of 
cognitive functioning.8 The prevalence of SCD in the general population increases 
with age.9,10 In a large, community-based study, older age groups experienced 
more hindrance and worries as a result of these cognitive complaints.9 Patients who 
experience a cognitive decline often worry if their cognitive complaints could be caused 
by a neurodegenerative disease, such as Alzheimer’s disease (AD), and may signal the 
onset of dementia. Dementia is a syndrome characterized by a decline in cognitive 
functioning (e.g., memory, attention), changes in behavior, and the inability to perform 
daily life activities independently11 as a result of a neurodegenerative disease. One of 
the most common causes of dementia is AD which is characterized by a decline mainly 
in the memory domain.11 Other causes of dementia include cerebrovascular pathology 
and frontotemporal lobar degeneration. Due to the double aging of the population 
(increase in life expectancy and increase proportion of older age groups compared 
to younger age groups) persons with dementia (PwD) are the fastest growing clinical 
population worldwide. Currently, around 46.8 million people live with dementia, and 
by 2050 this number is estimated to be 131.5 million.12 Dementia has a huge physical, 
mental, and social impact on PwD, their family and friends. Furthermore, dementia has 
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a significant economic impact on our healthcare system.11,13 Informal caregivers of PwD 
have higher levels of subjective burden and lower levels of quality of life compared to 
caregivers of people without dementia.14 Due to all these factors, dementia was declared 
a public health priority by the World Health Organization. National and international 
organizations published global action plans, and most countries worldwide developed 
Dementia Strategy plans to achieve better physical, mental, and social wellbeing for 
PwD and their families.11,15-17 

Importance of a neuropsychological assessment 

The importance of an NPA, for clinicians, patients, and family members, has been 
extensively described in the literature, for example by increasing accuracy of diagnosis, 
offering psychoeducation and treatment planning, high referrer satisfaction, and 
positive patient outcomes (e.g., decrease in cognitive complaints).1,18 A small body of 
literature shows positive findings regarding experiences of patients and family members 
with neuropsychological services, but more negative experiences (e.g., feelings of 
discomfort due to realization of cognitive decline) were found in patients with a severe 
cognitive impairment.1,19 One of the predictors of positive experiences and satisfaction 
with an NPA seems to be whether patients received neuropsychological feedback and 
whether they evaluated this feedback as useful.20

Importance of giving neuropsychological feedback

Providing feedback about the results of a (neuro)psychological assessment is part 
of psychological ethical standards.21,22 Neuropsychological feedback is the process 
of explaining NPA results to patients and family members with the goal of increasing 
understanding of their cognitive strengths and weaknesses, and their implications 
for daily life or care planning.23 Doing this in a collaborative manner and offering an 
explanation for their complaints might lead to less stress and relief.24 Neuropsychological 
feedback may also be related to improved quality of life and increased understanding 
of the diagnosis.25 However, in clinical practice, many colleagues experience that it 
is sometimes a challenge to adequately explain NPA results to patients. Furthermore, 
providing extensive neuropsychological feedback given by the neuropsychologist is 
not a universal service in Dutch MCs due to logistic or financial barriers. Another issue is 
that patients often have difficulties to store and retrieve medical information in general, 
and neuropsychological recommendations in specific.26-28 During a neuropsychological 
feedback session, a lot of information is given, which might be difficult to comprehend 
and to be remembered by some patients. For patients with cognitive impairments seen 
in an MC, this is even a bigger challenge. Positive results have been found with regards 
to offering a written supplement after the neuropsychological feedback session.27,28 

However, other authors argue that neuropsychological reports are also difficult to 
understand for patients and family members.20 Therefore, visual aids might be helpful 
to support information provision in neuropsychological feedback sessions. In other 
fields, visual aids have been found to be helpful in understanding and remembering 
information.29,30 To our knowledge, no studies have been conducted 
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on developing and evaluating a visual aid with different end-users (patients, family 
members, psychologists) to support giving neuropsychological feedback. Therefore, 
the Innovations in NeuroPsychological Assessment in the timely Diagnosis of Dementia 
(INPAD) project was launched in 2017. 

THESIS AIMS AND OUTLINE

The general aim of this thesis was to investigate the role of NPA and neuropsychological 
feedback at Dutch MCs, and to investigate how a visual tool could help in communicating 
neuropsychological test results to patients and family members. This thesis consists 
of two general research questions. The first question was how memory clinics in the 
Netherlands developed over the last years, and in particular which are the important 
characteristics of the NPA (e.g., working methods, patient and family member experience 
with an NPA). In the second part a scoping review provided insight into the literature 
on giving neuropsychological feedback. The last study focused on the development 
of the visual tool as part of the INPAD project. The following research questions were 
addressed: 
 
Part One:  Neuropsychological assessment at Dutch memory clinics

What are current characteristics and working methods of MCs in the Netherlands and 

how have MCs developed in the past twenty years?
 
In Chapter 2 a survey was administered in 1998, 2004, 2009, and 2017 in all Dutch 
MCs to identify the characteristics and working methods in the past twenty years.  

What are characteristics and working methods of the NPA in Dutch MCs in 2016 and 

how could a monodisciplinary guideline for NPA in MCs be developed?  

Chapter 3 describes the findings of a survey administered in 2017 with additional 
in-depth interviews in psychologists involved in Dutch MCs. Furthermore, the 
development of the monodisciplinary guideline is described which led to consensus 
on a core cognitive battery to be used in the MC population. 

What is the experience of patients and family members with an NPA and diagnostic 

disclosure in the MC? 

Four focus groups in three different MCs were carried out in Chapter 4 to gain insight 
into the experiences of patients and family members with an NPA and the diagnostic 
disclosure. 

What is the relation between subjective and objective cognitive decline, depressive 

symptoms, and the predictive value of dementia in MC patients? 
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The cross-sectional and longitudinal association between subjective and objective 
cognitive decline, depressive symptoms, and predictive value of dementia is investigated 
Chapter 5 in participants from the Biobank Alzheimer Center Limburg (BBACL) follow-
up study. These were all participants who visited the MC in the Maastricht University 
Medical Center (MUMC+). 

Part Two:  Insights into neuropsychological feedback and the    
  development of a visual aid

What is known in the literature about giving neuropsychological feedback to patients 

and family members and what clinical recommendations can be given to psychologists? 
 
Chapter 6 provides a scoping literature review to identify what is known about giving 
neuropsychological feedback and communication methods. Based on the findings of 
the review, clinical recommendations were made. 

Is a visual aid a helpful tool in the communication of neuropsychological test results in 

MC patients and their family members? 

Chapter 7 presents the development phases of the INPAD project which consists 
of five co-creation phases. The overall aim of the INPAD project was to develop an 
interactive web-based visual tool of neuropsychological test results to increase 
understanding of these findings, improve information recall, and to harmonize and 
support communication between psychologist and the patient and family members.

The main findings and implications of all chapters within this doctoral thesis are 
discussed in Chapter 8.
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ABSTRACT

Objectives
Memory clinics (MCs) have been established to improve diagnosis and treatment of 
cognitive disorders, including dementia. The aim of this study was to determine the 
characteristics and working methods of MCs in the Netherlands in 2016. More insight 
into different working methods can be used to improve the quality of care in Dutch 
MCs. Additionally, the findings will be compared with earlier results to investigate the 
development of MCs since 1998. 

Methods
A survey was sent in 1998, 2004, 2009, and 2017 to all operational Dutch MCs with 
questions about organization, collaboration, patients, and diagnostic procedures.
 
Results
From 1998 to 2016, the number of MCs increased substantially from 12 to 91. The 
capacity increased from 1,560 patients to 24,388. In 1998, most patients received 
a dementia diagnosis (85%), while in 2016, half of the patients were diagnosed with 
milder cognitive problems. MCs are more often part of regional care chains and are 
better embedded within regional care organizations. Diagnostic tools, such as blood 
tests (97%), neuropsychological assessment (NPA) (95%) and neuroimaging (92%), 
were used in nearly all MCs. The number of patients in whom these tools were used 
differed greatly between MCs (NPA: 5-100%, neuroimaging: 10-100%, CSF: 0.5-80%). 
There was an increase in the use of NPA, while the use of neuroimaging, CSF, and EEG/
ECG decreased by 8 to 15% since 2009. 
 
Conclusions
Since 1998, MCs have developed substantially and outgrown the primarily research-
based university settings. They are now accepted as regular care facilities for people 
with cognitive problems.

Key points:

• Memory clinics in the Netherlands developed considerably in the last twenty 
years and are now accepted as regular care facilities for people living with 
cognitive problems and dementia.

• People with cognitive problems attend the memory clinic in an earlier disease 
stage. 

• Memory clinics in the Netherlands are increasingly collaborating with other 
regional care facilities and have psychosocial interventions more often as part 
of their treatment options. 
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INTRODUCTION

Early diagnosis of dementia enables improved understanding of the disease 
process, provides the opportunity to make decisions concerning the future while 
cognitive capacities are still relatively intact,1 and creates a time window to institute 
early interventions and support for patients and caregivers.2,3 With no cure available, 
early diagnosis may also have some drawbacks. An increasingly widespread view 
acknowledges ‘timely diagnosis’ as a more appropriate concept because it emphasizes 
a person-centered approach in which the diagnosis is related to the benefit of the 
patient and not to a disease stage.4,5 To improve early yet timely diagnosis, the 
development of specialized multidisciplinary memory clinics (MCs) has been promoted 
and recommended by national dementia strategies.6-12 The first clinics were established 
during the 1970s in the USA. During this time period, the perspective on the cause of 
dementia shifted from being an inevitable result of aging to being a disease.13 The past 
three decades have shown significant growth in the development of MCs worldwide. 
The increasing number of MCs has been explained by the increasing prevalence of 
dementia, licensing of pharmacological treatments, and the improvement in care 
services.14-16 A comparable increase in MCs can be seen in the Netherlands. To gain 
more insight into the development and efficacy of these clinics, a first national survey 
in the Netherlands, the MC Monitor, was published in 1998.17 At that time, the authors 
described MCs as often being established in university-based hospitals with a focus 
on scientific research. The MC Monitor was repeated in 2004 and 2009 and showed 
an increase in the number and in the capacity of MCs.18,19 Since 2009, new MCs have 
been established, and the Dutch guideline “Diagnostics and Treatment of Dementia” 
was revised in 2014.20 The aim of this study was to determine the characteristics of MCs 
in the Netherlands in 2016. Two key topics of the survey were neuropsychological 
assessment and regional collaboration. More insight into different working methods can 
be used to improve the quality of care in MCs. In addition, the results were compared to 
the findings of the previous surveys to investigate the development of MCs in the last 
20 years. 
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METHODS

To gain more insight into the characteristics of MCs, a semi structured questionnaire 
was sent out in 1998, 2004, 2009, and 2017 to all hospital-based MCs in the Netherlands 
asking for data from the previous year. An MC was defined as a multidisciplinary team 
with at least two disciplines (at least one medical profession) dedicated to the diagnosis 
of dementia. All relevant operational clinics were identified using the network of the 
Alzheimer Center Limburg and through internet searches. Every survey consisted of 
core items that were repeated in each survey. In addition, relevant items were added over 
time by an expert group. In addition, the survey was piloted in three academic hospital-
based Dutch Alzheimer Centers. In this survey, the following topics were included: 
organization, collaboration, number of patients, distribution of diagnosis and etiology, 
referrals, procedures, diagnostic criteria, additional assessments, neuropsychological 
assessment, treatment, policy, and professionalization. Participants were asked to 
answer questions by using information derived from official sources, but if this was 
unavailable, they were allowed to use estimations. In 1998 and 2004, the survey was 
sent by mail and then by e-mail and mail in 2009. In 2017, the survey was digitalized 
using Qualtrics software. MCs that did not respond received multiple reminders. A total 
of 91 MCs were identified, 78 of which returned the survey, resulting in a response 
rate of 86%. This was comparable to the previous surveys in 1998 (88%), 2004 (93%), 
and 2009 (78%). Most respondents were medical doctors. Statistical analyses were 
conducted using version 24 of the Statistical Package for Social Sciences (SPSS). To 
examine group differences between coordinating disciplines and university versus 
non-university-based MCs, analysis of variance (ANOVA) or independent t-tests were 
conducted. 
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RESULTS
Number and capacity of MCs 
The number of MCs increased from 12 in 1998 to 43 in 2004, and from 65 in 2009 
to 91 in 2016 (figure 1). Most Dutch hospitals (71%, n=85) had an MC. Five MCs that 
participated in the previous survey no longer existed.

Figure 1. Distribution of MCs in the Netherlands from 1986 to 2016.

In addition to an increase in the number and distribution of MCs, the capacity also 
increased over time. The average number of newly referred patients per year increased 
from 130 in 1998 to 199 in 2004, 225 in 2009 to 268 in 2016 (see table 1). Since 1998, 
the total number of new patients increased from 1,560 to 24,388. The variation between 
MCs was large, with the total number of new patients ranging between 30 and 1,000 
patients per center. The mean percentage of patients younger than 65 years was 20.6% 
± 20.2 [range: 0-75%]. University-based MCs and MCs coordinated by neurology have 
seen more younger patients on average than non-academic MCs (35% versus 18%, 
p=.019) and MCs coordinated by clinical geriatrics (35% versus 8%, p< 001). 
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Table 1. Development of MCs from 1998 to 2016. 

1998 2004 2009 2016

Number of MCs 12 43 65 91

Average no. of newly referred patients 130 199 225 268

Total no. of patients 1,560 8,557 14,625 24,388

Regional collaboration (%) 15 63 87 89

Syndrome diagnosis (%)1 

   Dementia 

   Cognitive disorders, no dementia  

   No cognitive disorders

85 

10 

5

70 

24 

6

59 

24 

15

53 

25 

22

Number of patients with dementia 1,326 5,391 8,629 12,926

% of dementia incidence (22,200) 6 24 39 58

Diagnostics (%) 

   Standardized protocol  

   National dementia guideline

 

100 

100

 

78 

50

 

87 

71

 

97 

82

Treatment (%) 

   Pharmacological 

   Psychosocial interventions

92 

38

97 

65

95 

53

 

91

72

Back to referral (%) 36 55 52 57
1The syndrome diagnoses were estimated averages and therefore did not always result in a mean total of 

100%.  

Organization
In 2016, MCs were coordinated by clinical geriatricians (39%), neurologists (26%), elderly 
care physicians (9%), psychiatrists (1%), or (neuro)psychologists (1%). In addition, in 
24% of the MCs, the coordination consisted of a collaboration between two or more 
disciplines. The professionals most frequently involved in MCs were neurologists 
(81%), clinical geriatricians (73%), psychiatrists (46%), elderly care physicians (30%), 
psychologists (94%), and specialized dementia nurses (45%). In comparison to 2009, 
fewer psychiatrists and specialized dementia nurses were involved (figure 2). Both 
physician assistants and clinical nurse specialists were newly identified professionals 
within MCs. 
 In the Dutch healthcare system, doctor referral is mandatory. New patients were 
most often referred to MCs by a general practitioner (77%, [range: 0-100%]). Second 
opinions were obtained in 6% of the patients on average [range 0-70%] and 
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supra-regional referrals in 5% of the patients [range 0-40%]. Both second opinions (22% 
versus 4%, p<.001) and supra-regional referrals (23% versus 3%, p<.001) were most 
often carried out by university-based MCs rather than by non-academic MCs. 

Figure 2. Changes in the professions involved in MCs over time.

Diagnosis
Although dementia was still the most common syndrome diagnosis made in MCs, the 
proportion decreased from 85% in 1998 to 53% [range: 10-85%] in 2016. In contrast, 
the proportion of patients categorized as having ‘cognitive impairments, without 
dementia’ increased from 10% in 1998 to 25% [range: 10-50%] in 2016, and patients 
with ‘no cognitive impairments’ increased from 5% in 1998 to 22% [range: 0-50%] in 
2016 (table 1). The mean proportion of patients without cognitive impairments was 
most often seen in MCs coordinated by neurologists rather than in MCs coordinated by 
clinical geriatricians (16% versus 7%, p<.001). Given the current incidence of dementia 
in the Netherlands of 22,200,21,22 and the estimation that in total approximately 
12,926 patients were diagnosed in Dutch MCs per year, we calculated that MCs 
diagnosed 58% of all incident cases of dementia in 2016. This reflects an increase 
in the proportion of incident cases of dementia diagnosed by MCs compared to 
that reported in our previous surveys (table 1, 1998: 6%, 2004: 24%, 2009: 39%). 
  The most common causes of dementia were Alzheimer’s disease (AD) 
(46%, [range: 5-80%]), vascular dementia (VaD) (16%, [range: 2-40%]), and mixed 
causes (20%. [range: 0-80%]). In addition, rarer causes of dementia were also 
observed, such as frontotemporal dementia (FTD) (5%, [range: 0-21%]), Parkinson’s 
dementia (3%, [range: 0-10%]), and Lewy body dementia (6%, [range: 0-20%]).  
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Diagnostic assessment
In 2016, the Dutch multidisciplinary guideline Diagnostics and Treatment 
of Dementia20 was used by 82% of the MCs. The multidisciplinary guideline 
includes multiple diagnostic criteria, such as McKahnn.23 In addition, the 
following criteria were used: DSM-IV-TR (19%),24 DSM-5 (9%),25 ICD-10 (12%),26 

McKahnn criteria (30%),23 DuBois criteria (10%),27 NINDS-AIREN (45%),28 and 
Manchester Lund criteria (19%).29 Five MCs (6%) did not use any specific criteria.  

Cognitive screening 
In 2016, most MCs used a cognitive screening test during their intake (86%). The 
MMSE30 was most frequently used (91%). The outcome of this test was most often used 
to determine additional diagnostic assessments (78%) or to determine the treatment 
plan (52%).

Neuropsychological assessment 
The use of an NPA increased from 50% in 1998 to 95% in 2016. The proportion of patients 
in whom an NPA was performed differed largely between MCs [range: 5-100%]. The 
reasons for carrying out an NPA were: to support the diagnosis (92%), collect differential 
diagnostic information (91%), to gain insight into strengths and weakness (44%), and 
as a starting point for neuropsychological treatment (31%). The most often reported 
reason for not carrying out an NPA was if a patient had a clinically evident diagnosis 
of dementia, in which case a neuropsychological assessment would not have any 
additional diagnostic value (78%). Other reasons were lack of financial means (6%) or no 
possibilities within the team (1%). The cognitive tests varied per center. Nearly all MCs 
(96%) held multidisciplinary meetings. In 92% of the MCs, a psychologist participated in 
this meeting. The following topics were discussed by the psychologists: conclusion of 
the NPA (99%), differential diagnosis (92%), cognitive profile (85%), and advice on how 
to cope with cognitive complaints in daily life (79%). During the diagnostic disclosure 
performed by the medical doctor, the following aspects of an NPA were discussed: NPA 
conclusion (73%), advice on how to cope with cognitive complaints (58%), and results 
per cognitive domain (49%). 

Additional assessment tools 
In addition to an NPA, laboratory tests (97%) or neuroimaging studies (92%) were 
frequently used in MCs. Compared to 2009, the number of MCs using neuroimaging 
decreased from 100% to 92%, and the number of MCs using EEG, ECG, and CSF de-
creased from 59% to 45%, 74% to 60%, and from 79% to 68%, respectively (figure 3). 
There was a large variation between MCs with respect to the assessment tools used, 
the percentage of patients in whom these were applied and the average estimated 
time (NPA: 49% [range: 5-100%]; 281 [range: 63-300 minutes],  lab tests: 96% [range: 
30-100%]; 9 [range: 1-25 minutes, EEG: 17% [range: 0.10-100%]; 
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47 [range: 30-120 minutes], ECG: 68% [range: 1-100%]; 9 [range: 5-15 minutes], CSF: 
12% [range: 0.10-75%]; 29 [range: 5-60 minutes], neuroimaging: 82% [range: 20-
100%]); 29 [range: 10-60 minutes]). 

Figure 3. The use of the various assessment tools in MCs in the Netherlands over time. Abbreviations. EEG: 

electroencephalography, ECG: electrocardiogram, CSF: cerebrospinal fluid. 

Scales for behavioral and daily functioning
With regard to assessment scales, both the Geriatric Depression Scale (88%)31 and the 
Neuropsychiatric Inventory (71%)32 were frequently used. To measure functioning in 
daily living, the Lawton & Brody Instrumental Activities of Daily Living Scale (66%)33 and 
the Interview for Deterioration in Daily Living Activities in Dementia (39%)34 were most 
often used. There was a variation between MCs in the use of specific instruments for 
evaluating neuropsychiatric symptoms and daily living.  

Treatment 
From 1998 to 2016, pharmacological treatments were offered in approximately 90% 
of the MCs (table 1). Psychosocial interventions were routinely offered in 38% of the 
MCs in 1998, and this increased to 72% MCs in 2016. On average 58% of the patients 
were referred back to the referring individual or center [10-100%], while 42% remained 
in the care of the MC [5-90%]. For people with an MCI diagnosis, this often consisted 
of a follow-up cognitive assessment after one year, and for people with a dementia 
diagnosis, it was a medication follow-up.    

Regional collaboration
Collaboration with regional healthcare organizations increased from 15% in 1998 to 
89% in 2016. In 2016, 78% of all MCs were involved in regional care chains (table 1). MCs 
collaborated most often with primary care (65%), mental health care (59%), and local 
care organizations (58%). A smaller number of MCs collaborated with other regional 
hospitals (28%). Structural meetings with mental health care (46%) or other local care 
organizations (41%) occurred in approximately half of the MCs. 
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DISCUSSION

This study provides new insights into the development of MCs between 1998 and 
2016. The main findings showed that MCs have increased both in number and capacity 
and are geographically more widely distributed. In addition, our results show that MCs 
are better integrated within regional care facilities, and more frequent collaborations 
between medical disciplines have been established to coordinate MCs. The proportion 
of dementia diagnoses has decreased, while the proportion of milder cognitive 
problems has increased. Furthermore, a large variation in capacity, working methods, 
and in the use of additional assessments between MCs was identified. 
  The number of MCs has increased eightfold, the total number of newly referred 
patients sixteenfold, and the capacity per MC has doubled since 1998. The continuous 
growth in the number of MCs is in line with other countries. For example, the number of 
MCs increased on the British Isles from 20 in 1993 to 58 in 2000, and in Australia from 23 
in 2009 to 30 in 2012.14-16 An English audit showed that memory services increased from 
214 in 2013 to 222 in 2014.35,36 Initially, this increase may have been partly related to 
the launch of anti-dementia drugs such as rivastigmine in the Netherlands. The further 
increase found in our survey might be explained by the rising prevalence and increased 
awareness of dementia, and the relevance of a multidisciplinary approach in the timely 
diagnosis of dementia.37 A multidisciplinary approach has been shown to have added 
value in differentiating between dementia subtypes, detecting comorbidity,37 being 
cost-effective, and improving quality of life.38 The strong increase in patient numbers 
might also reflect the excellent availability of care facilities and demographic changes in 
the Netherlands. While the overall number of MCs has increased, five MCs have closed 
for the first time since our surveys began. The reasons for this are not clear. One MC 
reported that this was the result of a complex financial agreement between disciplines. 
One MC merged with another hospital. Another more speculative explanation could 
be that the substantial increase in MCs reached a sufficient capacity for the current 
demand. 
  MCs are by definition multidisciplinary and neurology, clinical geriatrics, 
and (neuro) psychology were the disciplines that were most frequently part of the 
MC team. Neurology and clinical geriatrics were most often involved as the leading 
disciplines. These numbers are comparable to what they have been over the last 20 
years. Compared to previous surveys, currently, psychiatrists seem to be less involved. 
However, in other countries, psychiatrists are more frequently present in MCs (e.g., 70-
80% in the UK), and neurologists and geriatricians are less frequently involved.14,15,39,40 
The number of psychologists employed in MCs is similar to that of other countries, 
except for New Zealand, where only 14% of the MCs had a psychologist.40 These cross-
national differences may be related to historical disciplinary developments.     
  NPA, lab tests and brain imaging are the most frequently used diagnostic 
assessment tools in MCs. This is comparable to MCs in other countries.14,16 Since 2009, 
the use of an NPA has further increased, while EEG, ECG, CSF and brain imaging tools 
are used by fewer MCs than in 2009 (a change of 8-15%). This decrease might be related 
to the new Dutch multidisciplinary diagnostic guideline in which CSF, for example, is 
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not recommended as a standard routine, and neuroimaging is recommended when 
the etiologic cause is uncertain.20 Other speculative reasons might be that new MCs 
are smaller. The proportion of patients in whom these tools were used, however, did 
not change (CSF; 2009: 12%, 2016: 15%). The increase in the use of an NPA could 
be related to the beneficial effect of an NPA on patient outcomes (e.g., accuracy of 
diagnosis).41,42 Although dementia is still the most common syndrome diagnosis in 
MCs, diagnoses have shifted towards milder cognitive problems. This is in line with the 
results from the national English Audit.35,36 This finding and the increased number of 
newly referred patients to MCs might be explained by the increased awareness of and 
attention directed towards dementia and early diagnosis in our society. The proportion 
of incident cases of dementia diagnosed at an MC has increased tenfold since 1998 
from 6% to 58% (approximately 13,000 patients). Furthermore, the proportion of patients 
with cognitive impairment without dementia increased from 10% to 25% (approximately 
6,000 patients). This is in line with the global dementia action plan, which stated that 
by 2025, 50% of the countries should have diagnosed at least 50% of the incident 
cases of dementia.43 The timely diagnosis of dementia is not limited to MCs but is also 
practiced by general practitioners (GPs) or in community mental health institutions. In 
the previous survey in 2009, mental health institutions were included and appeared to 
differ greatly from hospital-based settings (e.g., fewer disciplines and diagnostic tools 
available). They also often did not identify themselves as an MC. Therefore, we have 
focused on the development of hospital-based MCs in this survey. A timely diagnosis of 
dementia is being promoted worldwide.44-46 The lack of a disease modifying treatment 
calls for a careful consideration of the benefits and disadvantages of an early diagnosis. 
Previous authors have shown that the majority of patients prefer a timely diagnosis.47,48 

Furthermore, MCs can still offer much to patients in the predementia phase, including an 
evaluation of the prognosis, careful monitoring of cognitive decline, and psychosocial 
interventions. Psychosocial interventions are now more often a part of the regular care 
in Dutch MCs, which is in line with the MC quality indicators.49 
  MCs started as experimental university-based facilities. The increasing 
proportion of incident cases of dementia show that MCs are now accepted as 
mainstream healthcare facilities and as part of the standard care for the timely diagnosis 
of dementia. In addition, MCs offer a wider range of care and treatment options as a 
result of the integration with long-term care. MCs have been criticized in the past for 
being unclear about whether they were running projects or contributing to regional 
health services.50 Currently, MCs are no longer isolated facilities that focus solely on 
conducting research. In other countries, tensions have been reported with regard to 
the collaboration between care services and MCs.15 However, in this study, we found 
an increased integration of MCs in long-term care and an increased use of chain of care. 
Therefore, these tensions might not be present in MCs in the Netherlands. This was 
not explicitly asked in the current survey. The increase in regional collaborations is in 
line with the collaborative-care model between primary- and specialist healthcare in the 
Netherlands. Collaborative care, when compared to care as usual, has been shown to 
lead to improved outcomes (e.g., beneficial cost-benefit ratio, health-related quality of 
life).37,51,52 
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A large heterogeneity exists between MCs concerning the number of newly referred 
patients, staff members, distribution of syndrome diagnosis, use of additional 
assessments, cognitive instruments, and assessment scales. This heterogeneity might 
have different explanations. First, it might be related to differences in what an MC can 
offer (e.g., different types of professionals within the team, financial reimbursement). 
Second, diversity could also be caused by differences in education and/or knowledge 
within the team. Third, variation in patient groups could lead to different patient-specific 
needs. Harmonization of best practices could improve the collaboration between 
MCs, and more importantly, would make it easier to communicate and compare test 
results. An example of harmonization is the development of a Dutch monodisciplinary 
guideline for NPA in MCI and dementia, which will be available via the Dutch Institute 
for Psychologists (NIP). Transparency of offered MC services would enable patients 
to visit clinics where they would benefit from expertise related to the nature of their 
individual condition. To a certain extent, best practice between MCs should be shared 
to improve quality of care. Criticisms of MCs have also been described, such as their 
role in promoting stigma and issues surrounding over-assessment of patients.50 In 
contrast, a European study has shown that MCs facilitate early referrals and to some 
degree battle against stigma.53 

 A strength of this current study is the repeated measurement of a comparable 
survey over a twenty-year period. A high response rate was obtained, and we 
consequently argue that the study is an adequate representation of the current situation 
of Dutch MCs. Nonetheless, a few drawbacks should be mentioned. Although we made 
utmost efforts to include every MC in the Netherlands, we may have missed some newly 
established MCs. In addition, we did not obtain a response from all identified MCs. The 
estimated numbers should therefore be carefully interpreted. The nonresponding 
MCs were all non-academic hospitals, but differed in geographical location, size, and 
coordinating discipline. Another important point is that the results are mainly based on 
self-reported estimates rather than objective data from registries. 

CONCLUSION

Since 1998, MCs in the Netherlands have shown substantial development in number, 
geographical distribution, and total capacity. MCs are no longer isolated, university-
based facilities with a strong focus on scientific research. They are now part of the 
regular care for the timely diagnosis of dementia and milder cognitive disorders and are 
integrated into regional care chains. Among MCs, a large diversity in specific working 
methods and diagnostic tools was identified. This diversity should be the focus of future 
research to increase transparency of the working methods of individual clinics and to 
harmonize best practices, which will both improve quality of care in Dutch MCs. 
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ABSTRACT

One of the most important diagnostic tools in the multidisciplinary diagnostics of cognitive 
disorders and dementia is the neuropsychological assessment (NPA). Findings of a 
recent survey in psychologists about the working methods of an NPA in Dutch memory 
clinics showed that the procedure and content of the NPA varied. Furthermore, a need 
for a uniform approach of the NPA between memory clinics was expressed. This led to 
the development of the monodisciplinary guideline: ‘Neuropsychological assessment 
in mild cognitive impairment (MCI) and dementia’. In this guideline a harmonized core 
battery of cognitive tests is recommended. This battery has to be supplemented with 
other relevant tests to answer individual diagnostic questions. By implementing this 
guideline, the quality of the NPA in this patient population can be warranted, variation 
between centers can be decreased, follow-up examinations can be interpreted more 
reliably, and communication between centers can be improved. 
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INTRODUCTION

In the upcoming decades, the number of the elderly will increase as a result of the double 
aging phenomenon. Age-related health problems will increase (e.g., dementia) and this 
will further impact healthcare demand. The question whether cognitive complaints 
are related to normal aging or indicate an underlying neurodegenerative process will 
be raised more often. A timely diagnosis of dementia is important to give insight into 
the changes in daily life functioning and behavior of a patient. Furthermore, a timely 
diagnosis offers a time frame during which important decisions can be made about the 
future, and there is room for treatment and guidance.1 

  Proper assessment of cognitive functioning through a neuropsychological 
assessment (NPA) remains an important aspect of the timely diagnosis of dementia. A 
recent systematic review showed that an NPA contributes to a more accurate diagnosis.2 
By using an NPA, it is possible to give insight into the cognitive profile of strengths and 
weaknesses, which resembles the problems a patient experiences in daily life. In this 
regard, an NPA is a better reflection of patient functioning compared to biomarkers of 
neurodegeneration in cerebrospinal fluid or blood, and brain imaging.3,4 An NPA has a 
diagnostic value in the early phases of dementia5 but can also map disease progression. 
Insights into the cognitive profile can be used as a starting point for neuropsychological 
treatment.6 
 Therefore, the NPA has an important role in the diagnostics of mild cognitive 
impairment (MCI) and dementia. Furthermore, it is used in almost all Dutch memory 
clinics.7 Since 1992, the development of memory clinics has been examined through the 

‘Memory clinic monitor’.7 The results from the most recent survey in 2016 were reason to 
further evaluate NPA procedures in the early diagnostics of dementia. This was reason 

for the ‘NPA monitor’ in 2017. Results from this survey led to the development of the 
monodisciplinary guideline for NPA in mild cognitive impairment (MCI) and dementia. 
The first aim of this article is to describe the results of the NPA monitor. The secondary 
aim is to describe the development of the monodisciplinary guideline including the 
harmonized core battery. 
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METHODS AND RESULTS

Phase 1:  Survey NPA in Dutch memory clinics 
Methods

In the Memory clinic monitor 2016, all Dutch memory clinics were approached (n 
= 91) by using the contact details from the last survey in 2009, the network of the 
Dutch Alzheimer centers, and through internet searches. Respondents were asked 
to fill in the contact details of the (neuro)psychologist involved in the memory clinic 
for the NPA monitor. When these details were missing, or when a memory clinic did 
not participate in the memory clinic survey, they were contacted by phone to inquire 
after the contact details of the (neuro)psychologist. Afterwards, the NPA monitor, 
a digitalized questionnaire, was sent to all memory clinics that had at least one 
(neuro)psychologist in their team. They were informed that they were not obliged to 
participate. Three reminders were sent. The questionnaire contained 51 questions on 
the following topics: team of psychologists, procedures, NPA, and treatment. Eleven 
psychologists were approached for an additional in-depth interview to collect more 
detailed information. These psychologists were randomly selected, but geographical 
distribution and academic versus non-academic proportion was taken into account. 
During the interview, the following themes were addressed: cognitive screening tools, 
NPA, procedures, and treatment. The interviews were independently analyzed by two 
authors, using a systematic and deductive content analysis.8 

Table 1. Composition of psychologist team within Dutch memory clinics 

Function Number of clinics (%) Average of FTE

Psychology degree (master level) 29 (38) 0.62 ± 0.36 [0.13 – 1.5]

Psychologist in training for clinical 
license

25 (33) 0.93 ± 1.80 [0.04 – 8]

Licensed psychologist (basic 
clinical license)

49 (65) 0.79 ± 0.54 [0.11 – 2.22]

Licensed psychologist in training 
for  certification as clinical 
psychologist 

6 (8) 0.50 ± 0.33 [0.2 – 1]

Certified clinical psychologist 17 (22) 0.58 ± 0.31 [0.2 – 1]

Licensed psychologist in training 
for    certification as clinical 
neuropsychologist

12 (16) 0.54 ± 0.42 [0.1 – 1.5]

Certified clinical neuropsychologist 30 (40) 0.72 ± 0.63 [0.05 – 3]

Psychological assistant 44 (58) 0.86 ± 0.63 [0.1 – 2.4]

Abbreviations. FTE: full time equivalent.
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Results
A total of 87 memory clinics with a (neuro)psychologist were identified, 76 of which 
returned the survey (response rate: 87%). Most respondents (85%) had completed at 
least a training for the clinical license. 

Team composition
The composition of the team of psychologists with the average of FTEs can be 
reviewed in table 1. Most memory clinics (95%) had at least one psychologist with a 
clinical license. More than half of the memory clinics (68%) had multiple psychologists 
in the team. 

Cognitive screening
Based on both the survey and interviews it became clear that all memory clinics used 
a cognitive screening tool. Figure 1 shows the most used tools. The tools were usually 
administered by a psychological assistant (n = 45, 60%), nurse (n = 42, 56%), doctor

 (n = 41, 55%), or psychologist (n = 33, 44%). 

The interviews showed that a cognitive screening tool was often used to determine 
whether or not an extensive NPA would be conducted, or to map the disease course. 
Almost all psychologists expressed doubts about the sensitivity and specificity of these 
tools, and noticed that there was often a discrepancy between the outcome of the 
screening tools and the results of an NPA. 
 

Figure 1. Most used cognitive screening tools. Abbreviations. MMSE: Mini Mental Status Examination, MoCA: 

Montreal Cognitive Assessment, CST: Cognitive Screening Test, CAMCOG: Cambridge Cognitive 

Examination, CDT: Clock Drawing Test, FAB: Frontal Assessment Battery, 7MS: Seven Minute Screen. 
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Neuropsychological assessment 
The following reported numbers are the median with the minimum and maximum. 

The Memory clinic monitor 2016 showed that an NPA was used in nearly all memory 
clinics, but not in all patients. Per month and per center an NPA was administered 
in twelve patients [1-45]. When asked to estimate the proportion of syndrome 
diagnosis of patients in which an NPA was administered, the following distribution  
was reported: 90% [80-100%] of patients with ‘no cognitive disorders, no dementia’, 
100% [30-100%] of patients with ‘cognitive disorders, no dementia’, 100% [50-100%] of 
patients with ‘mild dementia, and in 85% [0-100%] of patients with ‘moderate to severe 
dementia’. 
 The length of an NPA can be reviewed in figure 2. A full NPA took on average 
4,5 hours [80 – 480]. The separate components of an NPA were estimated to be: initial/
family interview 45 minutes [5 – 90], assessment 120 minutes [24 – 240], processing 
of results 60 minutes [15 – 240], the report 60 minutes [15 – 180], and feedback 30 
minutes [0 – 90]. Of note is the large variation between clinics. 
 In the interviews, it appeared that there was an emphasis to conduct an NPA 
as short as possible in recent years. The opinions were divided about this trend. On one 
hand, some psychologists saw the benefit in faster diagnostics (efficiency, less costs, 
and less burden on the patient). On the other hand, other psychologists advocate for a 
longer NPA, because shortening causes loss of necessary information. As a result of the 
full program at the memory clinic, there was often not much room for additional tests in 
the NPA. 

Figure 2. Variation in the length of components of NPA. Notes. The median is represented in the figure by the 

horizontal line and the average with the cross. The vertical line above and below the boxplot represent Q1 + 

1.5 x interquartile range and Q3 - 1.5 x interquartile range. 
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A large variation between clinics was present regarding the cognitive tests that were 
used. The majority of psychologists mentioned using a core battery (n = 61, 81%), 
again with variation in content. All clinics administered tests on the domains of episodic 
memory, attention, and executive functioning. The most used memory tests in the core 

battery were the Verbal Learning Test (n = 53, 87%) and the Visual Association Test (n = 
61, 100%). In the cognitive domain of attention and executive functioning, the following 
tests were most often used: Trail Making Test (n = 57, 93%), Digit Span (n = 51, 84%), 
subtests of the Behavioral Assessment of the Dysexecutive Syndrome (n = 49, 80%), 
and semantic fluency (n = 48, 79%). Language (90%) and praxis (82%) tests were also 
often used. Tests for symptom validity (33%) and social cognition (12%) were less often 
part of the core battery. Next to cognitive tests most memory clinics used (n = 71, 95%) 
questionnaires and rating scales (figure 3). Again, great variation was identified between 
clinics in these instruments.

It was estimated that 6% [0-30%] of the patients in 2016 did not speak to Dutch language, 
and/or were illiterate. In 71% of the clinics specific instruments were used for this patient 
population (n = 54, 71%). Most often the Cross-Cultural Dementia screening (CCD) was 
used (n = 52, 96%). In the interviews, the lack of testing material for this population was 
seen as a concern. 
 Only a small minority of the psychologists indicated that they used 
computerized neuropsychological tests (n = 11, 15%). During the interviews, some 
psychologists were interested in digitalized testing, while others were more skeptical. 
They thought this way of testing was less appropriate for the patient population and were  

Figure 3. Domains of used questionnaires and rating scales. Abbreviations. ADL: activities of daily living, 

IADL: instrumental activities of daily living, QoL: quality of life.  
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especially worried about missing observations. An NPA was usually processed by using 
a combination of digital (e.g., Excel) and manual (n = 68, 91%) data entry and normative 
calculation. The interpretation of the cut-off values varied, as represented in figure 4. 
Around 11% indicated that they used the cut-off values as described in the test manual.

Figure 4. Used interpretation for test performance within memory clinics. Abbreviations. SD: standard 

deviation 

In a few interviews it was emphasized by psychologists that it takes a lot of time to 
process NPA results. Most indicated that they would want to use full digital processing of 
NPA results (n = 69, 93%). During the interviews it also appeared that there were positive 
developments in terms of normative data. However the quality of the current available 
normative data was seen as a concern. Some normative data was outdated, and for 
some domains (e.g., social cognition and praxis) and specific patient populations (e.g., 
oldest old, not Dutch speaking or an intellectual disability) normative data was limited. 

Multidisciplinary contribution 
In most memory clinics a psychologist attended the multidisciplinary meeting (n = 
72, 95%). The role of the psychologist during this meeting was mostly discussing the 
NPA conclusion (n = 70, 97%) and differential diagnosis (n = 69, 96%). Furthermore, in 
more than half of the clinics, a psychologist also discussed the results on the cognitive 
domains (n = 49, 68%) and gave advice on how to deal with cognitive complaints (n = 
48, 67%) during the multidisciplinary meeting. 

Neuropsychological feedback 
In the interviews it became clear that the extent of neuropsychological feedback 
varied between clinics. In some clinics the psychologist had the opportunity to give 
neuropsychological feedback, while in other clinics the diagnostic disclosure was given 
only by the medical specialist, and feedback was only also given by the psychologist on 
request of the patient or in case of complex diagnostic questions. 
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Wish for uniformity
The majority of psychologists were prepared to administer a nationally harmonized 
neuropsychological core battery (n = 68, 89%) and expressed the need for a 

monodisciplinary guideline NPA in dementia (n = 58, 77%). The interviews showed that 
comparability and communication between clinics were the biggest motivation for a 
harmonized core battery. Through uniformity in cognitive tests, manner of administration, 
normative data, and interpretation, the variation between clinics could be decreased. 
Other reasons for a harmonized core battery were improving national quality, offering 

best practice, and to collect data for research. Furthermore, it was emphasized that it 
should be a non-binding advice with enough room for flexibility and adaptation of the 
core battery when necessary. 

Phase 2:   Development monodisciplinary guideline 
Development guideline
In response to the results of the above mentioned NPA monitor, in collaboration with 
the Neuropsychology section of the Dutch Institute of Psychologists (NIP), a committee 

was established to develop a monodisciplinary guideline: ‘Neuropsychological 

assessment in MCI and dementia’. The committee consisted of six certified clinical 
neuropsychologists, two licensed psychologists (basic clinical license), and one 
psychologist with a master degree that worked within different academic and non-
academic memory clinics spread over the Netherlands. Four face-to-face meetings 
were organized during which the results of the NPA monitor were presented and 
committee members discussed the aim, framework, and content of the guideline. 
 In the guideline the following themes, focused on our patient population, 
are discussed: initial/family interview, observations, NPA indication criteria, factors of 
interference, cross-cultural aspects, interpretation, and giving neuropsychological 
feedback. In the guideline, advice is given on which cognitive tests should be 
used per cognitive domain based on scientific literature, psychometric properties, 
and expertise within the guideline committee. Furthermore, a recommendation 
is made for a harmonized core battery in the early diagnostics of cognitive 
disorders and dementia, with normative data (table 2). In the appendix, 
cross-cultural aspects in the diagnostic of dementia are discussed. The 
monodisciplinary guideline is available via the NIP website (www.psynip.nl/secties/ 
neuropsychologie). 
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Table 2. Recommendations for an NPA core battery taken from the monodisciplinary 

guideline ‘Neuropsychological assessment in mild cognitive impairment (MCI) and 

dementia’.

Test Version Norms Age 
span

Parallel-version

Memory

Verbal Learning Test Maastricht or 
Groningen 
version, auditive 
modality

ANDI* 14 - 97 Yes

Visual Association 
Test

65+: short version Manual 65 - 85 Yes

Attention and executive functioning

Trail Making Test-AB Reitan ANDI 8 - 97 No

Stroop Color-Word 
Test

10x10 Hammes 
et al. 

ANDI 16 – 91 No

Digit Span WAIS-IV Manual 16 – 84 No

Language

Semantic fluency Animals and 
occupations

ANDI 17 - 97 No

Phonemic fluency Letters (D-A-T, 
K-O-M, P-G-R)

ANDI 17 – 96 Yes

Boston Naming Test 60-item version ANDI 17 - 89 No

Praxis and visuoconstruction

Clock Drawing Test Seven Minute 
Screen 

Manual 41 – 89 No

* Norms are available via the Advanced Neuropsychological Diagnostics Infrastructure (ANDI) platform via: 

www.andi.nl  

Evaluation guideline 
After the guideline committee had developed a concept version of the guideline, this 
was sent to eight external reviewers (spread across the country) for evaluation purposes. 
All reviewers had at least a basic clinical license and worked at a memory clinic (five 
clinical neuropsychologists, one psychologist in training for certification as clinical 
neuropsychologists, one clinical psychologist, one psychologist with basic clinical 
license). The quality was evaluated using an adapted version of the Global Rating 
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Scale, an instrument developed for the evaluation of practice-based guidelines.9 The 
evaluation could be given on items with a 7-point Likert scale (1 = low quality, 7 = high 
quality) in terms of presentation (e.g., structure of guideline, are recommendations easily 
found), quality (e.g., general quality of guideline, consistent and fitting with scientific 
literature), clinical applicability (e.g., are the recommendations clinically oriented), and 
recommendation (e.g., can this guideline be recommended for clinical practice). On 
all aspects, a high evaluation was seen of 6 points [range: 5 – 7]. Additional comments 
from the external reviewers were discussed among the guideline committee and the 
text was adapted if necessary. 

DISCUSSION

In the early diagnostics of cognitive disorders and dementia, the NPA has an important 

function. The Memory clinic monitor 2016 showed that nearly all Dutch memory clinics 
used neuropsychological testing, which is in line with the recommendations given in 

the national multidisciplinary guideline ‘Diagnostics and treatment of dementia’10 and 
with the published quality indicators of memory clinics.11 The procedures, length, and 
content of the NPA varied greatly among memory clinics.7,12 The current NPA monitor 
showed that some memory clinics always used an NPA in their diagnostic routine, but 
other clinics first administered a cognitive screening tool to choose whether a full NPA 
would be used. The length of the NPA varied between 80 and 480 minutes. Concerning 
the content of the NPA, cognitive tests on the domains of memory, attention, and 
executive functioning were always administered. However, there was a lot of variation 
in which cognitive tests were used. The same was observed for questionnaires and 
rating scales. In the interpretation of the results, the majority used -2 standard deviation 
as indicator for an impaired performance. 
 The NPA monitor survey showed that an NPA was used less in the diagnostics 
of moderate to severe dementia, which is in line with a recent study that showed that 
the diagnostic benefit of an NPA was observed in the early phases of cognitive disorders 
and dementia.2,5 The manner in which neuropsychological feedback was given to 
patients varied between clinics. This was related to procedures and financial aspects. 
Multiple psychologists experienced the fact that they could not personally discuss 
neuropsychological findings with patients as a disadvantage. Neuropsychological 
feedback has a clear benefit on the quality of life of a patient, but also on understanding 
and coping with the disease.13 Giving neuropsychological feedback is also described 
in both national and international guidelines.14,15

 The diagnostics of dementia is multidisciplinary. The survey showed that there 
was a need for a monodisciplinary guideline and that psychologists were prepared to 
conform themselves to a national harmonized core battery, as long as there was room to 
deviate from this if necessary for the individual patient. The monodisciplinary guideline, 
which was developed because of these findings, can be seen as an addition on the 
already existing multidisciplinary guideline for dementia and the addendum for MCI.10 
The goals of the monodisciplinary guideline were to give an example of best practice to 
ensure quality of neuropsychological diagnostics, to decrease variation in 
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outcome measures, and to increase the comparability of assessments between clinics. 
The recommended core battery (with an administration of 45-60 minutes) is meant as 
a harmonized starting point, but does not contain a complete NPA. This core battery is 
not sufficient to answer individual diagnostic questions. To conduct a full and valid NPA 
the core battery has to be supplemented with additional cognitive tests (which are also 
discussed in the guideline) using clinical judgement, expertise within the memory clinic, 
and differential diagnostic considerations. Both the NPA monitor and monodisciplinary 
guideline are applicable to hospital-based memory clinics. Ambulatory teams in mental 
health care institutions or nursing homes are not taken into account because they 
may have different needs. Another point of attention is that the reported findings from 
the survey are based on estimations (e.g., number of patients and length of NPA) as 
registered data was not available.  
 Lastly, another concern identified in the NPA monitor, interviews, and guideline 
committee was the limited availability of normative data in the oldest old and for 
specific cognitive domains. For the recommended core battery, normative data from 
the Advanced Neuropsychological Diagnostics Infrastructure (ANDI) project can be 
used. In this project, multiple Dutch datasets are combined, which results in more 
robust normative data.16 These norms are available via www.andi.nl. Within ANDI there 
is also the possibility to carry out multivariate tests to explore striking features within a 
cognitive profile. The normative data of ANDI has been extended with more cognitive 
tests (www.andinorms.nl), but these still do not contain all tests to compile a full NPA. 
Furthermore, in comparison to other age groups, the normative data for the highest age 
range (85+) remains an area of concern. This growing group of memory clinics visitors 
deserves the joining of forces in the Netherlands to collect good normative data to be 
able to make more valid statements about the oldest old. Another growing population 
are people with a non-western cultural background. The supplement in the guideline 
discusses obstacles and solutions pertaining to neuropsychological diagnostics in this 
group. The number of suitable tests with valid normative data is very limited and also 
deserves extra attention.17
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ABSTRACT

Objective
The aim of this study was to gain insight into the experiences of patients and their 
family members regarding a neuropsychological assessment (NPA) and the diagnostic 
disclosure given by the medical specialist (psychiatrist, geriatrician or their residents) at 
the memory clinic (MC).

Methods
Patients with and without a cognitive impairment and their family members were 
recruited from three Dutch MCs. Four focus groups with 14 patients and 13 family 
members were analyzed using both inductive and deductive content analysis.

Results
Three themes were identified: uncertainty, early diagnostic paradox, and knowledge 
utilization. High levels of uncertainty were experienced throughout the NPA and 
diagnostic disclosure. The early diagnostic paradox refers to the coexistence of negative 
emotions, feeling distressed due to undergoing an NPA that made them aware of their 
cognitive complaints, and the experience of relief due to insight given by the outcome 
of the NPA and medical diagnosis. Knowledge utilization refers to a low recall of medical 
information.

Conclusion
Clinicians can reduce uncertainty by using clear communication, limiting interruptions 
during an NPA, and paying attention to contextual factors. Low information recall could 
possibly be improved by involving a family member and using visual aids or written 
information during the diagnostic disclosure. Finally, participants also appreciated 
being provided with neuropsychological feedback on the strengths and weaknesses 
of their cognitive profiles and with guidance on how to manage this diagnosis in their 
daily lives.
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INTRODUCTION

Memory clinics (MCs) focus on a timely diagnosis of dementia, and one of the most 
often used assessment tools in Dutch MCs is a neuropsychological assessment 
(NPA).1 The proportion of patients who undergo an NPA varies, but the most common 
reason to administer an NPA in these clinics is to support the diagnosis and to collect 
information for a differential diagnosis. NPAs are not carried out when there is evidence 
of severe dementia.1 An NPA provides insight into the nature and severity of cognitive 
impairment.2 The value of an NPA has been described in previous studies and has been 
shown to be related to increased diagnostic accuracy, referrer satisfaction, benefit 
prognostic decision-making, and treatment planning.3-5

 Current trends in mental health care place more emphasis on the exploration 
of patient experiences to facilitate patient-centered care and to improve delivered 
health services.6 Previous studies exploring the experiences of patients and their family 
members in an MC report that they initially felt stressed and unnerved and that they 
often did not know what to expect of their visit to the clinic.7 However, in both qualitative 
and quantitative studies, the overall experience were found to be more positive than 
negative, and patients and family members were often satisfied with the diagnostic 
process.8-12 

  To our knowledge, little is known about the perspective of patients and their 
family members regarding NPAs.5 A few studies included patients without dementia 
from neuropsychology services and found that an NPA was evaluated as useful overall; 
only a minority of participants reported a negative experience, and most showed 
generally high levels of satisfaction with the NPA.13,14 The few studies including MC 
patients found that participants experienced mixed positive and negative feelings as 
result of undergoing an NPA8 and that feelings of insecurity and discomfort around an 
NPA were not uncommon in patients who had received a dementia diagnosis.15 The 
time between referral and the diagnostic assessment itself was considered stressful.16  

A recent systematic review emphasized that more studies are needed to examine 
patient perceptions of an NPA, as research in this area is lacking.5

  More studies have been performed on the experience with diagnostic 
disclosure by the medical specialist in the MC. Findings from two studies using 
retrospective surveys showed that the majority of patients wished to be informed of the 
diagnosis and found it helpful, and that relatively low levels of distress were reported.7,17 
This finding is in line with a systematic review and a large prospective study in which the 
majority of patients favored a diagnostic disclosure.18,19 In contrast, others showed that 
patients were less positive about the clarity of the information regarding their diagnosis, 
found the diagnosis vague, and would have liked advice on how to cope with their 
family member with a dementia diagnosis.20,21 Furthermore, there were often unmet 
information needs and difficulties remembering the information.22,23 In summary, while 
some studies have specifically examined the diagnostic disclosure experience, there 
remains a lack of evidence regarding the perspective of patients on the NPA as a whole. 
It is also unclear how the NPA is evaluated by their family members. Insight into these 
experiences and identifying possible issues could improve the diagnostic assessment 
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process related to current NPA and diagnostic disclosure procedures to better fit the 
needs of the MC population. To our knowledge, no focus group studies with both 
patients and family members has been conducted in this population regarding this 
topic. Therefore, the aim of this study is to gain more insight into the experiences of 
patients and family members with NPAs and diagnostic disclosure.

METHODS

Memory clinic procedures
Participants were recruited in three hospital-based MCs (Maastricht UMC+, 
Radboudumc Nijmegen, and Catharina Hospital Eindhoven) to ensure diversity in 
clinical procedures. The coordinating discipline in one center was psychiatry, while 
it was clinical geriatrics in the other two centers. All centers informed patients about 
their visit to the MC by sending a leaflet with additional information about the different 
assessments after the appointment was made. The following diagnostic assessments 
were conducted: clinical interview by the psychiatrist, clinical geriatrician or their 
residents (a detailed medical history, demographic characteristics, and a neurological, 
psychiatric and physical examination), NPA (testing took on average 2.5 hours in two 
centers and one hour in one center), blood tests, brain imaging (MRI or CT scan), and 
interview with a family member by nurses (to evaluate interference in daily living). In 
two centers, there was another clinical interview by the psychologist before testing. 
All diagnostic assessments were performed in one day in two centers. In the other 
center, it was determined after the initial clinical interview and blood tests whether an 
MRI or NPA was needed on a separate day. The diagnostic disclosure was done by the 
psychiatrist, clinical geriatrician or their residents. In one MC, the diagnostic disclosure 
occurred on the same day, while in the other two clinics, the diagnosis was given within 
three weeks after the assessment day. Patients could access a copy of the final report 
via their online personal portal of the hospital. This report was also sent to the general 
practitioner and contained medical language. In one center, a separate consultation 
was planned with the neuropsychologist to give feedback on NPA results. During 
this session, the neuropsychologist evaluated what they still remembered from the 
consultation with the psychiatrist and answered questions. The neuropsychological 
test results were discussed, and tips and advice were given on how to cope with their 
cognitive problems in daily life. Another topic was discussing possibilities concerning 
practical support (e.g., Alzheimer cafés, daycare, and group treatment for MCI patients), 
depending on the diagnosis. The patients did not receive a written report about this 
consultation.

Study participants
Patients were included if they (1) were referred to an MC and underwent an NPA and (2) 
were diagnosed with no cognitive impairment (NCI), mild cognitive impairment (MCI) 
or mild dementia (Clinical Dementia Rating Scale (CDR) 1). The referral question was 

consistent in all patients: ‘Does the patient have cognitive impairment, and if so, does 

this meet the criteria due to a neurodegenerative disease?’ They were excluded if there 
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was a severe cognitive impairment (CDR ≥ 2), aphasia or moderate to severe visual 
impairment. Family members were asked to provide their opinions. Patients and their 
family members were recruited using purposeful sampling to account for variability in 
age, gender, diagnosis and disease severity. This strategy was used to look for common 
patterns and capture this across the MC population (NCI, MCI, dementia).
 Between January and March 2018, 18 patients and 17 family members 
were recruited. Participants received written information about the study from the 
neuropsychologist during the assessment day. At least two weeks after receiving the 
diagnosis, the neuropsychologist contacted each patient to ask if he/she wanted to 
participate. Two dyads (patient and family member) declined to participate because of 
refusal of the patient or unavailability when the focus groups were planned. One dyad 
did not show up at the meeting as a result of illness, and another dyad forgot about the 
appointment. In total, 14 patients and 13 family members participated in this study (11 
dyads). The patients in the dyads had the following diagnosis: NCI: n = 5, MCI: n = 3, 
Alzheimer’s disease (AD) dementia: n = 1, and other causes of dementia: n = 2. Three 
patients participated alone because their family members were not available during the 
focus group meetings (NCI: n = 1, MCI: n = 1, Alzheimer’s Disease (AD) dementia: n = 1). 
Two family members participated alone; the first indicated that the patient already had 
mild AD dementia, and the other stated a preference to come alone (the patient had 
an MCI diagnosis). The Medical Ethics Committee of the Maastricht University Medical 
Center confirmed that the Medical Research Involving Human Subjects Act did not 
apply to this study (#2017-0095), making the study exempt from formal ethical review. 
Prior to the group discussions, written informed consent was obtained.

Procedures
Four focus groups were planned with six to eight participants per group. Based on 
recommendations from previous studies, the modal size of six to eight participants per 
focus group was used.24 The number of participants in each group was based on the 
equal distribution of patients and family members during the four sessions. The group 
discussions lasted approximately 90 minutes and were conducted in Dutch. Previous 
studies indicate that information saturation was reached, and most topics were captured 
after four focus groups.24-26 After the fourth focus group, two authors independently 
confirmed data saturation, as no new themes had emerged. Each focus group session 
included an introduction and explanation of the procedure by the moderator and 
assistant (taking notes and distribution of materials). A semistructured guide was used 
(appendix 1). First, participants were asked about their experience of the NPA, and they 
had to choose between a green light for a positive experience, a red light for a negative 
experience, and an orange light for an experience that was both positive and negative. 
Using visual aids during in-depth interviews in patients with cognitive impairment is 
recommended.27 It gives participants time to reflect on their experience. During the 
second part, they were asked about their experience with the diagnostic disclosure 
given by the medical specialist (psychiatrist, geriatrician or their residents) and whether 
they had difficulty remembering the information. The moderator summarized key points 
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throughout the session to obtain participant verification.26 All group discussions were 
video- and audio recorded. These recordings were stored on a protected server and 
were deleted after data analysis. To assure validity, triangulation of within-method data 
sources was used; the data consisting of video and audio recordings, as well as field 
notes taken by the assistant to identify potentially relevant cues and observations given 
by the participants.

Data analysis
The video recordings of the focus groups were transcribed verbatim. Both the transcripts 
and observations were analyzed independently by two authors using ATLAS.ti, version 
8.1.3. One of these authors was not involved in conducting the focus groups but 
involved at a later stage to have an independent view when carrying out the data-
analysis. Both authors were experienced and trained in carrying out qualitative analysis. 
A combination of inductive and deductive content analysis was used. First, we used 
a deductive approach by determining the two themes based on our semistructured 
guide: experience with an NPA and experience with the diagnostic disclosure by the 
medical specialist. Then, an inductive approach was applied, using inductive reasoning 
and constant comparison to identify categories within these two themes. This approach 
was carried out by adding open codes in the transcript and reading it thoroughly. The 
open codes were first separated into two overall themes (experience with NPA and 
experience with diagnostic disclosure). After that, they were merged into categories 
and higher-order themes. To obtain consensus regarding the categories’ discrepancies 
and interpretation, the categories were discussed with a third and fourth author. This 
approach is described by previous authors to improve credibility.28 The focus groups 
were analyzed separately to gain insight into differences in experiences between the 
three MCs. The quotes used in the results section were selected and translated from 
Dutch to English by two authors.
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RESULTS
Background characteristics
Table 1 describes the characteristics of the 14 patients and 13 family members. The 
majority of family members were spouses (n = 11, 85%).

Table 1. Characteristics of patients (n = 14) and family members (n = 13).

Focus group participants (n = 27)

Patients (n = 14) Family members (n = 13)

Age (mean ± SD [min-max]) 66.1 ± 7.9 [49 – 76] 62.9 ± 15.1 [30 – 82]

Women n (%) 5 (36%) 8 (62%)

Diagnosis MC visitor

   NCI
   MCI
   AD dementia
   CBS
   FTD

6 (43%)
3 (21%)
3 (21%)
1 (7.5%)
1 (7.5%)

5 (39%)
4 (30%)
2 (15%)
1 (8%)
1 (8%)

Relationship to MC visitor
   Spouse
    Child

11 (85%)
2 (15%)

Notes. Demographics are represented in n (%) unless stated otherwise. Abbreviations. SD = Standard 

Deviation, NCI = No Cognitive Impairment, MCI = Mild Cognitive Impairment, AD = Alzheimer’s disease, CBS 

= Corticobasal syndrome, FTD = Frontotemporal Dementia.

Focus groups
Based on the evaluation of the participants’ experiences with the NPA and the diagnostic 
disclosure by the medical specialist, three major themes were identified: (1) uncertainty, 
(2) early diagnostic paradox, and (3) knowledge utilization (table 2, figure 1).
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Table 2. Overview of major themes and categories.

Themes Categories 

Uncertainty Uncertainties about complaints, NPA and  
   diagnosis 
Influence of contextual factors

Early diagnostic paradox Feelings of distress due to awareness of cognitive   
   complaints while undergoing an NPA 
More insight due to outcome of NPA and medical     
   diagnosis 
Adapting to diagnosis 

Knowledge utilization Recall and communication of medical    
   information
Unanswered questions
Lack of postdiagnostic support 

Uncertainty
When looking back at their visit to the clinic, both patients and their family members 
expressed that they had experienced high levels of uncertainty. These uncertainties 
could be identified on different levels during the entire diagnostic phase. From the 
point of referral by their general practitioner to the diagnostic disclosure by the medical 
specialist, they had felt very uncertain. There were uncertainties about the general 
diagnostic procedure at the memory clinic. For example, the participants indicated that 
the procedure from assessment until diagnostic disclosure had taken too long. In the MC 
where the diagnostic disclosure was provided on the same day as the assessment, this 
issue was not reported. In some patients and family members, the question of whether 
a dementia diagnosis was valid based on the diagnostic assessment conducted in the 
MC was raised. These concerns and feelings of uncertainty remained even after the 
diagnostic disclosure.

“The intake and test day were very far away from each other. Almost two months. 

So, this was something that I thought took too long … 

I was in a sort of waiting period for over six months. I wondered what was 

going on in my head and which direction it was going. (FG04, patient)  

“I am overwhelmed. I have all kinds of doubts about the assessment [NPA], 

because the diagnosis is something abstract … How bulletproof is the diagnosis? 

What happens following these assessments?” (FG23, family member)
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There were also uncertainties about the NPA itself. For example, it was unclear what the 
tests meant and what they were used for. They often wondered if they were performing 
well or not.

“I don’t know why I had to do those tests, and I am still curious about that. Like 

those colors [Stroop test], what do you do with my results? Does it say something 

about the conditioning of my brain? (FG10, patient)

“What I wrestled with? The things I had to draw… I don’t know why I had to do that, 

and that is what I am curious about. What do you do with these results? … And I 

could not judge it. If you have a page with symbols and numbers and you can 

make it only halfway, then I don’t know whether it’s bad or good.” (FG10, patient) 

Uncertainties during an NPA could also be caused or reinforced by contextual factors 
during the assessment (e.g., when clinicians would walk away during administration 
of the tests, when the clock was not set to the right time, or when the test assistant 
was searching for the right forms). Clear communication about the procedure could 
facilitate lower levels of uncertainty.

 “After the assessment, he returned like; ‘Pf, I don’t understand this at all’. The intern 

kept walking away, and that made him very insecure. Like: ‘I don’t get it, maybe 

they don’t get it themselves’” (FG25, family member)

Early diagnostic paradox
During the visit at the MC, a paradox could be identified. On the one hand, negative 
experiences and emotions were present during the NPA. Undergoing an NPA induced 
feelings of distress by making them aware of their cognitive complaints, and was 
seen as an exhausting experience that often increased their feelings of uncertainty. 
Furthermore, a stigma towards dementia was apparent.

“I thought it was very disconcerting that my short-term memory was so bad, I cried 

the first time I did the test.” (FG14, patient) 

“He had a very strong feeling of failing, you know. You cannot fail in one of these 

tests. But, he felt that strongly. ‘I don’t know this anymore, I can’t do it anymore’ … 

To get insight was difficult.” (FG26, family member)

“Then I heard “Alzheimer’s” for the first time … It’s like you get a stamp. Alzheimer’s. 

You imagine drooling men in a chair and you have to get used to that. But, I 

told my wider circle of friends what was going on because I do not want to be a 

pathetic man walking around … If you break your leg or something physical … This 

is something taboo.” (FG22, patient)

CHAPTER 4



55

On the other hand, both patients and their family members appreciated the additional 
value of undergoing an NPA and realized that the outcome of an NPA contributed to 
receiving a clear diagnosis and therefore giving more certainty about their situation. It 
gave them insight and answered their question whether it was dementia or not. When 
the results indicated no cognitive impairment, they were often reassured. Relief was, 
however, also experienced when someone received a dementia diagnosis, as this 
explained complaints and changing behavior.

“The test was a confirmation that I was not crazy. All these things I experienced 

at home for years and talked about with the children. The other hospital gave me 

the impression that I did not quite understand everything. Because nothing was 

wrong with him.” (FG04, family member)

“I also experienced it with my mother and then I noticed I did everything a whole 

lot better … That was a very nice experience. I thought, ‘Everything is alright.’ I 

found that to be a very nice experience during the tests.” (FG03, patient) 

Being reassured or receiving a confirmation was observed as the start of acceptance, 
and it decreased the level of uncertainty in most of the patients and their family members. 
Some of the patients and family members stated that they could now do something with 
the feedback they received. Some started using memory strategies in their daily life, and 
some family members were now more able to adapt their behavior to their partner (e.g., 
not getting angry as quickly as before).

“But now I know that if something goes too fast and I do now write it down that I 

will forget it. So, I have to write it down immediately, and then, you learn to live with 

it. You also know the reason [for forgetting] now.” (FG07, patient)  

“I was not always as accommodating for him. If he did not respond quickly 

enough, I had to tell myself to stay calm. I can do that more now, but I still think it is 

difficult to deal with. (FG14, family member) 

Knowledge utilization
The ability to understand and remember the information that was relayed during 
the medical diagnostic disclosure was seen as a prerequisite for decreasing the 
level of uncertainty they experienced. However, information recall was reported 
to be low, and patients and family members expressed several times that they 
did not remember the same information. Both patients and family members 
emphasized that the manner of communication was important. All participants 
preferred a face-to-face consultation. Using visual aids or receiving something 
on paper would have been considered helpful in remembering the information.  
The diagnosis should be conveyed in understandable language.  
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“The specialist tells me everything, but in my mind, I am occupied with my disease. 

The words washed over me like water over stone, and I liked that if he [son] could 

not be there [during the visits to the MC], that my daughter could be there. Two 

know more than one.” (FG11, patient)

“They really tried with effort to explain me what my results were. However, 

subsequently, I forgot all the details of the information … Afterwards, I would have 

like to have received something on paper, because then I could have read it later 

again.” (FG03, patient)

“The medical terms are understandable for you or for my general practitioner. But, 

if I reread the letter [from the medical specialist] after a few weeks, then I wouldn’t 

understand it anymore.” (FG16, family member)

Furthermore, after having received the diagnosis, both patients and family members 
expressed that they needed some time to fully appreciate the information that they 
remembered. Often, they had new questions one or two weeks after the consultation. 
One family member felt like that there was little to no information for the partner during 
the diagnostic disclosure.

“I needed some time afterwards [diagnostic disclosure] to process it, and then I 

had the need to know more about what it precisely meant.” (FG03, patient)

“When you are standing outside, you find there are a thousand questions that you 

did not ask.” (FG07, family member)

This need to process the information left some with unanswered questions after the 
consultation, and it remained unclear where they could go to receive the information or 
care they needed. Many remaining questions were related to how they could cope with 
their own diagnosis, or their partner’s diagnosis, and to practical tips they could use in 
daily life. Where participants had a separate consultation with the neuropsychologist, 
participants were very satisfied and this was seen as an additional value. In the other 
two clinics the need for a follow-up consultation was reported. In case of a dementia 
diagnosis, in all centers, a care professional whom they could regularly contact 
(e.g., a case manager) to ask questions was preferred. This was considered a lack of 
postdiagnostic support, especially when less was known about a specific diagnosis.
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“It would be nice if the consultations [at the MC] were maintained. It would help to 

have an appointment every two years to see what the decline or improvement is.” 

(FG19, family member)

“What I missed after the diagnostic disclosure was how to proceed from this? … We 

are wondering what we can do, what we have to do, what do I have to arrange? 

… All this is also very vague with this disease [Corticobasal syndrome].” (FG26, 

family member) 

Figure 1. Visual representation of the major themes: uncertainty, early diagnostic paradox, and knowledge 

utilization in patients and their family members
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DISCUSSION

Following the discussion with both patients and family members, the evaluation of the 
experiences regarding an NPA and medical diagnostic disclosure at a memory clinic 
resulted in the identification of three themes: ‘uncertainty’, ‘early diagnostic paradox’, 
and ‘knowledge utilization’. It is important to note that an NPA was one of several 
diagnostic assessments used at the MC. Participants were not prompted to reflect on 
their perspective on other diagnostic procedures (e.g., neuroimaging, cerebrospinal 
fluid) because that was not within the aim of the current study. The diagnostic disclosure 
by the medical specialist focused on the results of all the different assessments 
conducted at the MC. However, the analysis showed that the experiences with an NPA 
and the diagnostic disclosures were overlapping and they are therefore described 
together. During the analysis, we also evaluated possible differences between patients 
and family members or between men and women, but these differences could not 
be identified. An important insight from this study was that both positive and negative 
experiences coexisted during the diagnostic procedures at an MC. In addition, feelings 
of uncertainty were present before, during, and after the MC visit. In this study, the 
feelings of distress and negative experiences, resulting from undergoing a cognitive 
assessment, eventually led to relief and decreasing levels of uncertainty, as well as an 
improved ability to start the acceptance process.
 The first theme, uncertainty, reflects how patients and family members 
expressed their feelings of uncertainty and nervousness before and during the cognitive 
assessment, and these feelings even persisted for some people after the diagnostic 
disclosure. The responses of patients showed that the theme of uncertainty was present 
throughout the whole diagnostic trajectory (as illustrated by the long bar labeled 
‘uncertainty’ in figure 1). For instance, they questioned how reliable the diagnosis was 
based on the tools used or what the cognitive tests were measuring and whether they 
performed well. These findings support and build on a small body of studies focusing 
on the experience with an NPA and diagnostic disclosure in MC patients.8,15,16 To our 
knowledge, no other studies have investigated the experience of both NPA and medical 
diagnostic disclosure in an MC population. It is important to gain more insight into these 
experiences, as a recent study found that family members who were unsatisfied with 
MC services reported more caregiver burden after two years.12 These findings contrast 
with the results of two previous studies that investigated the experience of NPAs in 
patients without dementia, who were referred to a neuropsychologist in a hospital, 
rehabilitation center, or academic neuropsychology service. More positive experiences 
were found in these studies, and they also found that perceptions could be moderated 
by different factors, such as expectations regarding the assessment, perceived 
relevance, and provision of feedback.13,14 While this may appear to be in contrast to the 
previously described studies on the MC population specifically, this difference may 
be explained by the characteristics of patients visiting an MC, such as reporting more 
cognitive complaints, experiencing lower quality of life, having more worries due to a 
positive family history of dementia, and more deterioration in daily life.29 The current 
study further extends evidence of the NPA experience to a clinical population actively 
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seeking help for their cognitive complaints.
 Regarding the second theme, early diagnostic paradox, our findings on the 
experience of patients and their family members showed that both negative (e.g., 
feelings of distress due to awareness of their cognitive complaints while undergoing 
an NPA) and positive experiences (e.g., less uncertainty due to the outcome of 
the NPA) were present during the visit at the MC (illustrated in figure 1). Reducing 
uncertainty could facilitate the start of the acceptance process in cases of cognitive 
impairment. This is in line with a recent study that showed that an early diagnosis with 
high quality diagnostic disclosure was associated with better adjustment and less 
negative emotional impact both in the short and the long term.30 In our study, patients 
without a cognitive impairment were relieved when they learned that the NPA was 
going well. They were even further relieved after obtaining the confirmation that they 
did not have a cognitive impairment or dementia during the diagnostic disclosure. 
Receiving a dementia diagnosis was often experienced as a confirmation and was also 
accompanied by relief, which was previously described by other authors.31 A study 
showed that the diagnostic disclosure was a crucial moment, after which patients and 
their family members had to start making important decisions regarding the future.32

 A too early diagnosis of MCI and dementia has been criticized when no disease 
modifying therapies are available.33,34 Receiving an MCI diagnosis might even be 
related to more uncertainty compared to a dementia diagnosis. Patients with MCI have 
been shown to have an increased risk of conversion to dementia, while some remain 
cognitively stable.35 Many patients with MCI are unsure about their future and may live 
with the fear of eventually developing dementia. De Vugt and Verhey 36 described the 
impact of an early dementia diagnosis and found that it offered family members the 
opportunity to adapt to their role as caregivers. The authors emphasized that, especially 
in this early phase, the level of stress and burden are still low and therefore create a 
window of opportunity to empower caregivers. Effective psychosocial interventions 
have been developed that help caregivers improve adaptation to changes that are 
characterized by the progressive nature of dementia, improve caregiver well-being, 
maintain psychological health, and delay institutionalization.37,38 A systematic review 
examining positive aspects of caregiving in dementia demonstrated that one of the 
key factors for a positive experience was acceptance of the situation and its ongoing 
consequences.39 A qualitative study also showed that acknowledgement (e.g., 
acceptance of the disease and symptoms and strategies to cope with the symptoms) 
and resistance (e.g., denial and normalization) are simultaneously present in caregivers 
of patients with early stage AD dementia.40 With respect to the early diagnostic paradox 
identified in this study, it is therefore important to stress that a low level of uncertainty 
facilitates the acceptance process, which in turn enables caregivers to be more 
compassionate and empathetic and to approach the situation with a more positive 
attitude.39

 The final theme, knowledge utilization, sheds light on the fact that the reported 
information recall following the medical diagnostic disclosure was generally low. 
Patients and family members experienced differences in who remembered what, and 
many details were reported to be forgotten. This is in line with previous findings 
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describing that up to 40 to 80% of medical information provided by professionals was 
forgotten immediately22 and may especially be the case with people visiting a memory 
clinic. Low information recall and difficulties with understanding the diagnosis might 
lead to less adequate coping.41 As illustrated in figure 1, low knowledge utilization 
would lead to more uncertainty. This information recall problem might be related to 
health literacy, which refers to the understanding that is needed to make well-informed 
decisions.42 Previous authors have suggested that providing more detailed and clear 
information might be helpful, or else providing written information to improve the recall 
of information.8,11,13 Visual aids have also been shown to improve professional-patient 
discussions, information recall, and health literacy.22,42

 In Dutch MCs, it is often the medical specialist who discloses the diagnosis, 
also explaining and discussing the conducted assessments (e.g., MRI, blood tests, and 
NPA). Previous research showed that providing the patient and family with extensive 
feedback on the neuropsychological findings was not a universal service in Dutch MCs. 
1  However, providing patients with feedback on their cognitive performance was shown 
to lead to improved quality of life and social adjustment.43 Other studies have also shown 
that patients evaluated the feedback they received from the neuropsychologist as 
useful.13,14,44 Offering a follow-up consultation made it possible for the patient and their 
family member to evaluate whether the information is understood, to answer remaining 
questions, and to further explore the need for help. In our findings, we observed 
that participants who received a separate consultation with the neuropsychologist 
appreciated this consultation, while the participants who did not receive them reported 
experiencing a need for this consultation. Therefore, the authors see it as an example 
of good practice. In the Dutch healthcare system, it is mandatory to be referred by a 
doctor for it to be covered by the insurance companies. The proportion of patients who 
remained in care of Dutch MCs varied between 10% and 100%.1 However, most clinics 
do not offer a second consultation shortly after the diagnostic disclosure, which might 
be related to financial barriers or procedures within the clinics themselves. In addition, 
Dutch MCs focus on the diagnostic assessment, and for additional treatment, the patient 
is often referred back to the general practitioner or to other organizations (e.g., mental 
health institutions or local care organizations).1 In the case of a dementia diagnosis, an 
appointed case manager might be helpful. This is in line with findings from a European 
study focusing on the evaluation of access to timely formal dementia care.45 
  One of the strengths of this study was the inclusion of patients of three different 
MCs in the Netherlands, in different regions and with different procedures. By doing 
this, we used the maximum variation strategy and gained more insight into different 
experiences in patients visiting MCs that showed service variability. Another strength 
was the qualitative method of focus groups that allowed for open discussions and 
offered the opportunity to gain in-depth insight into a range of perspectives.26,46 The 
moderators of the focus groups were experienced psychologists with years of clinical 
experience who made sure that all participants were given the opportunity to express 
their opinion. Within-method triangulation of the data (e.g., combining observations, 
field notes and written transcripts) enriched the analyzed data. Inclusion of both patients 
and their family members provided information on the experience of both and 
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the dynamics of the couples. Purposive sampling is often used in qualitative research, 
as it ensures the selection of participants who are knowledgeable about a topic. In 
doing so, a wide range of participants with different diagnoses were included. This 
heterogeneous sample reflects the reality of MCs. 
 Limitations should be also considered when interpreting the findings of the 
current study. First of all, the small sample size makes it difficult to gain insight into 
differences between subgroups (e.g., between men and women, or between patients 
and family members). Future research should preferably use a mixed-methods design to 
gain more insight into these differences. Although we took the variability between MCs 
into account it might be difficult to generalize our findings to the overall MC population 
in the Netherlands. A self-selection bias might also influence the generalizability of the 
results as those willing to participate might be a different group of patients and family 
members than those who refused. However, in our study only one patient refused to 
participate. Furthermore, patients with moderate to severe dementia were not included. 
A severe cognitive impairment might have led to difficulties recalling the experiences 
they had during the NPA and diagnostic disclosure. However, this makes it a challenge 
to generalize the results to every type of cognitive impairment. Including both patients 
and their family members may have affected the responses given during the group 
interview. For instance, a patient or family member might have not felt comfortable 
enough to express everything about their significant other.47 Another limitation related 
to focus group methodology, is the risk of conformity where participants might not feel 
comfortable in sharing their opinion when this differs from the rest of the group or when 
they are afraid to raise their voice.  
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Clinical implications and recommendations
1) Clinicians should be aware of the high level of uncertainty and take steps to 
reduce this by:
• Using clear communication that is adapted to the needs of the patient and 

family member.
• Clearly explaining the procedure of an NPA.
• Paying attention to contextual details (e.g., making sure the wall clock is set to 

the correct time or not having to look for papers during the assessment).
2) Clinicians should be aware of the low information recall after an MC visit. This 
could be improved by:
• Involving a family member during the consultations. 
• Using visual aids.
• Providing written information (that can be taken home). 
3) After patients have received a diagnosis at the MC, the following procedures are 
recommended:
• Provide clear future steps to patients. 
• Offer a second consultation with the patient after receiving the diagnosis.
• Evaluate the needs and wishes of the patient and their family member. 
• Provide patients with a key contact person in case of dementia diagnosis. 
4) A consultation with the neuropsychologist regarding neuropsychological 
feedback focused on cognitive strengths and weaknesses with recommendations 
for daily life is helpful. 

CONCLUSION

This study identified an early diagnostic paradox during the NPA and medical diagnostic 
disclosure at the MC. This paradox consisted of the coexistence of conflicting positive 
and negative emotions: feelings of distress caused by awareness of their cognitive 
complaints during an NPA, versus increased insight in the situation by the outcome of 
the NPA and diagnosis. This was influenced by the amount of uncertainty experienced 
during the entire process. Decreasing these levels of uncertainty facilitated the 
acceptance process associated with the diagnosis, resulting in more positive feelings 
of validation and reassurance. Another important factor that increased uncertainty was 
low information recall and inaccurate communication of information, as this information 
was not always adjusted to the health-literacy level and individual needs of the patient. 
For early dementia diagnostics, it is recommended that clinicians be made aware of the 
necessity of guiding the patient and their caregivers through the acceptance process.
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APPENDIX 1

Semistructured focus group guide

A. General introduction and informed consent  (20 minutes)

B.  Short introduction round     (10 minutes)

C. Core question 1: Experience with the neuropsychological   (15 minutes) 

 assessment  
 
 You can see three pictures on the table. A green, orange and red traffic   
 light. You may choose the picture that best reflects your experience with the  
 neuropsychological assessment. Green means you had a positive experience,  
 orange means both positive and negative experiences, and red means a  
 negative experience. 
 
 1.  Could you explain your choice? 
   1.1  What was nice? What was not? 
   1.1.1 Which test did you like most/least?  
   1.2 What did the family member hear back about it?  
   1.3 What induced distress? 
   1.4 What did you think about the length of the assessment? 
  1.5 What did the neuropsychological assessment give you?

D. Core question 2: Experience with diagnostic disclosure  (15 minutes)

 2. How did you receive the diagnosis at the memory clinic? 
 What was your experience? 
   2.1  What this conversation enough for you? 
   Was there anything that was missing? 
   2.2 What did you remember from this conversation?  
   2.3 Did you think about this conversation at a later moment? 
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ABSTRACT

Background
It is uncertain whether self- and proxy-reported cognitive decline in older adults reflect 
an actual objective cognitive dysfunction in the clinical sense, and if these are predictive 
for developing dementia. The aim of the present study is to investigate the cross-
sectional and longitudinal relation between subjective cognitive decline and objective 
cognitive performance, depressive symptoms, and to determine the predictive value for 
development of dementia.

Methods
We included 405 patients without dementia at first visit from the Maastricht memory clinic 
participating in a longitudinal cohort study. Subjective cognitive decline was measured 
using a self- and proxy-report questionnaire. All patients underwent a standardized 
neuropsychological assessment. Follow-up assessments were performed yearly for 
three consecutive years, and once after five years.   

Results
Subjective cognitive decline was associated with lower cognitive performance and 
more depressive symptoms. When comparing self- (n=342, 84%) and proxy-reported 
decline (n=110, 27%), it was shown that proxy reports were associated with a more 
widespread pattern of lower cognitive performance. In participants without cognitive 
impairment proxy-reported decline was not associated with depressive symptoms. 
In contrast, self-reported decline was associated with a stable course of depressive 
symptoms at follow-up. Proxy-reported cognitive decline (HR=1.76, 95%CI=1.12–2.78), 
and mutual complaints (HR=1.73, CI:1.09–2.76) predicted incident dementia while self-
reported decline did not reach statistical significance (HR=1.26, 95%CI=0.65-2.43). 

Conclusion 
Proxy-reported cognitive decline was consistently associated with lower cognitive 
performance and conversion to dementia over 5 years. Self-reported cognitive 
decline in patients without cognitive impairment might indicate underlying depressive 
symptoms and thus deserve clinical attention, too.
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INTRODUCTION
Subjective cognitive decline is defined as self-perceived worsening of cognition over 
time, which is common in older adults.1 It is often a reason for concern, resulting in visits 
to healthcare facilities, such as memory clinics. There is increasing evidence that the 
experience of cognitive decline is related to a greater risk of conversion to mild cognitive 
impairment (MCI) and Alzheimer’s Disease (AD) dementia.2-4 A meta-analysis shows that 
elderly people experiencing cognitive decline are twice as likely to develop dementia.3 
However, previous studies have generated inconsistent findings with regard to the 
relation with objective cognitive performance and risk of conversion to dementia.2,5,6 

Some studies have shown that subjective cognitive decline reflects worse objective 
cognitive performance both at baseline and over time,7-10 whereas other studies found 
no associations with cognition.11-14 On the other hand, cognitive complaints have also 
been shown to be closely associated with personality traits, depressive symptoms 
and other psychiatric conditions.2,11-14 Differences in study design might explain this 
heterogeneity, as studies that found an association between subjective cognitive 
decline and objective cognitive performance have generally adopted a longitudinal 
and community-based design in a cognitively healthy sample while studies focusing 
on a memory clinic population have not always demonstrated differences in cognitive 
performance.15,16 

 The differential prognostic value of self- as compared with proxy-reported 
cognitive decline is another unresolved issue. Indeed, some studies indicate that proxy-
reported decline has a higher accuracy of indicating subsequent objective cognitive 
performance and predict future cognitive decline in comparison to self-reported 
decline.17,18 Proxy-reported decline has also been shown to differentiate normal aging 
from future conversion to dementia, while self-reported decline did not.19,20  In contrast, 
other studies found weak associations between proxy-reported decline and cognitive 
test performances.14,21 These discrepancies could be explained by methodological 
differences, variability in terminology, and a focus on subjective memory complaints and 
not on other cognitive domains, such as attention. Consequently, the clinical significance 
and prognostic value of self- and proxy-reported cognitive decline remain unclear. 
More insight into subjective cognitive decline might allow for identification of an at-risk 
population for developing AD dementia that is easily implemented in clinical practice. 
It would also facilitate the implementation of early interventions.2 This study will extend 
evidence from predominantly cognitively healthy subjects to a clinical population of 
memory clinic visitors who actively sought help using a large memory clinic cohort and 
a long follow-up period. In addition, we will explicitly focus on contrasting proxy- and 
self-reported cognitive decline, which includes reports of both memory and attention 
complaints and is based on a standardized instrument asking for the decline compared 
to one year prior to the assessment. To our knowledge only a few studies have studied 
this in memory clinic visitors, usually focusing on current subjective complaints. Our 
primary aim is to investigate the cross-sectional and longitudinal associations between 
self- and proxy-reported cognitive decline and objective cognitive performances in non-
demented memory clinic visitors. The secondary aim is to determine association with 
conversion to dementia in patients with and without self- and proxy-reported cognitive 
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decline at baseline. The third aim is to investigate the cross-sectional and longitudinal 
associations between self- and proxy-reported cognitive decline and depressive 
symptoms, and to repeat this analysis separately in patients with and without cognitive 
impairment.  

MATERIALS AND METHODS

Study design and participant selection
Participants were selected from the Bio-Bank Alzheimer Center Limburg (BBACL) study, 
which is an ongoing prospective cohort study of patients referred to the memory clinic 
of the Maastricht University Medical Center in the Netherlands for an evaluation of 
their cognitive complaints. Patients were included if they were 55 years or older, had 
no cognitive impairment (NCI), or mild cognitive impairment (MCI) in the absence of 
dementia. Participants were classified as having MCI when they had an objectified 
impairment on one or more cognitive tests,22 had a Clinical Dementia Rating (CDR) score 
of ≤ 0.5, and no significant interference in daily life. Performance on a cognitive test was 
considered impaired if the score was more than 1.5 Standard Deviation (SD) below the 
age-, sex, and education-adjusted normative mean.23-25 Participants were excluded if 
they had dementia at baseline, and medical disorders, which could result in cognitive 
impairment. This includes Normal Pressure Hydrocephalus, Huntington’s disease, 
recent cerebrovascular disorders (Transient Ischemic Attack [TIA] or /stroke < 2 years 
prior to the assessment or cognitive decline within 3 months after a TIA or stroke), brain 
tumor, epilepsy or encephalitis. Participants were also excluded if they had a history (< 
12 months) of or current treatment for major depressive disorder, bipolar disorder, or 
psychotic disorder (NOS) based on DSM-IV-TR criteria. Cognitive problems as a result of 
excessive use of alcohol (clinician judgement) and the expectation that the participant 
would not reach the first-year follow-up also led to exclusion. For the present study, we 
selected participants who completed the self- and proxy questionnaires on cognitive 
decline. This resulted in a sample size of n = 405 at baseline. Figure 1 shows the flow 
chart of this study. Ethical approval was given by the Medical Ethics Review Committee 
of Maastricht University Medical Center. Participants gave written informed consent.     
 

Baseline assessment
Standard clinical assessment as part of the diagnostic procedure at baseline included 
a detailed medical history of the patient, demographic information, neurological, 
psychiatric and physical examinations. Furthermore, a standardized interview based on 
the Disability Assessment for Dementia Scale26 was conducted with a proxy to evaluate 
significant interference in daily life which was also based on clinical judgement. Also, 
self- and proxy-reported information of cognitive decline, and a neuropsychological 
assessment were part of the baseline assessment. 
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Self- and proxy reported cognitive decline 
Self-reported cognitive decline was measured by the Subjective Cognitive Functioning 
(SCF) questionnaire.27 Participants had to rate their cognitive change in the past year on 
a scale from -3 (very strong decline) to +3 (very strong improvement) in the domains of 
memory and concentration. Two groups were identified: those who reported a cognitive 
decline (in memory or in concentration, or in both) (SCF < 0), and those who reported 
no change or an improvement in these domains (SCF ≥ 0). The Dutch translation of 

the Détérioriation Cognitive Observée (DECO)28 was used to measure proxy-reported 
cognitive decline. It consists of 19 items concerning the degree of change in cognitive 
functioning in the past year on a scale from 2 (no change) to 0 (great decline). It has 
been shown to be highly sensitive for changes in cognitive functioning.28 Furthermore, it 
shows high discriminability, with a sensitivity of 79% and specificity of 90% for detecting 
dementia using a cutoff score of ≤ 24, which is not influenced by level of education.29 
This cutoff was used to identify two groups: those who reported a greater decline in 
cognitive functioning (DECO ≤ 24), and those who did not (DECO > 24). 
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Figure 1. Flowchart of ongoing longitudinal BBACL cohort 
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Neuropsychological assessment
All participants underwent neuropsychological assessment by use of a standardized 
test battery. The following cognitive domains were measured: general cognitive 
functioning (MMSE)30, episodic memory, both for verbal (Dutch version of the verbal 
learning test; VLT)31 and visual information (Visual Association Test; VAT)32, information 
processing speed (Stroop Color-Word Test part I; SCWT-I33, and Trail Making Test part A; 
TMT-A34 or Concept Shifting Task part A; CST-A35), executive functioning (interference 
index of the SCWT,33 concept shifting35), and semantic word fluency (1-minute animal 
naming36). All cognitive performances were translated to z-scores adjusted for age, 
education and, if appropriate, sex.23-25,37 Extreme z-scores were found for SCWT-I (4.7% 
of all scores), SCWT interference (5.3% of all scores), CSTA/TMTA (1.1% of all scores), 
and concept shifting (1.9% of all score). These scores were winsorized at a lower (-5) and 
upper (+5) boundary.  Presence and severity of depressive symptoms were measured 
using the 15-item Geriatric Depression Scale.38

Follow-up assessments 
Follow-up (FU) assessments took place one, two, three, and five years (FU1, FU2, FU3, 
FU5) after baseline. Comparable to baseline, every follow-up assessment included 
a medical history and neuropsychological assessment using parallel versions to 
reduce material-specific test-retest effects. The consultation with a family member, 
based on the DAD, was also taken again to evaluate interference in daily living and 
decline from a previous level of functioning (social or occupational). The DECO, SCF, 
and GDS questionnaires were also included at the follow-up assessments. Dementia 
diagnosis was reviewed at every assessment according to DSM-IV-TR criteria using 
all available information (outcome of the neuropsychological assessment, medical 
history, family history, and evaluation of interference in daily live).39 In the case 
significant interference in daily life was suspected, the medical specialist (psychiatrist) 
from the memory clinic was consulted. After reviewing all data (e.g., earlier brain 
scans, current new information) the medical specialist made the dementia diagnosis.  

Statistical analysis
Statistical analyses were performed using SPSS version 20.0 for Mac OS X. Differences in 
baseline characteristics between the self- and proxy-reported cognitive decline groups 
and dementia converters and non-converters were compared using independent-
sample t-tests (or Mann-Whitney U tests in case of no normal distribution), and  
χ2-tests (categorical variables). To estimate associations between self- or proxy-
reported cognitive decline with objective cognitive performance over time, linear mixed 
models were used with a random intercept and random slope to account for correlated 
repeated measurements within individuals. The unstructured covariance structure type 
was chosen as this gave the best model fit using likelihood ratio testing. The cognitive 
test z-scores were used as dependent variables in the model with a separate model 
for each subtest. The independent terms included the self-reported cognitive decline 
group, time (categorical: baseline, FU1, FU2, FU3, FU5) and group by time interaction. 
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The interaction term was added to investigate future cognitive decline or improvement 
between the groups. The null hypothesis of no difference in course of cognitive 
performance was tested with an F test to examine whether there was a significant group 
effect and group-by-time interaction across all time points. Furthermore, estimated 
means were calculated in this analysis for group by time. All models were adjusted for 
age, sex, education (low, middle, high), and depressive symptoms. The same model 
was run with the proxy-reported group as independent term. Because time was added 
as a categorical variable the differences between the groups could be identified at 
each measurement. To study the association between subjective cognitive decline and 
depressive symptoms the linear mixed model analysis was also run with the GDS-15 
score as dependent term and the same independent terms as described above. This 
model was adjusted for age, sex, and education. Cox regression analyses adjusted for 
age, sex, education, and depressive symptoms were performed to evaluate if proxy- and 
self-reported cognitive decline were associated with conversion to dementia. Cause-
specific hazard ratios were calculated with competing risk of death (n = 35, 9.6%). 
The outcome was dementia converters versus non-converters. The survival time was 
time to diagnosis of dementia (converters) or last available follow-up diagnosis (non-
converters). The alpha-level was set at .05 in two-sided tests throughout.

RESULTS

Baseline characteristics
At baseline, 84.4% of the patients were identified as having self-reported cognitive 
decline (SCF < 0) and 27.2% as having proxy-reported cognitive decline (DECO ≤ 
24). The combination of both self- and proxy reported cognitive decline was present 
in 23.5% of the patients, while in 11.5% no subjective cognitive decline was reported 
by either the patient or family member. The baseline demographic characteristics are 
shown in Table 1. Most proxies were partners (71.4%). Other proxies included children 
(20%), acquaintances (3%), siblings (2.2%), other family members (2.2%), and ex-partners 
(1.2%). Overall, most proxies had daily (75.6%) or at least once a week (21.4%) contact 
with the patient. Patients with self- or proxy-reported cognitive decline showed no 
significant differences with respect to demographic features (Table 1). The prevalence 

of MCI was comparable between participants with and without self- (χ2 (1) = 0.64, p = 

.425) or proxy-reported (χ2 (1) = 1.63, p = .202) cognitive decline. In addition, patients 
with self- or proxy-reported cognitive decline had significantly higher mean scores of 

depressive symptoms than those without (self-report: U = 7853, p = .002, proxy-report: 

U = 11691, p < .001).
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Table 1. Comparison of demographic characteristics in patients with and without self- 
or proxy-reported cognitive decline (n= 405)

Self-reported  
cognitive decline 

Proxy-reported  
cognitive decline

Present Absent Present Absent

n (%) 
Age, years 

342 (84.4) 
70.0 ± 8.3

63 (15.6) 
70.1 ± 8.9

110 (27.2) 
71.1 ± 9.0

295 (72.8) 
69.6 ± 8.2

Sex, n female (%) 128 (37.4) 29 (46.0) 42 (38.2) 115 (39.0)

Education n (%)

   Low 128 (37.4) 30 (47.7) 47 (42.7) 111 (37.6)

   Middle 128 (37.4) 21 (33.3) 37 (33.6) 112 (38.0)

   High 86 (25.2) 12 (19.0) 26 (23.7) 72 (24.4)

Diagnosis n (%)

   NCI 139 (40.6) 29 (46.0) 40 (36.4) 128 (43.4)

   MCI 203 (59.4) 34 (54.0) 70 (63.6) 167 (56.6)

GDS-15 score 3.6 ± 3.0a 2.6 ± 2.8 4.6 ± 3.6b 3.1 ± 2.6

MMSE score 27.6 ± 2.4 27.2± 2.5 26.7 ± 2.6a 27.8 ± 2.2

Notes. Demographics are represented in mean ± SD unless stated otherwise. Education was stratified 

following the Dutch education system in low (primary), average (lower secondary or vocational), and high 

(higher secondary education, higher vocational, university) education. Groups were compared using 

Student’s t-tests, Mann-Whitney U-tests and Pearson’s chi-squared tests where appropriate. a p = <.05. b p 

= <.001. Abbreviations. NCI = No Cognitive Impairment, MCI = Mild Cognitive Impairment, GDS = Geriatric 

Depression Scale; MMSE = Mini Mental Status Examination
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Association between self- and proxy-reported cognitive decline and cognitive 

performance.
The differences in course of cognitive performance for patients with and without 
self- or proxy-reported cognitive decline are shown in Table 2 and Figure 2. In these 
analyses, we did not differentiate between patients with and without cognitive 
impairment. At baseline, linear mixed models, corrected for age, sex, education, 
and depressive symptoms, showed no significant differences regarding cognitive 
performance between patients with and without self-reported decline. In addition, 
no significant overall interaction effect was found with time. However, averaged over 
all time points together, patients with self-reported cognitive decline at baseline had 

a lower performance on the VLT immediate recall (F (1, 475) = 11.68, p = .001), VLT 

delayed recall (F (1, 463) = 15.50, p < .001), semantic fluency (F (1, 473) = 7.59, p = 

.006) and SCWT-I (F (1, 456) = 10.10, p = .002) (Figure 2 and Table 2) in comparison to 
patients who did not report a subjective cognitive decline.
 Patients with proxy-reported cognitive decline had a lower performance on the 
CSTA/TMTA and SCWT-I at baseline compared to those without (table 2). However, no 
differences were found on the other cognitive tests. Averaged over all time points, while 
accounting for correlated measures within individuals, patients with proxy-reported 
cognitive decline had a lower performance on the VLT delayed recall (F (1, 448) = 4.63, 

p = .032), VAT (F (1, 435) = 23.75, p <.001), semantic fluency (F (1, 464) = 11.14, p = 

.001), CSTA/TMTA (F (1, 460) = 12.72, p = <001), concept shifting (F (1, 376) = 5.53, p = 

.019), SCWT-1 (F (1, 463) = 25.62, p < .001), and SCWT-interference (F (1, 420) = 11.13, 

p = .001), and higher scores on GDS-15 (F (1, 478) = 9.60, p = .002). Also, a significant 
overall interaction with time shows that the cognitive performance of patients with 
proxy-reported cognitive decline significantly decreased over time on the VAT (F (4, 

389) = 3.75, p = .005), CSTA/TMTA (F (4, 411) = 4.18, p = .003), SCWT-I (F (4, 406) = 

5.42, p < .001), and SCWT interference (F (4, 357) = 5.37, p < .001). No significant overall 
interaction was found on the other cognitive tests.
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Figure 2. Course of cognitive performances by subjective cognitive decline groups. Notes. DECO ≤ 24: 

proxy-reported cognitive decline, DECO > 24: no proxy-reported cognitive decline, SCF < 0: self-reported 

cognitive decline, SCF ≥ 0: no self-reported cognitive decline. A: Course of VLT IR scores. B: Course of VLT 

DR. C: Course of VAT scores. D: Course of fluency scores. E: Course of CSTA/TMTA scores. F: Course of 

concept shifting scores. G: Course of SCWT-I scores. H: Course of SCWT interference scores. The groups 

were compared using random-effects analysis with random intercept, random slope and unstructured 

covariance structure, adjusted for age, gender, education, and depressive symptoms. Predicted mean scores 

are estimated marginal means of subjective cognitive decline group by time. Higher mean scores represent 

a better cognitive performance (z-score). Abbreviations. SCF = Subjective Cognitive Functioning, DECO = 

Détérioration Cognitive Observée, VLT = 15-Word Learning Test, DR = Delayed Recall, IR = Immediate Recall, 

VAT = Visual Association Test, CST = Concept Shifting Test, TMT = Trail Making Test. SCWT = Stroop Color 

and Word Test.
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Table 2. Differences in cognitive performances between participants with or without self- or proxy-reported cognitive decline per follow-up

Parameter Baseline FU1 FU2 FU3 FU5 Group by timec

β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI F p

Self-reported decline 

   VLT IR

   VLT DR

   VAT

   Semantic fluency

   CST-A / TMT-A

   Concept shifting

   SCWT – I

   SCWT interference

Proxy-reported decline 

   VLT IR

   VLT DR

   VAT

   Semantic fluency

   CST-A / TMT-A

   Concept shifting

   SCWT – I

   SCWT interference

   

-0.17

-0.09

0.15

-0.10

-0.02

-0.15

-0.21

-0.25

-0.02

-0.01

-0.17

0.09

-0.30a

-0.07

-0.48a

0.38

-0.47, 0.12

-0.36, 0.19

-0.26, 0.56

-0.30, 0.11

-0.35, 0.31

-.61, 0.32

-0.70, 0.29

-0.88, 0.37

-0.27, 0.22

-0.25, 0.22

-0.52, 0.18

-0.26, 0.08

-0.57. -0.03

-0.44, 0.30

-0.89, -0.07

-0.12, 0.88

-0.13

-0.32b

-0.21

-0.12

0.05

-0.28

-0.37

-0.24

-0.10

-0.23

-0.60b

-0.05

0.01

-0.12

-0.37

-0.25

-0.36, 0.10

-0.56, -0.08

-0.57, 0.15

-0.30, 0.06

-0.24, 0.34

-0.59, 0.04

-0.73, 0.01

-0.76, 0.27

-0.40, 0.21

-0.55, 0.08

-1.05, -0.15

-0.28, 0.18

-0.36, 0.37

-0.53, 0.29

-0.84, 0.10

-0.91, 0.42

-0.39b

-0.45b

-0.25

-0.24a

-0.00

0.06

-0.16

0.10

-0.17

-0.23

-0.93b

-0.27

-0.16

-0.48

-0.26

0.36

-0.64, -0.13

-0.73, -0.18

-0.71, 0.20

-0.43, -0.04

-0.33, 0.32

-0.27, 0.40

-0.57, 0.25

-0.44, 0.63

-0.54, 0.21

-0.62, 0.17

-1.57, -0.29

-0.57, 0.03

-0.62, 0.29

-0.98, 0.03

-0.83, 0.31

-0.41, 1.13

-0.54a

-0.32

-0.23

-0.09

-0.43

-0.55

-0.33

-0.26

-0.01

-0.40

-2.39b

-0.60b

-0.61

-0.63

-1.13b

-1.70b

-1.03, -0.05

-0.84, 0.21

-1.30, 0.83

-0.46, 0.29

-1.04, 0.17

-1.20, 0.09

-1.10, 0.44

-1.26, 0.74

-0.57, 0.56

-1.00, 0.20

-3.62, -1.15

-1.04, -0.15

-1.28, 0.05

-1.38, 0.11

-1.98, -0.29

-2.77, -0.63

-0.25

-0.60b

-0.29

-0.36a

-0.49

0.21

-0.56

0.25

-0.47

-0.35

-0.57

-0.38

-1.46b

-0.53

-2.30b

-1.58b

-0.66, 0.17

-1.05, -1.6

-0.95, 0.38

-0.68, -0.05

-1.01, 0.04

-0.31, 0.74

-1.23, 0.10

-0.59, 1.08

-1.00, 0.07

-0.92, 0.22

-1.44, 0.30

-0.79, 0.03

-2.12, -0.81

-1.26, 0.20

-3.11, -1.49

-2.66, -0.50

0.99

1.33

0.64

0.73

1.22

1.52

0.37

0.49

0.64

0.75

3.75

1.87

4.18

1.05

5.42

5.37

.411

.259

.636

.572

.302

.195

.832

.743

.

.635

.557

.005b

.115

.003b

.383

<.001b

<.001b

Notes. Groups were compared using linear mixed models. Model: cognitive z score (dependent), time, group, group by time, sex, age, education, and depressive 

symptoms. Groups were compared using linear mixed models and differences are represented in β. Abbreviations. FU = Follow Up, CI = confidence interval, VLT = 

verbal learning test, IR = Immediate Recall, DR = Delayed Recall, VAT = Visual Association Test, CST = Concept Shifting Test, TMT = Trail Making Test. SCWT = Stroop 

Color and Word Test. a p < .05. b p < .01. c Overall interaction between group and time
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Self- and proxy-reported cognitive decline and conversion to dementia
As shown in table 3, 23.3% of the participants at baseline converted to dementia within 

five years. Converters had a higher age (U = 8110, p <.001), had more often MCI (χ2 (1) 

= 44.7, p < .001) and proxy-reported decline (χ2 (1) = 6.28, p = .012) than nonconverters. 

Converters were also characterized by lower GDS-15 (U = 10680, p = .001) and MMSE 

scores (U = 8928, p <.001). Cox regression, adjusted for age, sex, education, and 
depressive symptoms, were conducted separately for self- and proxy-reported cognitive 
decline at baseline to investigate the association with conversion to dementia. Table 4 
shows that patients with proxy-reported cognitive decline and mutual self- and proxy-
reported cognitive decline at baseline were significantly associated with developing 
dementia compared to patients who did not report proxy-reported cognitive decline or 
mutual complaints. Patients with self-reported decline also were related with developing 
dementia compared to patients without self-reported decline, however statistical 
significance could not be reached. If neither the patient nor a family member reported 
cognitive decline, patients developed dementia less often, but statistical significance 
could not be reached (table 4). 
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Table 3. Summary characteristics of patients with and without conversion to dementia. 

Converters
(n = 94)

Nonconverters
(n = 311)

p-value

Age, years 75.1 ± 6.8 68.5 ± 8.3 <.001

Sex, n female (%) 44 (46.8) 113 (36.3) .068

Education n (%) .171

   Low 31 (33.0) 127 (40.8)

   Middle 37 (39.3) 112 (36.0)

   High 26 (27.7) 72 (23.2)

Diagnosis n (%) .001

   NCI 11 (11.7) 157 (50.5)

   MCI 83 (88.3) 154 (49.5)

Subjective cognitive decline n (%) .012

   Self-reported 
   Proxy-reported

83 (88.3)
35 (37.2)

259 (83.3)
75 (24.1)

GDS-15 score 2.5 ± 2.1 3.8 ± 3.1 .001

MMSE score 26.2 ± 2.8 27.9 ± 2.1 <.001

Notes. Demographics are represented in mean ± SD unless stated otherwise. Education was 

stratified following the Dutch education system: low(primary), average (lower secondary or 

vocational), and high (higher secondary education, higher vocational, university) education. 

Groups were compared using Student’s t-tests, Mann-Whitney U-tests and Pearson’s chi-squared 

tests where appropriate. NCI: No Cognitive Impairment, MCI: Mild Cognitive Impairment, GDS: 

Geriatric Depression Scale; MMSE: Mini Mental Status Examination.
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Table 4. Cox regression models for time to dementia diagnosis.  

No of cases Hazard ratio 
(95% CI)

p-value

Self-reported cognitive decline

  versus no self-reported decline

83/342 (24%)

11/63 (18%)

1.26 (0.65 to 2.43) .489

Proxy-reported cognitive decline

  versus no proxy-reported decline

35/110 (32%)

59/295 (20%)

1.76 (1.12 to 2.78) .015a

No self or proxy reported cognitive decline

   versus self- or proxy-reported decline

8/48 (17%)

86/357 (24%)

0.68 (0.32 to 1.43) .307

Both self and proxy reported cognitive decline

   versus no self and proxy reported decline

32/95 (34%)

62/310 (20%)

1.73 (1.09 to 2.76 .021a

Notes. Each row represents a separate cox regression analysis adjusted for sex, age, education, and 

depressive symptoms.  Number of cases indicates how many participants of the group were diagnosed with 

dementia. CI: confidence interval.a p < .05

Association between self- and proxy reported cognitive decline and depressive 

symptoms
Taking together the group as a whole (NCI and MCI) linear mixed models, corrected for 
age, sex, and education showed that participants with self- reported cognitive decline 
had more depressive symptoms averaged over all time points together (F (1, 462) = 
31.50, p <.001) and level of symptoms were significantly higher at FU1, FU2, and FU5 
(table 5). Participants with proxy-reported cognitive decline also had reported more 

depressive symptoms averaged across all time points (F (1, 478) = 9.60, p = .002) and 
these were significantly higher at baseline and follow-up one (table 5) compared to no 
proxy-reported decline. No interaction with time was found for both self- and proxy-
reported cognitive decline.     
 Table 5 and figure 3 show the results of the separate linear mixed model analyses 
in patients with NCI or MCI. In NCI patients, self-reported decline was significantly 
associated with more depressive symptoms at each follow-up, but not at baseline.  
A significant overall interaction with time showed that the depressive symptoms in 
participants who experienced self-reported cognitive decline remained stable over 
time, while the depressive symptoms decreased over time in the group without self-
reported decline. In contrast, no significant differences at each measurement or overall 
interaction with time were found for the proxy-reported decline group as compared 
to no proxy-reported decline. In MCI patients, self-reported decline was associated 
with more depressive symptoms at baseline, FU1 and FU5. Proxy-reported decline 
was associated with more depressive symptoms at baseline and FU1. No significant 
interaction with time was found for either self- or proxy reported cognitive decline. 
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Table 5. Differences between participants with and without self or proxy-reported decline in depressive symptoms per follow-up 
moment.

Notes. Groups were compared using linear mixed models. Model: depressive symptoms (dependent), time, group, group by time, sex, age, and education. Groups 

were compared using linear mixed models and differences are represented in β. Abbreviations. FU = Follow Up, CI = confidence interval, GDS: Geriatric Depression 

Scale.
a p < .05. b p < .01. 
c Overall interaction between group and time

Parameter Baseline FU1 FU2 FU3 FU5 Group by timec

β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI F p

Both NCI and MCI

Self-reported decline 

   GDS-15

Proxy-reported decline 

   GDS-15

0.55

0.90b

-0.12, 1.22

0.34, 1.46

1.30b

1.06b

0.75, 1.85

0.34, 1.78

1.00b

0.68

0.38, 1.63

-0.24, 1.60

1.08

0.37

-0.12, 2.28

-1.02, 1.76

1.78b

1.01

0.77, 2.80

-0.32, 2.35

1.27

0.27

.282

.895

NCI patients only

Self-reported decline 

   GDS-15

Proxy-reported decline 

   GDS-15

-0.47

0.80

-1.43, 0.49

-0.05, 1.66

1.41b

0.30

0.59, 2.23

-1.12, 1.72

1.52b

0.86

0.63, 2.41

-0.62, 2.34

1.85a

0.41

0.09, 3.62

-1.88, 2.69

2.20b

1.85

0.75, 3.65

-0.60, 4.31

3.45

0.38

.009b

.822

MCI patients only

Self-reported decline 

   GDS-15

Proxy-reported decline 

   GDS-15

1.50b

0.99b

0.58, 2.41

0.34, 1.46

1.14b

1.23b

0.39, 1.90

0.38, 2.08

0.64

0.49

-0.23, 1.50

-0.69, 1.67

0.58

0.38

-1.04, 2.20

-1.40, 2.16

1.46b

0.66

0.07, 2.85

-0.98, 2.30

0.71

0.39

.587

.815
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Figure 3. Course of depressive symptoms by subjective cognitive decline groups.  

Notes. DECO ≤ 24: proxy-reported cognitive decline, DECO > 24: no proxy-reported cognitive decline, SCF 

< 0: self-reported cognitive decline, SCF ≥ 0: no self-reported cognitive decline. A: Course of depressive 

symptoms in patients with NCI. B: Course of depressive symptoms in patients with MCI.  These figures are 

based on random-effects analyses adjusted for age, gender, and education. The predicted mean scores 

are estimated marginal means of time by group. Higher mean scores represent a higher level of depressive 

symptoms. Abbreviations. SCF: Subjective Cognitive Functioning, DECO: Détérioration Cognitive Observée, 

GDS: Geriatric Depression Scale.

DISCUSSION

This study aimed to gain further insight into the association between self- and proxy-
reported cognitive decline and objective cognitive performance, depressive symptoms, 
and dementia conversion in memory clinic visitors. At baseline, self-reported cognitive 
decline was not associated with lower cognitive performance, while proxy-reported 
decline was associated with a lower performance on two subtests. However, averaged 
over the course of five years, both self- and proxy-reported decline were associated 
with generalized lower objective cognitive performance. Proxy-reported decline also 
related to a significant decline over time on cognitive tests and to developing dementia, 
while self-reported decline did not reach statistical significance. Participants more 
often developed dementia when self-reported decline was confirmed by a proxy. 
Furthermore, both self- and proxy reported decline were associated with higher rates 
of depressive symptoms. In patients without cognitive impairment self-reported decline 
was significantly associated with more depressive symptoms while proxy-reported 
decline was not. 
  Our findings are in line with previous studies that found an association with 
subjectively perceived cognitive decline and objective cognitive performance, but 
contrasts with other studies.8-11,17 An explanation for these conflicting findings could be 
the differences in methodology, such as use of different populations, questionnaires 
and conceptual discrepancies.2,40 We found that proxy reported decline was more 
often associated with a lower performance on cognitive tests, cognitive decline, and 
conversion to dementia than self-reported decline. This is consistent with earlier studies 
that showed that proxy-reported cognitive decline is a better predictor of cognitive 
performance and development of dementia than self-reported decline in patients with 
no cognitive impairment and mild AD dementia.19,21 Only a handful 
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studies, however, have contrasted self- and informant reported cognitive decline in a 
memory clinic population. Studies conducted in a memory clinic population reported 
that experiencing more mutual complaints were associated with a worse cognitive 
trajectory, while other cross-sectional studies demonstrated that self- or proxy-reported 
decline did not result in any cognitive differences.16,41,42 This study extends evidence 
to a clinical population from a memory clinic ranging from no cognitive disorders to 
MCI with a longer follow-up period. The lack of association between cognition and 
self- and proxy-reported decline at baseline might be explained by the difference 
between subjective and objective measurements. The questionnaires (SCF and DECO) 
require a subjective judgment of cognitive complaints in the past year, while cognitive 
performance is an objective measure at a single time point in which the premorbid level 
cannot be taken into account. The cross-sectional objective measurements might not 
be sensitive enough to determine subtle intra-individual changes as reflected in the 
subjective report of the complaints, as proposed by a recent review.2 Although proxy-
reported cognitive decline was related to almost all cognitive test performances, it 
was shown that self-reported decline was related to a lower performance on selective 
cognitive tests only. Patients with self-reported cognitive decline performed worse on 
tasks concerning episodic memory and verbal fluency. These cognitive domains have 
been extensively described in the literature as one of the first characteristics of cognitive 
decline in prodromal AD.43,44 Decreased episodic memory scores could be a first sign 
of underlying AD pathology, such as medial temporal lobe damage or elevated beta-
amyloid burden, which in turn is also associated with self-reported decline.45 These 
findings contrast with recent studies in memory clinic visitors in which self-reported 
decline was not associated with cognitive differences.15,42 This could, however, be 
explained by smaller sample sizes, the use of a non-standardized way to measure self-
reported cognitive decline or cross-sectional analyses. Recently, more evidence has 
become available showing that the combination of self-reported cognitive decline with 
AD positive biomarkers improves the ability of predicting objective cognitive decline 
and dementia.15,46     
 In both proxy- and self-reported cognitive decline an association with 
depressive symptoms was found. The finding that participants without cognitive 
impairment reported more depressive symptoms remained significant for the self-
reported cognitive decline group, while this was not found for proxy-reported decline. 
Depressive symptoms have been considered one of the most influential factors 
associated with subjective cognitive decline in the absence of cognitive impairment.11,47 
The question remains what underlies the co-existence of subjective complaints and 
depressive symptoms. On one hand, the “cognitive model of depression” emphasizes 
that depressed patients often view themselves, others, and their future in a negatively 
distorted way.48 This negative cognitive bias has been thought to mediate the impaired 
ability to accurately self-assess cognitive functioning.49 A recent study shows an 
underestimation of cognitive functioning in depressed patients and an overestimation 
in healthy participants.50 On the other hand, previous studies have found that depressive 
symptoms and major depression are related to lower hippocampal volumes and 
increased vascular brain lesions, which could cause cognitive impairment.51,52 
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The DSM-IV criteria of a Major Depressive Disorder also include having difficulties 
concentrating and an impaired ability to make decisions.53 Conversely, it is also debated 
that depressive symptoms could be the result of realizing cognitive decline.54 It is highly 
likely that these theories play a role in the association between subjective cognitive 
decline and depressive symptoms. Another explanation of the association between 
self-reported decline and depressive symptoms could be the high prevalence of 
depressive symptoms among patients referred to a memory clinic.55 Since the memory 
clinic in this study is embedded within the psychiatric department, the prevalence could 
be even higher. Therefore, depressive symptoms might indicate underlying depressive 
symptomatology in memory clinic visitors which asks for a multidisciplinary approach 
in the evaluation of cognitive complaints. 
  Our study shows that proxy-reported cognitive decline is predictive for 
cognitive decline and developing dementia, while statistical significance was not 
reached for self-reported cognitive decline. This is in line with previous studies 
suggesting that informant report may enable identification of very early decline and 
that only a small proportion of participants with self-reported decline in a memory clinic 
develop dementia.2,15 In turn, other findings pointing towards a higher risk of conversion 
to MCI or dementia for memory clinic patients with self-reported decline.3,56 However, 
our findings should be carefully interpreted because participants with self-reported 
cognitive decline seems to be a heterogeneous group and therefore less sensitive and 
discriminative for decline in cognitive performance. The high prevalence might have 
led to lack of contrast when comparing those with and without subjective cognitive 
decline to the cognitive outcomes. For the dementia outcome, large standard errors 
and wide 95% confidence intervals indeed suggest large variability, which might have 
led to a relatively high and non-significant p-value despite an HR around 1.5 (and similar 
to the one found for proxy-reported decline). Obviously, subjective cognitive decline 
denotes a still very heterogeneous group of patients that was of limited predictive value. 
In contrast, proxy-reported decline seems to have a higher sensitivity for cognitive 
outcome and for conversion to dementia. This could be explained by less influence of 
reporting bias.57 Proxy-reports have also been described as a more objective measure 
because they can give insight into more implicit processes which are often not noticed 
by the patient due to subtle changes.58 When both self- and proxy-reported cognitive 
decline was present, this identified a group that more often converted to dementia than 
those with proxy-reported decline alone. This is in line with diagnostic criteria, which 
often includes cognitive complaints corroborated by family members.22 In addition, 
mutual proxy- and self-reported cognitive decline have been shown to be associated 
with AD neuropathology.41 These findings underline the importance of taken informant-
based information into account in diagnostics at memory clinic settings. 
 For the current study both strengths and limitations have to be kept in mind 
when interpreting the findings. The strengths of this study are the large sample size 
and the long follow-up period of up to five years. In addition, not many studies have 
focused on subjective cognitive decline in memory clinic visitors with and without 
cognitive impairment. In addition, a broad range of inclusion criteria were chosen to 
maximize generalizability in a clinical population. However, some limitations should be 
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mentioned.  Self-reported cognitive decline was measured using a new questionnaire 
that needs further psychometric evaluation. This questionnaire consists of two 
questions in which patients could indicate the range of the experienced change 
(from strong decline to strong improvement) on both memory and attention. This 
is likely to have a better validity and reliability than the use of one single question in 
which the patients only answers with yes or no, which has been used in several other 
studies.59 Other studies have used more extensive questionnaires, such as the CFQ, 
but this does not include the opportunity to report improvements and focuses only on 
memory complaints. Nonetheless, standardization of measurements for self-reported 
cognitive decline is important, which is also highlighted in the recently proposed 
framework for subjective cognitive decline.2,40  In addition, we should consider that 
only 67 participants could be included in the five year follow-up measurement, which 
is partly due to the ongoing nature of this cohort study. For example, 159 participants 
(39.6%) were included in the study after 2013 and therefore did not reach their fifth-
year assessment yet. In addition, the number of participants at the three-year follow-up 
was relatively small due to the study design, which did not include a regular three-
year follow-up assessment initially. This resulted in less data for cognitive tests and 
therefore could have led to less robust findings (e.g. VAT follow-up 3, figure 2). The 
drop-outs may have resulted in non-differential attrition bias. When comparing groups 
at baseline, the drop-outs were frailer, that is, older and performing worse on most 
cognitive tests, leaving a less impaired sample in the analyses. This might have led to 
an underestimation of group differences due to the attrition of patients with cognitive 
impairment. However, the maximum likelihood estimation in the repeated-measures 
design takes this into account and is relatively robust against missing data points 
when covariates related to missing data are included.60 It is also important to note that 
this study has been conducted in memory clinic visitors, and its outcome can therefore 
not be generalized to the general population. 

CONCLUSION

In summary, the present study shows that both self- and proxy- reported cognitive 
decline was related to lower cognitive performance and more depressive symptoms. 
Proxy-reported decline indicated future cognitive decline and conversion to dementia. 
When subjective cognitive decline is confirmed by both the patient and informant it 
showed the strongest relation with subsequent dementia onset. The current findings 
may be useful for earlier identification of patients at-risk for dementia. This could 
lead to a larger time frame to implement interventions, guidance, and an increased 
understanding of the disease process. It has been shown that early interventions 
can be beneficial for caregivers in the pre-dementia phase when levels of stress and 
burden are still relatively low.61-63 Our findings suggest that when a patient is referred 
to a memory clinic, the role of both depressive symptomatology and proxy-reported 
cognitive decline is very important to take into account.
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ABSTRACT

Feedback of neuropsychological test results to patients and family members can 
encompass several aspects, such as 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 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 
usually given in person and has been related to a positive effect on patient outcomes 
(e.g. increased 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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CHAPTER 6

INTRODUCTION

An important role of healthcare providers is to deliver feedback 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.1 Explaining these assessment results to patients and family members 
is referred to as neuropsychological feedback. The ethical standard of the American 
Psychological Association states that a psychologist must make a reasonable attempt 
to explain the results of their assessment.2 The goal of neuropsychological feedback 
is to help patients and family members understand NPA results and their implications 
for daily life functioning.3 Neuropsychological feedback has also been recommended 
in clinical guidelines.4,5 Furthermore, neuropsychological feedback might provide 
patients insight into more effective ways of responding and dealing with their cognitive 
complaints.3 An explanation for their cognitive complaints can lead to feelings of relief, 
reduced distress, and reduced caregiver burden.6,7 Furthermore, neuropsychological 
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.6,8 Neuropsychological feedback is 
not only often given to the patient but also to family members or to the school or work 
environment and can lead to improved communication within these systems.3,6 To our 
knowledge, research evaluating the benefits of neuropsychological feedback and how 
to communicate feedback is limited. It is important to gain more insight into what is 
known about neuropsychological feedback to improve quality of care. This scoping 
review aims to provide an overview (e.g., study types, methods used, results, quality 
of papers) about communicating neuropsychological feedback to patients and family 
members. Furthermore, another aim is to offer recommendations for clinical practice.  
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METHODS

Design 
A preliminary literature search resulted in diversity of methods and multiple sources 
concerning neuropsychological feedback. Consequently, a scoping review was chosen 
over a systematic review due to the broader approach, as scoping reviews include 
multiple sources, such as studies with different designs, opinion or position papers, and 
gray literature.9,10 A scoping review is used to provide an overview of the literature in the 
area of interest, to identify gaps of knowledge in the evidence base and to summarize 
relevant findings.9 The current review was guided by the methodological framework 
described by Arksey and O’Malley9 and additional recommendations of Levac et al. 
11 This framework consisted of five stages guiding the scoping process of identifying 
the research question, identifying relevant studies, study selection, charting the data, 
and summarizing and reporting the results.11 Furthermore, the PRISMA checklist for 
scoping reviews was used as reporting guideline.12 Although a quality appraisal is not 
often applied in scoping reviews, we opted to use the Mixed Method Appraisal Tool 
2018 version.13 This is a reliable and efficient critical appraisal tool to review quality of 
methodology in systematic reviews, and has been used in prior scoping reviews.14,15 

Inclusion and exclusion criteria 
We included books, book chapters, and research articles reporting on providing 
neuropsychological feedback to patients and/or family members. 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, PsycInfo, 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 uncertainties 
related to study selection. After completion of abstract screening, the interrater reliability 
was excellent (Cohen’s k = 0.89).16 Afterwards, one author (AG) evaluated all full texts to 
determine eligibility for inclusion. The second author (IR) screened 10% (n = 8) of all full 
texts, randomly selected, which also resulted in excellent interrater reliability (Cohen’s k 
= 1.00). When it was uncertain whether to include a full text, this was discussed with the 
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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 summarized the data from the included 
publications. A data extraction plan was piloted for applicability and completeness 
and discussed among the other authors. The following was included in the chart: 
study design, setting, study population, sample size, methodology, intervention type 
and comparator, outcomes, outcome measurements, analysis, characteristics of 
NPA, characteristics of neuropsychological 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 thematically 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 screening. 
A total of 34 papers were included, and five additional 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 selection 
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.
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Figure 1. Flow diagram of current scoping review. 
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Table 1.   Summary of included publications 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations

Allen et al, 1986

Position paper 

Advocate a collaborative 

process approach to NPA 

and provide guidelines for 

discussing the results with 

psychiatric patients and family 

members

P: Psychiatric patients and 

family members

N/A Advice to begin with in-

person feedback to evaluate 

misunderstandings and emotional 

reactions. 

Arffa and Knapp, 

2008

Research paper

Examine utility and value 

ratings of NPA by measuring 

parent perceptions, as well as 

determining whether testing 

led to diagnostic changes or 

recommendations

D: quantitative, descriptive

P: 64 parents of children with 

complex neuro-developmental 

and acquired neurological 

disorders 

S: neurodevelopmental 

outpatient clinic

M: survey (70% response rate), 

medical records

O: satisfaction with NPA, 

number of recommendations

Feedback was given in-person, 2 

weeks to 2 months later. All received 

a written report. Greatest utility rating 

of NPA was understanding strengths 

and weaknesses. An average of 

6.5 primary and 11.1 secondary 

recommendations were given. 

Belciug, 2006

Research paper

Evaluate caregiver concerns 

after neuropsychological 

feedback

D: quantitative, descriptive

P: 45 caregivers of patients 

with stroke

M: survey

O: concern regarding patient’s 

level of functioning after NPA 

with feedback

Concerns related to safety, the future, 

dealing with emotional aspects, 

and what to do when the patient 

cannot perform a task independently 

were the most prominent after the 

feedback session. 
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Bennett-Levy et al, 

1994

Research paper

To explore the consumer 

experience with an NPA and 

how neuropsychologists can 

improve their quality of service

D: quantitative, descriptive

P: 129 patients with various 

diagnoses (most common 

head injury and stroke)

S: 5 outpatient clinics (2 

hospitals, 3 rehabilitation 

centers)

M: survey (51% response rate)

O: experience with NPA 

One influence on NPA consumer 

experience was whether they 

received feedback and if this was 

seen as useful. A total of 32% patients 

did not receive feedback, and when 

it was given, this was not always 

remembered (30%) or understood 

(24%). The majority found the 

feedback session useful (67%). Only 

26% received feedback on paper. 

Bodin et al, 2007

Research paper

Enhance understanding of 

parent satisfaction with pediatric 

neuropsychological evaluation

D: quantitative, descriptive

P: 117 parents of children 

with various diagnoses (most 

common ADHD and epilepsy) 

S: outpatient clinic (children’s 

hospital)

M: survey (35% response rate)

O: satisfaction with NPA

All received a written report. Overall, 

parents were satisfied and 54% 

found the session helpful. A total of 

68% felt that it helped them address 

their child’s problems. The majority 

agreed that feedback helped in 

understanding the child’s strengths 

and suggested ways of addressing 

problems. 

Carone et al, 2010

Opinion paper

Present conceptual framework 

for providing feedback 

regarding invalid responding or 

effort with recommendations for 

how to handle complaints

P: any diagnostic group N/A In-person feedback model with three 

phases (Table 3) 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations

CHAPTER 6



101

Carone et al, 2013

Opinion paper

Review and update symptom 

validity feedback model and 

describe feedback approach 

with patients reporting with 

persisting symptoms after MTBI

P: MTBI patients N/A In-person feedback model with 

three phases with additional tips for 

patients with MTBI (Table 3) 

Carone et al, 2017

Opinion paper

Present a feedback model for 

patients who are not reassured 

by feedback because they 

blame external factors

P: patients with high level of 

cognitive complaints, but 

normal test performance

N/A In-person feedback model with three 

phases (Table 3) 

Cheung et al, 2014

Research paper

Explored parent and 

teacher understanding of 

neuropsychology reports, 

implementation rates for 

recommendations and their 

perceived effectiveness. Barriers 

were also evaluated

D: qualitative

P: 17 parents of childhood 

who had a brain tumor and 8 

teachers

S: children’s hospital 

M: semi-structured interviews

O: perceived effectiveness 

of report, difficulty 

of implementing 

recommendations

Feedback was given in-person, all 

received written report. Majority of 

parents found the reports clear and 

comprehensive. Recommendations 

were evaluated as effective and easy 

to implement. A need for a more 

practical translation to daily life, a 

glossary for terminology, and a follow-

up consultation was expressed.

Clement et al, 2001

Opinion paper

Describe use of a 

neuropsychology telemedicine 

clinic in an army medical center. 

P: patients with neurological 

disorders or brain injury

S: army medical center

N/A Experiences with feedback via 

telemedicine were positive in areas 

where these services otherwise 

would not be available. 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Connery et al, 2016

Research paper

Examine impact of 

neuropsychological 

consultation when invalid 

performance has been 

identified in a pediatric 

population. Additionally, provide 

a conceptual feedback model

D: quantitative, non-

randomized

P: 70 parents of children with 

history of MTBI

S: outpatient pediatric 

concussion program

M: survey

I: comparing group with 

noncredible effort and 

feedback model (n = 9) to 

those with no validity concerns 

present and feedback care as 

usual (n = 61)

O: post-concussive symptom 

reduction, parent satisfaction 

with NPA

In both the group with the feedback 

model (noncredible effort) and the 

care as usual group (credible effort) 

similarly high levels of satisfaction 

were found. In the noncredible group, 

a greater reduction of self-reported 

symptoms was found after feedback 

compared to children with a credible 

performance.  

Crosson, 2000

Book chapter

Describe applications of 

NPA results and summarizes 

problems arising when giving 

neuropsychological feedback 

and principles to use against 

these problems

Not specified N/A Describes potential pitfalls and 

solutions for delivering in-person 

feedback (Table 3). 

Evans et al, 2019

Position paper

Highlight current challenges 

and barriers in composing 

neuropsychological reports and 

communicating key findings to 

Spanish speaking caregivers of 

school-aged Latino children

P: Spanish speaking caregivers 

of school-aged Latino children

N/A Recommendations for report writing, 

such as language translation and 

considering both cultural and 

linguistic differences. 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations

CHAPTER 6



103

Fallows and 

Hilsabeck, 2013

Research paper

To see whether supplementing 

oral feedback with written 

information leads to greater 

retention of information and 

improved adherence to 

recommendations

D: quantitative, randomized

P: 66 veterans with cognitive or 

no cognitive disorders

S: veterans administration in a 

neuropsychology clinic

M: structured interview after 

feedback and 1 month later by 

phone

I: group with oral feedback 

(n = 36) and group with oral 

feedback + written information 

(n =30)

O: retention of diagnostic 

information, adherence to 

treatment recommendations

Group with both in-person feedback 

and supplemental written letter freely 

recalled more recommendations one 

month after feedback compared to 

the no letter group. Overall recall of 

recommendations and diagnostic 

information (with exception of 

knowing they had cognitive 

problems) was low.  

Farmer and Brazeal, 

1998

Research paper

Evaluate reaction of parents to 

their child’s NPA, specifically 

related to their parent 

perceptions of their child and 

their ability to cope with their 

child’s disease. 

D: quantitative,  

descriptive

P: 55 parents of children 

with neurodevelopmental 

problems

S: outpatient clinic (hospital)

M: survey (47% response rate)

O: effect of NPA on parent 

perceptions of their child, 

coping with child’s disability, 

adequacy of NPA

25% of parents found the in-person 

feedback session most helpful of 

NPA. Majority evaluated the report 

as most useful. Feedback increased 

understanding of child’s strengths 

and weaknesses and helped make 

a difference for their child. Strongest 

predictor of NPA satisfaction were 

perceptions of professional’s concern, 

technical competence, and rating of 

recommendations. 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Foran et al, 2016

Research paper

Develop and pilot a measure 

of patient satisfaction that 

encompasses themes, activities, 

settings and interactions 

specific to NPA process

D: mixed-methods

P: 81 patients with various 

diagnosis (most common 

chronic illness, psychiatric 

diagnosis or traumatic injury)

S: neuropsychology outpatient 

clinic (hospital)

M: systematic search, focus 

groups, pilot study

O: satisfaction with NPA

Overall, high satisfaction with NPA 

(79%). Satisfaction with testing (85%) 

higher than pre-assessment (77%) 

and feedback (68%). A total of 44% 

patients received feedback from a 

neuropsychologist, 38% from a third 

party and 18% no feedback. Critique 

on feedback was related to difficulty 

of understanding the information and 

emotional impact of diagnosis. 

Gass and Brown, 

1992

Opinion paper

General framework for 

presenting feedback is 

described with an emphasis 

on techniques designed to 

maximize patient benefit. 

Special issues are discussed

P: patients with brain injury N/A In-person feedback model with six 

phases (Table 3) 

Gorske, 2007

Position paper

Present a humanistic model for 

providing neuropsychological 

feedback

Not specified N/A In-person feedback model with five 

phases (Table 3) 

Gorske and Smith, 

2009

Book

Describe a client-centered 

approach in using NPA 

feedback therapeutically.

Not specified N/A In-person feedback model with five 

phases (Table 3) 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Green, 2000 

Book chapter

Discusses the final stage of NPA, 

provision of feedback to the 

patient and others, and planning 

of treatment interventions and 

follow-up services.

Not specified N/A Recommendations given for in-

person feedback, such as that it 

is sometimes more appropriate 

to receive feedback from another 

professional or to ensure that the 

information is understood and 

accepted. 

Griffin and Christie, 

2008

Opinion paper

Discusses current approaches 

in NPA of children

P: children

S: hospital- or community-

based

N/A An audit showed that most 

families found the report difficult 

to understand or unhelpful. 

Recommendations given for 

in-person feedback, such as 

communicating in an understandable 

manner and sending a written report 

with creative/child-friendly language. 

Gruters et al, 2020 

Research paper

Gain insight into experiences 

of patients and family members 

with an NPA and diagnostic 

disclosure at the memory clinic

D: qualitative  

P: 14 memory clinic patients 

and 13 family members 

S: three hospital-based clinics

M: focus groups 

O: experiences with NPA and 

diagnostic disclosure

The following themes were identified: 

uncertainty, early diagnostic 

paradox (both positive and negative 

experiences with NPA and diagnostic 

disclosure) and knowledge utilization 

(low information retention). 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Holst et al, 2009

Research paper

Investigate patient’s 

recollections of satisfaction with 

feedback after an NPA.

D: quantitative,  

descriptive

P: 32 patients with ADHD or 

autism spectrum disorder

S: 2 psychiatric outpatient 

clinics

M: survey

O: satisfaction with feedback, 

self-perceived health, basic and 

earning self-esteem

Low levels of in-person feedback was 

related to low self-esteem. The more 

satisfied group had better physical 

and mental health, felt confirmed by 

the examiner, and had higher basic 

self-esteem. 

Kirkwood et al, 2016

Research paper

Examine efficacy of a 

neuropsychological 

consultation as intervention 

for youth with persistent post-

concussive symptoms following 

mild TBI

D: quantitative, non- 

randomized

P: 80 children with MTBI and 

their parents

S: outpatient pediatric 

concussion program

M: survey 1 week before and 1 

and 3 months after NPA

I: neuropsychological 

consultation with direct 

feedback

O: post-concussive symptom 

rating

Significant decrease in post 

concussive symptoms 1 week and 

3 months after in-person feedback 

in both parents and children. All 

received a summary of the report. 

Kirkwood et al, 2017

Research paper

Examine parent satisfaction 

with neuropsychological 

consultation following MTBI in 

school-age children

D: quantitative, descriptive

P: 71 parents of children with 

MTBI

S: outpatient pediatric 

concussion program

M: survey 

O: satisfaction with NPA

Majority satisfied with NPA. A total of 

93% found in-person feedback helpful 

and the majority thought feedback 

helped them understand problems 

(88%), strengths (86%), and ways to 

address problems (72%).  

Lanca et al, 2019

Research paper

Examine self-reported cognitive 

and psychiatric symptoms, 

self-efficacy, motivation, and 

satisfaction following NPA with 

interventional feedback session

D: quantitative, descriptive

P: 31 patients with ADHD or 

mood disorders

S: neuropsychology outpatient 

clinic (community hospital)

M: survey

O: satisfaction with NPA, 

psychiatric and cognitive 

symptoms, perceived memory 

ability, self-efficacy

One month after in-person feedback, 

reduction in psychiatric and cognitive 

symptoms was reported, as well 

as improved cognition and self-

efficacy. Furthermore, high levels of 

satisfaction with NPA were reported. 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Longley et al, 2012

Protocol

(1) investigate psychological 

benefit of NPA with feedback 

for patients with MS and their 

main caregivers following the 

feedback session and 2 months 

later 

(2) identify characteristics of 

patients and caregivers who will 

most benefit from assessment 

with feedback

P: patients with MS

S: MS center 

M: survey

I: NPA + feedback, control 

group sham waiting list

O: knowledge of cognitive 

profile, coping

Protocol for randomized controlled 

trial (study results to date yet 

unpublished; recruitment status: 

stopped early).  

Lopez et al, 2008

Research paper

Outline a short intervention 

(three-session assessment and 

feedback module that translate 

NPA findings to daily life and 

eating symptoms) designed to 

identify and address information 

processing bias (poor set-

shifting or strong detail focus) in 

patients with anorexia nervosa

D: qualitative (case study)

P: 2 patients with anorexia 

nervosa 

S: outpatient clinic

N/A In-person feedback led to adapted 

behavior in one patient and stopped 

rapid weight loss in the other patient.  

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Malla et al, 1997

Research paper

Determine whether detailed 

assessment of cognitive 

functions in people suffering 

from psychotic disorder can 

assist in their psychosocial 

rehabilitation while they are 

living in the community

D: qualitative (case study)

P: 3 patients with 

schizophrenia

S: community treatment 

program

N/A In-person feedback in three patients 

led to improved outcomes by 

emphasizing strengths. In one patient 

it also led to improved feelings of self-

esteem. 

Martin and

Schroeder, 2020

Research paper

Present survey results on how 

neuropsychologists approach 

feedback about invalid testing 

across various clinical settings.

D: quantitative, descriptive 

P: 209 clinical 

neuropsychologists

S: various settings

M: survey

O: base rate of invalidity, 

present three clinical case 

vignettes and inquire how they 

would give feedback

The majority (98%) of psychologists 

would include description of invalid 

findings and provide explanations 

(67%). There was little agreement on 

the approach in delivering feedback 

and what the goal was of the 

feedback session. 

Meth et al, 2016

Research paper

Test a simple intervention 

(providing supplemental 

letter) in communicating 

neuropsychological feedback. 

Additionally, investigates the 

impact of including caregivers in 

the feedback session to explore 

whether differences exist in 

recall for recommendation 

between patients and family 

members 

D: quantitative, randomized

P: 79 patients with various 

diagnosis (most common 

psychiatric diagnosis, mild 

cognitive impairment, 

dementia) and 36 caregivers

S: outpatients from 

neuropsychology lab 

(hospital)

M: telephone interview 7 weeks 

after NPA

I: group with letter (n = 35) and 

group with no-letter (n = 44) 

O: retention and adherence to 

recommendations

Recall of recommendations was 

better in caregivers (not in patients) 

in the group with in-person and 

a supplemental letter compared 

to no letter. Overall level of 

recommendations remained low. No 

differences in adherences were found 

between the two groups. 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Meth et al, 2019

Research paper

Identify types of 

recommendations that 

neuropsychologists provide to 

patients, and determine which 

specific recommendations are 

most and least consistently 

given to patients across and 

within different diagnostic 

populations

D: quantitative, descriptive

P: 309 licensed clinical 

psychologists

M: survey

O: type/frequency of 

recommendations 

Most given recommendations across 

diagnoses were compensatory 

strategies, address cognitive 

deficits and to improve health. 

Psychologists were more likely to 

give recommendations that could be 

carried out without help from external 

sources. 

Postal and

Armstrong, 2013

Book

Reflect on how to communicate 

neuropsychological assessment 

results. 

D: qualitative  

P: 82 psychologists

M: semi-structured interviews Framework given on how to make 

in-person feedback stick (Table 3). 

Furthermore, concrete examples 

are given on how to give feedback 

on specific aspects based on the 

interviews with the psychologists. 

Pritchard et al,

2014

Research paper

Preliminary evaluation of added 

value associated with NPA in the 

identification and treatment of 

ADHD in youth 

D: quantitative, non-

randomized

P: 188 parents of children with 

ADHD

S: neuropsychology outpatient 

clinic (hospital)

M: survey after NPA and after 5 

months

I: children who recently 

received NPA (NP+) and those 

who have not (NP-) 

O: parent rating of child 

symptoms, parent rating of 

child quality of life, satisfaction 

with NPA

Both patients with and without NPA 

reported significant improvements in 

the child’s behavioral and emotional 

symptoms. Feedback was seen as 

helpful and satisfaction with NPA was 

high. 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Quillen et al, 2011

Research paper

To determine whether 

neuropsychological 

recommendations were 

implemented by families and 

whether the suggestions 

improved the survivor’s quality 

of life (as perceived by parents) 

and school experience

D: quantitative, descriptive

P: 20 parents of childhood 

history of cancer 

S: oncology center (hospital)

M: survey

O: implementation of 

recommendations, 

improvement of parent 

perceived child quality of life

Most recommendations were 

academic or educational in nature 

and 48% were followed-up. All 

parents at least followed one 

recommendation, but adherence 

ranged between 16-100%. A total of 

97% of the recommendations were 

seen as helpful in improving parent-

perceived child quality of life.  

Rosado et al, 2018

Research paper

Examine the impact of 

patient feedback regarding 

neuropsychological testing on 

patient outcomes

D: quantitative, non-

randomized

P: 84 patients with various 

diagnosis 

M: survey at baseline and 6-8 

weeks later semi-structured 

interview

I: patients who attended 

feedback sessions (n =49) 

versus those who did not 

receive feedback (n=35)

O: perceived stress, 

understanding of condition, 

coping

Patient with in-person feedback 

had increased quality of life, 

understanding of condition, ability to 

cope with condition compared to the 

group without feedback. 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Ruppert and Attix, 

2014

Book chapter

Brief summary of purposes and 

recommended practices for 

providing

 feedback on cognitive 

test results to patients and 

caregivers

P: patients with a cognitive 

impairment

N/A Recommendations given for 

in-person feedback, such as 

clear communication, querying 

understanding throughout session, 

allowing patients/family to take notes, 

and provide written materials. 

Stimmel et al, 2019

Research paper

Explore rates of adherence 

to neuropsychological 

recommendations, reasons for 

nonadherence, and the effect 

of oral (phone call) and written 

feedback over written feedback 

alone

D: quantitative, descriptive

P: 55 patients with MS

S: MS center (medical center)

M: semi-structured interview, 

retrospective record review

O: adherence to treatment

 recommendations

Self-reported adherence to 

recommendations was 38%, but this 

varied per recommendation type 

(high adherence for pharmacological 

management and lower for 

psychotherapy or psychiatry referral/

cognitive rehabilitation). Reasons for 

nonadherence were needing more 

information and wanting to speak 

with physician.

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Tharinger and 

Pilgrim, 2012

Research paper

Evaluate whether receiving 

developmentally appropriate 

feedback in the form of 

individualized fables would 

affect how children and parents 

reported experiencing an NPA

D: quantitative, randomized

P: 32 parents of children with 

primarily ADHD, CAPD or 

dysgraphia 

S: private practice

M: survey

I: group with feedback 

following standard procedure 

(n = 17) and in experimental 

group with addition of child 

feedback through a fable (n 

=15)

O: parent and child experience 

with NPA, satisfaction with NPA

Children that received in-person 

with illustrative fables in a booklet 

experienced a greater sense of 

learning about themselves, more 

positive relationship with assessor, 

and a sense that their parents learned 

more about them. Parents in the 

experimental group reported a more 

positive relationship with their child 

and assessor, a greater sense of 

collaboration, and a higher level of 

satisfaction. 

Turner et al, 2012

Research paper

Evaluate the feasibility of 

providing comprehensive 

neuropsychological evaluations 

and feedback via telemedicine 

to veterans receiving services 

from an urban veteran medical 

center

D: quantitative, non-

randomized

P: 15 veterans with cognitive 

and/or psychiatric disorders

S: urban veteran medical 

center

M: informal questions during 

NPA

I: group with in-person 

evaluation (n = 7), and group 

via telemedicine (n =8)

O: satisfaction with NPA

Both groups were satisfied with 

receiving in-person feedback of 

feedback via telemedicine. NPA via 

telemedicine was deemed to be 

feasible and comparable to an in-

person evaluation. 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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Westervelt et al, 

2007

Research paper

Assess patient perceptions 

of neuropsychological 

evaluations. Furthermore, 

evaluated responses 

to neuropsychological 

recommendations.

D: quantitative, descriptive

P: 129 patients with various 

diagnosis and 80 family 

members

S: academic medical center 

neuropsychology program

M: survey (37% response rate)

O: satisfaction with NPA

Patients were satisfied with NPA and 

receiving in-person feedback. Most 

were satisfied with the length of the 

feedback session and reported that 

it helped them understand problems, 

deal with problems, and reduce 

stress. 

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

multiple sclerosis. 

Reference

Type of document 

Purpose/aim Design (D)

Population (P)

Setting (S)

Methods (M)

Intervention type (I)

Relevant outcomes (O)

Relevant results/

recommendations
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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 supplementary material). Overall, the quality criteria were met; in some 
studies, subitems were not met (e.g., due to insufficient detailed information about the 
completeness 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 feedback18,24,26,29-31,36-40,42-45,49,52,54 and most of the 
other publications recommended in-person feedback.3,6,17,21-23,27,32-35,50 A minority gave 
feedback via phone,51 via telemedicine,25,53 or via a written report.28 Usually, feedback 
was given by the neuropsychologist a few weeks after the assessment. In four studies, 
this was given directly after testing 26,38,39,45 
  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 recommendations with compensatory strategies. A 
review of the included papers showed that neuropsychological feedback was provided 
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 specified. Two survey studies found that 26-44% of the patients 
received neuropsychological feedback and that the majority of all participants wanted 
more information.19,31 

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.26,31,38,39,47,52-54 Patients were more satisfied with the NPA when they received 
feedback, and if they experienced this as useful.19 In one qualitative study, it was found 
that both positive (relief or confirmation due to NPA outcome and diagnosis) and 
negative experiences (feeling distressed due to awareness of cognitive complaints) 
coexisted during an NPA and diagnostic disclosure at a memory clinic.36 The highest 
utility ratings of NPA were related to understanding cognitive strengths, weaknesses, 
and the relation between results and everyday behavior.18 Sometimes feedback was 
a mere confirmation of suspicions, but this was also seen as helpful.54 Other predictors 
of NPA satisfaction included perceptions of professional competence and rating of 
neuropsychological recommendations.30 Only in a minority of the studies 
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were participants less satisfied with the feedback session and felt that they did not 
provide as much help as they had expected.20 In another study, participants criticized 
neuropsychological feedback because the results were difficult to understand and the 
need for additional feedback sessions.31 Holst et al.37 found that low levels of satisfaction 
was related to low levels of self-esteem. Participants who were more satisfied were able 
to develop a positive relationship with the examiner.37 

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 compensatory strategies, cognitive deficits, and health improvements. A 
survey study showed that most psychologists gave feedback and explanations about 
invalid test results.44 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) 
46,48 On average, six primary and eleven secondary recommendations were given.18 The 
majority of participants were positive and experienced recommendations as helpful.24,48 
However, the overall adherence to recommendations was found to be around 40% 
in four different quantitative studies.24,48,51,54 Identified barriers were unwillingness to 
adapt to the recommendations of the family member, patient misunderstandings, a 
need for more information, disagreement with recommendations, a desire to speak 
with a physician regarding the recommendations, and level of difficulty obtaining 
recommended services.24,51,54 Higher adherence rates were found for pharmacological 
management and recommendations related to patient safety.51,54 

Information provision during neuropsychological feedback
One quantitative study and one mixed-methods study showed that neuropsychological 
feedback was not always remembered or understood.19,31 Two randomized controlled 
trials showed that offering supplemental written information improved the free recall of 
recommendations,29,45 especially in family members.45 However, the recall of diagnostic 
information did not differ between the groups with and without supplemental written 
information.29,45 One survey study found that only one-third of the participants received 
a written report,19 while in three studies (two survey studies, one non-randomized trial), it 
was found that the patients experienced the written report as helpful.19,30,47 A qualitative 
study and one opinion paper identified the following barriers in report writing: difficult 
to understand or unhelpful information, language proficiency, level and quality of 
education, ethnicity, country and culture of origin.28,35 Some recommendations offered 
for report writing by these authors were to use as little information as possible, use in-
text formatting, and organize headings by audience, diagnosis, and recommendations. 
Further advice was to be aware of cultural and linguistic differences, transparency, and 
translation of scores to daily life.28 
 In one randomized controlled trial, a group of children and parents who received 
feedback with illustrative individualized fables reported that children experienced a 
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greater sense of learning and collaboration, and a more positive relationship with the 
examiner compared to children and parents that received feedback without these 
fables. 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.52 No other studies focused on using visual aids in neuropsychological 
feedback; however, in one case study, one book, and two opinion papers, visual aids 
were recommended.3,21,32,42 The use of props (e.g., brain model) or several shorter 
feedback sessions was recommended in two publications.3,22,32

  Postal and Armstrong3 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 (translation 
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 advocate using motivational interviewing. Understanding something might lead 
to improved recall, but being convinced of the information delivered might change 
behavior permanently.

Neuropsychological feedback and patient outcomes
Eight research papers explored the impact of neuropsychological feedback on 
patient outcomes. Patients with a mood disorder and/or ADHD reported reductions in 
psychiatric and cognitive symptoms and improvements in self-efficacy for general- and 
evaluation-specific goals one month after an NPA with feedback.40 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.42,43 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 condition compared to those who did not attend these 
sessions.49 Two studies found a decrease in self-reported post-concussive symptoms 
in both parents and children.26,38 Greater initiation of parent behavior management and 
special education services and medication management were reported when parents of 
children with ADHD received neuropsychological feedback.47 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.7

Feedback frameworks and clinical recommendations
Table 2 shows an overview of the different feedback frameworks offered by six authors 
from one non-randomized study, three opinion papers, and two books. In all frameworks, 
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. Furthermore, in these feedback 
models, a collaborative approach using plain and understandable language without 
jargon is advocated. Some clinical recommendations, based on the earlier described 
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frameworks, one position paper, one opinion paper, and three book chapters that gave 
clinical recommendations.27,28,34,35,50 

Table 2. Frameworks for giving neuropsychological feedback in different settings.   

Author Patient group Framework

Carone et al, 

2013; Carone et 

al, 2010

MTBI patients with 

invalid effort.

Before: Establish good working relationship. 

Phase 1: Build rapport and obtain informed consent.

Phase 2: Complete evaluation and preliminary discussions 

(avoid accusatory, emotionally laden terms).

Phase 3: Feedback session (ask their input first, explain 

strengths/weaknesses, explain incredible effort as good/

bad news based on objective data and inquire whether 

they agree that they should perform as a clinically impaired 

group, ask how they feel after hearing this).

Carone, 2017 Patients with high 

level of cognitive 

complaints, 

but normal test 

performance.

Before: Establish good working relationship. 

Phase 1: Build rapport and obtain informed consent.

Phase 2: Complete evaluation and let patient self-rate 

performance on cognitive tests.

Phase 3: Feedback session (show patient table with 

objective and self-report ratings of performance).

Connery et al, 

2016

Children with invalid 

effort.

Phase 1: Start with opening statement about invalid effort.

Phase 2: Emphasize that performance validity test is an 

important finding.

Phase 3: Give recommendations

→ Give feedback to parents first. Brief explanation to 

children is usually sufficient. 

Gass and Brown, 

1992

Patients with brain 

injuries and their 

family members 

Phase 1: Review purpose of testing in plain and 

understandable language (avoid jargon). 

Phase 2: Define the tests (use behavioral samples).

Phase 3: Explain results and behavior per cognitive domain 

(explain normative comparison, ask for feedback after each 

domain to maintain attention).

Phase 4: Describe strengths and weaknesses. 

Phase 5: Address diagnostic/prognostic issues. 

Phase 6: Give recommendations. 
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Author Patient group Framework

Gorske and 

Smith, 2009

Clinical setting Collaborative Therapeutic Neuropsychological 

Assessment:

Phase 1: Set agenda and introduce feedback report 

(ask about the central cognitive emotional complaint, 

how they experienced the NPA, provide copy of 

feedback report).

Phase 2: Develop life implications questions (two to 

three, acknowledge strengths and limitations of NPA). 

Phase 3: Determine personal skill profile (explain 

normative scores, use graphic illustration).

Phase 4: Discuss individual test results focusing on 

strengths and weaknesses. 

Phase 5: Summarize relationship between results, life 

areas, and patient questions. 

→ Give feedback in person-centered manner using 

principles from motivation interviewing (elicit – 

provide – elicit, respond with open-ended questions, 

affirmations, reflective statements, and summaries). 

Postal and 

Armstrong, 

2013

Clinical setting Phase 1: Reorient patient and family (explain nature 

of session, remind of collaborative process, review 

goal of patient and family).

Phase 2: Gather more information and start with a 

compliment.

Phase 3: be flexible.

Phase 4: Lead with the core message (else difficult 

to listen to details) and give feedback on testing 

process and goals, explain normative scores, focus 

on strengths and weaknesses, and use concrete 

metaphors for cognitive domains. Conclude with 

offering recommendations and compensatory 

strategies. 

→ Create a therapeutic atmosphere during feedback, 

connect with patient and family, don’t use jargon or 

take too long giving feedback. 
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Table 3. Clinical recommendations for giving neuropsychological feedback.

Type of 

feedback

• In-person feedback is preferred, as it allows for a therapeutic setting, minimizes 

chance of misinterpretation and provides patients and family with the opportunity 

to ask questions. 

Before 

session

• Communicate with referrer to make sure that giving feedback is appropriate. 

During 

session 

• Give balanced feedback (focus on both strengths and weaknesses; focus on 

deficits can have a negative emotional impact).

• Limit feedback to essential points and repeat these.

• Evaluate level of understanding and level of emotional acceptance multiple 

times. 

• Avoid jargon. 

• Involve family members.

• Let patients and family take notes. 

• Provide written and/or visual materials using understandable language. 

After session • Provide patient and family with contact details if questions arise. 

• Plan multiple feedback sessions if needed. 

DISCUSSION

This scoping review identified 41 publications on neuropsychological feedback 
to patients and family members in diverse settings. Several themes related to 
neuropsychological feedback could be identified: characteristics of neuropsychological 
feedback, satisfaction with neuropsychological services, patient outcomes, 
recommendations given in neuropsychological feedback, information provision during 
neuropsychological feedback, feedback frameworks and clinical recommendations. A 
critical evaluation of the methodological 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, Pope56 stated that feedback was the most neglected 
part of psychology 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.19,31 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 
psychologists gave in-person feedback, although this was not always a routine part of 
their assessment.57,58 Based on these results, it seems that psychologists 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 feedback have 
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been demonstrated, such as improved patient well-being, self-esteem, hopefulness, 
and reduced symptomss.59-63 Giving feedback also led to a better therapeutic alliance in 
psychotherapy.59,64 Furthermore, a meta-analysis showed that only when psychological 
assessment procedures were combined with personalized and collaborative feedback 
did clinically meaningful effects on treatment emerge.65 Although research is lacking on 
the therapeutic value of collaborative neuropsychological feedback, 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 multidisciplinary 
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. 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.66 However, the validity of satisfaction in treatment outcomes 
has been criticized as a result of not taking psychological factors, communication, 
and patient expectations into account.67,68 In terms of an NPA, patient satisfaction was 
related to receiving feedback that was evaluated as valuable.19 This is in line with the 
findings of Smith et al.,57 who showed that patients appreciated that psychological 
feedback helped understand their problems, which could result in positive changes. 
However, not understanding or remembering neuropsychological feedback might 
negatively influence satisfaction. Therefore, Brenner8 has developed a framework 
that psychologists can use to increase the beneficial value of and satisfaction with 
psychological assessments: 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.45 This is in line with earlier studies that showed that the retention of 
medical information was generally low.69 This is alarming, as adherence to treatment 
recommendations is related to understanding, recall, and satisfaction with the 
consultation.70 Remembering neuropsychological 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 receiving (bad news) or not receiving (good 
news) a diagnosis.71 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 information as a suitable 
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target for communication aids. The current scoping review showed that offering 
supplemental written information might be helpful, but no studies have been conducted 
on whether visual aids could improve information retention in neuropsychological 
feedback. Some promising findings were seen in other fields, and a systematic review 
showed better recall in multiple studies when visual aids were used.72 It is essential 
that neuropsychological feedback can be remembered so that it can lead to improved 
treatment outcomes.
 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 synthesizes evidence on an emerging topic while using a systematic 
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 limitation is that reviews are time 
consuming, and new publications 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 findings, 
due to the limited space, some details might have not been described. Furthermore, the 
variation between the document types and range of data collection, methodology and 
analysis techniques made it sometimes difficult to present the results in a compact and 
integrated way. 
 Finally, future research should include more studies adopting 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 clinics. Furthermore, more 
attention is needed to train psychologists 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 in terms of information 
retention, for example by, using visual aids. 
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CONCLUSION

Overall, the current scoping review shows that neuropsychological feedback is a 
vital and therapeutic component of clinical practice that can lead to improved patient 
outcomes and satisfaction with neuropsychological services. However, there seems to 
be a discrepancy in the content and frequency of feedback. Furthermore, low levels of 
information retention seem to be present. Although using communication aids seems 
promising, more research is warranted.
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APPENDIX 1

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 neuropsychological result*[Title/Abstract] 
OR “Neuropsychology/instrumentation”[Mesh] OR “Neuropsychology/methods”[Mesh] 
OR “Neuropsychology/organization and administration”[Mesh] OR “Neuropsychology/
standards”[Mesh] OR “Neuropsychology/trends”[Mesh] OR “Neuropsychological 
Tests/instrumentation”[Mesh] OR “Neuropsychological 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, Psychological/
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)

PsycInfo/CINAHL:
(AB ‘neuropsychological assessment’ OR AB ‘neuropsychological evaluation’ OR AB 
‘neuropsychology’ OR AB ‘neuropsychologist’ OR ‘AB ‘neuropsychological’ OR AB 
‘neuropsychological 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 ‘communication’) AND (‘patient’ OR ‘family members’ or ‘carers’)
 
Embase:
(*neuropsychology/ or *neuropsychological test/ or (neuropsychological test 
or neuropsychological evaluation or neuropsychology 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 carers).mp.

Web of Science:
TI=(neuropsychological assessment OR neuropsychological evaluation 
OR neuropsychology OR neuropsychologist OR neuropsychological OR 
neuropsychological test* OR neuropsychological result*) AND TS=(feedback OR 
recommendations OR communicat*) AND ALL=(patient OR family members OR carers)
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APPENDIX 2

Quality assessment research papers (k = 26)

Table 1. Quality assessment based on Mixed Model Appraisal Tool. 
Author(s) (Year) Study type Criteria Criteria met by studies

Yes No Not enough 

information

Cheung et al (2014) Qualitative 1.1 Relevant qualitative approach X

1.2 Adequate qualitative data 

collection

X

1.3 Findings adequately derived 

from data

X

1.4 Adequate interpretation of 

results

X

1.5 Coherence between data X

Gruters et al (2020) Qualitative 1.1 Relevant qualitative approach X

1.2 Adequate qualitative data 

collection

X

1.3 Findings adequately derived 

from data

X

1.4 Adequate interpretation of 

results

X

1.5 Coherence between data X

Lopez et al (2008) Qualitative 1.1 Relevant qualitative approach X

1.2 Adequate qualitative data 

collection

X

1.3 Findings adequately derived 

from data

X

1.4 Adequate interpretation of 

results

X

1.5 Coherence between data X

Malla et al (1997) Qualitative 1.1 Relevant qualitative approach X

1.2 Adequate qualitative data 

collection

X

1.3 Findings adequately derived 

from data

X

1.4 Adequate interpretation of 

results

X

1.5 Coherence between data X
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Author(s) (Year) Study type Criteria Criteria met by studies

Yes No Not enough 

information

Fallows & Hilsabeck 

(2013)

Quantitative 

randomized

2.1 Appropriate randomization X

2.2 Comparable groups at 

baseline

X

2.3 Complete outcome data X

2.4 Outcome assessors blind X

2.5 Adherence to intervention X

Meth et al (2016) Quantitative 

randomized

2.1 Appropriate randomization X

2.2 Comparable groups at 

baseline

X

2.3 Complete outcome data X

2.4 Outcome assessors blind X

2.5 Adherence to intervention X

Tharinger and 

Pilgrim (2012)

Quantitative 

randomized

2.1 Appropriate randomization X

2.2 Comparable groups at 

baseline

X

2.3 Complete outcome data X

2.4 Outcome assessors blind X

2.5 Adherence to intervention X

Connery et al 

(2016)

Quantitative

non-

randomized

3.1 Representative sample X

3.2 Appropriate measures X

3.3 Complete outcome data X

3.4 Confounders accounted for X

3.5 Intervention administered as 

intended

X

Rosado et al (2018) Quantitative

non-

randomized

3.1 Representative sample X

3.2 Appropriate measures X

3.3 Complete outcome data X

3.4 Confounders accounted for X

3.5 Intervention administered as 

intended

X
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Author(s) (Year) Study type Criteria Criteria met by studies

Yes No Not enough 

information

Turner et al (2012) Quantitative

non-

randomized

3.1 Representative sample X

3.2 Appropriate measures X

3.3 Complete outcome data X

3.4 Confounders accounted for X

3.5 Intervention administered as 

intended

X

Kirkwood et al 

(2017)

Quantitative

non-

randomized

3.1 Representative sample X

3.2 Appropriate measures X

3.3 Complete outcome data X

3.4 Confounders accounted for X

3.5 Intervention administered as 

intended

X

Pritchard et al 

(2014)

Quantitative

non-

randomized

3.1 Representative sample X

3.2 Appropriate measures X

3.3 Complete outcome data X

3.4 Confounders accounted for X

3.5 Intervention administered as 

intended

X

Arffa and Knapp 

(2008)

Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Belciug (2006) Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X
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Author(s) (Year) Study type Criteria Criteria met by studies

Yes No Not enough 

information

Bennet-Levy et al 

(1994)

Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Farmer and Brazeal 

(1998)

Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Holst et al (2009) Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Lanca et al (2019) Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Martin and 

Schroeder (2020)

Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Meth et al (2019) Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X X

4.5 Appropriate statistical analysis X
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Author(s) (Year) Study type Criteria Criteria met by studies

Yes No Not enough 

information

Quillen et al (2011) Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Stimmel et al (2019) Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Westervelt et al 

(2007)

Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Bodin et al (2006) Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Kirkwood et al 

(2017)

Quantitative

descriptive

4.1 Sampling strategy relevant X

4.2 Representative sample X

4.3 Appropriate measurements X

4.4 Low risk of nonresponse bias X

4.5 Appropriate statistical analysis X

Foran et al (2015) Mixed-

methods

5.1 Adequate rationale for mixed 

methods

X

5.2 Components adequately 

integrated

X

5.3 Components adequately 

interpreted

X

5.4 Differences addressed X

5.5 Components adhere quality 

criteria

X

CHAPTER 6



133

7
An exploratory study of the development 

of an interactive visual tool of 
neuropsychological test results in memory 

clinics

Angélique AA Gruters, Inez HGB Ramakers, Annemarie PM Stiekema, Frans RJ Verhey, 
Roy PC Kessels, Marjolein E de Vugt. 

Under review 



134

ABSTRACT

Objectives
The aim of this study was to develop a web-based visual tool to improve the explanation 
and understanding of neuropsychological results, information retention and 
psychologist-patient communication.   

Methods 
The visual tool was developed and optimized using an iterative five-phase stepwise 
approach to determine its usability, technology acceptance, and feasibility in a memory 
clinic population. Feedback from different user perspectives (patients, family members, 
and psychologists) was obtained in each phase using a multimethod approach (e.g., a 
multidisciplinary brainstorm session, think-aloud sessions, focus groups). The prototype 
was subsequently tested in a pilot study.

Results
The first phases offered insights that led to optimization of the prototype. On a scale 
ranging from 0 to 100, psychologists evaluated the usability as high [88.1±7.6,70-87]. 
Patients and significant others gave positive feedback, but information retention in 
patients remained low. All participants thought the benefits of the visual tool included 
seeing cognitive strengths and weaknesses with a translation to daily life all at one 
glance and receiving feedback on paper to take home. Important barriers were 
mentioned by psychologists, such as a limited set of tests included and no integration 
with hospital systems.

Conclusion
Overall, patients, family members, and psychologists reported that a visual display of 
the cognitive profile with insights into daily life had added value to clinical practice. 
Feedback from the pilot study was adopted in the tool for future implementation 
purposes. 
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INTRODUCTION

A dementia diagnosis has a huge impact on patients and their significant others. 
Understanding the consequences of this diagnosis may, however, enable them 
to make positive adjustments and cope with the experienced loss.1-3 Therefore, 
accurate and clear communication during the diagnostic process and disclosure are 
required. A common assessment tool in supporting the diagnostics of dementia is a 
neuropsychological assessment (NPA). A recent systematic review showed the added 
value of an NPA in improving the accuracy of diagnosis, predicting patient outcomes, 
and increasing referrer satisfaction.4 The majority of patients also perceived an NPA as 
helpful.4 

  Neuropsychological feedback is an important component of the NPA process 
that offers the opportunity to discuss cognitive strengths and weaknesses and provides 
recommendations for daily life functioning.5,6 Furthermore, neuropsychological 
feedback increases a patient’s quality of life, understanding of a disease, and coping 
abilities.7 Previous studies showed that patients were more satisfied with NPAs when 
they received such feedback and that they perceived this feedback as useful.8-11 

However, a standardized approach in communication techniques for providing 
feedback is lacking.12 Giving feedback may be challenging due to the complex nature 
of neuropsychological test results.5,6 In addition, information retention of medical 
information is low in general.13-15 Written information is more easily remembered 
compared to verbal information, and the former was found to improve treatment 
adherence and enhance free recall of neuropsychological recommendations.13,16,17 

However, neuropsychological reports sometimes face challenges related to readability 
and complexity for laypersons. Understanding written reports and remembering 
neuropsychological feedback might be even more challenging for people with 
cognitive impairments or low literacy.18 Adapting these reports is often necessary to 
make findings more understandable for patients and family.19 

In other medical fields it has been shown that visual aids enhance the recall of spoken 
medical instructions.20,21 Visual aids also improved the understanding of medical 
instructions, especially when a combination of visual, written, and verbal instructions was 
used.22 To our knowledge, no studies have explored the use of visual aids in providing 
neuropsychological feedback. A patient-friendly tool to visualize neuropsychological 
test performances could enable professionals to deliver patient-tailored information 
and may improve understanding of cognitive strengths and weaknesses and patient 
satisfaction. 
 The aim of this study was to develop a web-based visual tool for 
neuropsychological test results to increase the understanding of neuropsychological 
performances, to improve information retention and to support communication during 
feedback sessions. The second aim of this study was to determine the usability, 
technology acceptance, and feasibility of the tool. 
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ITERATIVE DEVELOPMENT PROCESS 

An iterative process was used to develop the web-based interactive visual tool 
during the “Innovations in NeuroPsychological assessment in the timely Diagnosis of 
Dementia” (INPAD) project. The visual tool was cocreated with patients, family members 
and neuropsychology experts using a stepwise approach including five consecutive 
phases spread over a 3-year time period (2017 – 2020) (Figure 1). All sessions in each 
phase were audiotaped and analyzed by summarizing and grouping the feedback.

 

Figure 1. Overview of the iterative development process of the visual tool. 

Phase 1:  Conceptualization phase

Methods
During the conceptualization phase, the content and design of the visual tool was 
developed using input from three multidisciplinary sessions with different disciplines 
(INPAD project group, neuropsychologists, software developers, interaction designer) 
and client panel members from the Alzheimer Center Limburg.  
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Results
Following the conceptualization phase, a consensus was reached on a visual tool with 
two modules (separate modules for psychologists and patients/family members) and 
on the cognitive tests to be included (supplementary material). The module for the 
psychologist should improve the diagnostic workflow and should contain detailed 
information regarding neuropsychological results. The module for the patient should 
be easy to read and include recommendations for daily life functioning. 

Table 1. Overview of cognitive domains and tests for the visual tool based on consensus 
in the multidisciplinary sessions.

Mental speed/Attention Concept Shifting Test A + B or Trail Making Test A23,24 

Stroop Color-Word Test 1 + 225

Letter Digit Substitution Test (LDST)26

Digit Span forwards (WAIS-IV)27

Executive functioning Concept Shifting Test C or Trail Making Test B23,24 

Stroop Color-Word Test 325

Category fluency (animals/occupations)28

Digit Span backwards and sorting (WAIS-IV)27

Memory Auditory Verbal Learning Test29

Visual Association Test (short and long version)30

Phase 2:  Pre-design phase

Methods
Based on the input from phase 1, concept versions of the visual tool were developed 
and evaluated using the think-aloud method 31 by neuropsychology experts (n = 18) 
working at memory clinics across twelve Dutch hospitals. These potential users were 
asked to think out loud while inspecting the different versions of both the patient and 
clinician modules. They were asked to rank the versions according to their preference.

Results 
In general, experts had positive feedback about the visualization concept versions and 
the table with raw and standardized z-scores. All experts provided comments regarding 
the design (e.g., font size, colors, and contrasts) and content (e.g., missing cognitive tests, 
questionnaires and observations, missing “language” as relevant cognitive domain, 
descriptions of daily life consequences too brief). They preferred the incorporation of a 
reliable change index 32,33 in the tool. 

Phase 3:  User consultation phase

All feedback from phase 2 led to new conceptual versions. These new versions were 
presented to fourteen patients and thirteen family members during four focus group 
sessions across three Dutch MCs. Participants were asked to participate if they were 
referred to the memory clinic for the evaluation of cognitive complaints and if they 
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had had an NPA in the past year. More information about this procedure is described 
elsewhere 34 The participants were asked for their opinions regarding these new 
concept versions and to rank the versions according to their preference.

Table 2. Characteristics of patients (n = 14) and family members (n = 13).

Focus group participants (n = 27)

Patients (n = 14) Family members (n = 13)

Age (mean ± SD [min-max]) 66.1 ± 7.9 [49 – 76] 62.9 ± 15.1 [30 – 82]

Women n (%) 5 (36%) 8 (62%)

Diagnosis MC visitor

   NCI 6 (43%) 5 (39%)

   MCI 3 (21%) 4 (30%)

   AD dementia 3 (21%) 2 (15%)

   CBS 1 (7.5%) 1 (8%)

   FTD 1 (7.5%) 1 (8%)

Relationship to MC visitor

   Spouse 11 (85%)

    Child 2 (15%)

Notes. Demographics are represented in n (%) unless stated otherwise. Abbreviations. SD = 

Standard Deviation, NCI = No Cognitive Impairment, MCI = Mild Cognitive Impairment, AD = 

Alzheimer’s disease, CBS = Corticobasal syndrome, FTD = Frontotemporal Dementia.

Results

Characteristics of patients and family members are presented in table 1. Overall, the 
visualized concepts were positively rated, and some feedback was given on the 
design (e.g., preference for larger fonts, red color for reflecting impaired scores was 
too confronting for patients). A line graph was most commonly preferred, due to its 
simplicity. All patients and family members indicated that explanations by a psychologist 
were required to fully understand the tool. In addition, they expressed the need for more 
information about the daily life consequences of the presented cognitive profile and 
how to deal with deficits.

Phase 4:  Design phase

The web-based prototype was developed using all feedback from the first three 
phases. Dutch normative data35  were used for transforming the raw scores into age 
and education-adjusted standard score, as well as for computing reliable change 
indices according to Jacobson and Truax 32 or Chelune et al.33, and implemented 
in the tool. The cognitive tests battery was adapted to the recently published 

CHAPTER 7



139

monodisciplinary guideline for NPAs  in the diagnostic work up for mild cognitive 
impairment and dementia.36 The usability of the prototype was evaluated by the same 
neuropsychological experts (n = 18) who participated in phase 2. Additional experts 
working at seven different institutions were recruited to maximize variation (total n = 
25). The think-aloud procedure was repeated, but this time, experts had to fill in raw 
test results from a dummy patient into the web-based prototype. They also completed 
a survey about the design of the tool with eleven items scored on a 7-point Likert scale 
(1 = totally disagree, 7 = totally agree). Experts were also asked to list three positive 
and negative aspects of the tool. Usability was evaluated using the System Usability 
Scale (SUS), which consists of ten items scored on a 5-point Likert scale (1 = strongly 
disagree, 5 = strongly agree) with a maximum of 100; this scale has been shown to have 
good psychometric properties.37,38 

Results
Overall, the experts were satisfied with the adaptations in the tool (e.g., more detailed 
description of daily life implications, easy data entry). Some additional remarks to 
optimize usability were given (e.g., the need for more specific fields for observations 
during the NPA, clearer warnings for data entry, choice in type of standard scores). On 
the survey, experts reported being very satisfied with the design (6.1 ± 0.8, range: 5 – 
7), and the usability was rated as excellent (88.1 ± 7.6, range: 70 – 87) [31]. The most 
commonly listed positive aspects were user-friendliness, clear information to give to 
patients, and opportunity to improve harmonization between MCs. The most frequently 
mentioned negative aspects were the lack of other commonly used tests, and fonts 
being too small. 

Phase 5:  Pilot study phase

Methods
All feedback from phase 4 was implemented, resulting in an optimized prototype of the 
visual tool (figures 2 and 3). An essential adaptation consisted of extending the section 
on everyday life implications. Here, psychologists could select implications of the NPA 
results for the patient’s daily life and provide corresponding tips per cognitive domain 
(e.g., ‘you can switch your attention very well when doing multiple things, ‘learning new 
information costs a lot of effort’, ‘writing things down could help you to remember to do 
the things you have planned’, ‘try and use pictures as a memory aid’). Next to standard 
sentences psychologists could add their own interpretations to individualize these 
recommendations. This prototype was subsequently used in the pilot evaluation in 
which two groups were compared (one receiving neuropsychological feedback without 
the tool and one with the visual tool) in three hospital-based centers in the Netherlands 
(Maastricht UMC+, Catharina Hospital Eindhoven, Radboudumc Nijmegen) to ascertain 
diversity in diagnostic disclosure procedures. 
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Figure 2. Patient view (of a fictional patient) in visual tool. Notes. This figure shows the results of the most 

recent assessment on the domains of mental speed, complex attention, memory, and language. Each point 

in the bar above the cognitive domains represents the score on a subtest. An orange point indicates a 

performance lower than minus 2 standard deviations. Below the figure the translation to daily-life 

functioning can be found. 
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Figure 3. Example of radar plot within psychologist view (of a fictional patient) of the visual tool. Abbreviations. 

LDST: Letter Digit Substitution Test, CST = Concept Shifting Test, TMT = Trail Making Test, int = interference, 

VLT = Verbal Learning Test, VAT = Visual Association Test, BNT = Boston Naming Test, Flu = Fluency.     

Study participants
In each center, ten patients from the memory clinic (with a family member, if available) 
were recruited (30 dyads). Patients were recruited when they were referred for an NPA. 
Patients were excluded if they had an MMSE < 20, impaired vision (i.e., would not be 
able to perceive the visual tool), an intellectual disability, or a history of (< 12 months) 
or current treatment for psychiatric disorders (e.g., major depressive disorder, bipolar 
disorder, psychotic disorder). Between February and December 2019, 37 patients 
and 35 family members were recruited for this pilot study. During the intake with the 
psychologist, patients and family members received written information about the 
study. Two weeks before the consultation with the psychologist, they were contacted 
by phone to inquire if they wanted to participate. Four patients and two family members 
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did not want to participate, and three patients were excluded. In total, 30 patients and 
28 family members participated in the study. One dyad participated in the study but 
did not return the surveys, despite several reminders by phone. Furthermore, the eight 
psychologists who used the visual tool participated in the pilot study. 

Procedures
During the pilot study, patients (n = 15) and family members (n = 15) received 
individual neuropsychological feedback without the visual tool. Next, the visual tool 
was implemented in the participating centers and used by the psychologists during 
individual feedback sessions with patients (n = 15) and family members (n = 13). After 
the feedback session, patients and family members of both groups completed several 
questionnaires. Furthermore, in both groups, six dyads (patient – family members) were 
randomly selected for in-depth interviews. A semi-structured guide was used with 
questions about their experience with the consultation and, if applicable, the visual 
tool. The psychologists also completed a questionnaire after each consultation, and 
participated in an in-depth interview using a semi-structured guide with questions 
about the experience with the visual tool during neuropsychological feedback. 

Questionnaire for the patients and family members 
To assess whether patients and their family members understood the explained findings 
of the NPA, three items (“I understand my NPA results”, “The explanation gave insight 
into cognitive weaknesses”, “The explanation gave insight into cognitive strengths”) 
were constructed by the authors. Items could be scored on a 5-point Likert scale (1 
= fully disagree, 5 = fully agree). To evaluate the interaction between participants 
and psychologists, questions from the Patient Provider Interaction questionnaire40 
were adapted and translated into Dutch. Items were scored on a 4-point Likert scale 
(1 = no, 2 = possibly no, 3 = possibly yes, 4 = yes). Several other questionnaires were 
also administered after they were translated into Dutch. First, the Patient Satisfaction 
Questionnaire (PSQ) was used to measure the satisfaction following the consultation 
using a visual analogue scale ranging from 0 (not satisfied at all) to 100 (extremely 
satisfied).41 The Patient-Doctor Relationship Questionnaire (PDRQ-9) evaluated the 
perceived relationship (e.g., helpfulness, trustworthiness, understanding) with the 
psychologist,42 and items could be scored on a 5-point Likert scale (1 = not at all 
appropriate, 5 = totally appropriate). The participants who received feedback with the 
visual tool were asked additional questions regarding the added value (“The graph 
made me understand the information better”, “The graph made it easier to follow 
the consultation”, “The graph gave me more insight into the cognitive complaints”, 
“Receiving the graph to take home had added value”), layout, and application of the 
visual tool (e.g., whether or not they inspected it at home or discussed it with others). 
These items were constructed by the authors and could be scored on a 5-point Likert 
scale (1 = totally disagree, 5 = totally agree).  
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Questionnaire for the psychologists
To investigate the level of acceptance, the psychologists completed the Technology 
Acceptance Model questionnaire.43 The questions addressed the following domains: 
perceived usefulness, perceived ease of use, intention to use, and attitude toward using 
the technology. The higher the scores on these domains, the more likely someone is 
to use the technology in question (figure 4).43 Additional questions on feasibility and 
satisfaction with the visual tool were constructed by the authors. All items (technology 
acceptance, feasibility, and satisfaction) were scored on a 7-point Likert scale (1 = totally 
disagree, 7 = totally agree)

Figure 4. Relation between domains of Technology Acceptance Model and actual system use.  

Data analysis
Statistical analyses were conducted using version 24 of the Statistical Package for 
Social Sciences (SPSS). To examine group differences between the groups (with 
versus without visual tool), χ2-tests or independent samples t-tests were conducted. 
Furthermore, descriptive statistics were reported. All interviews were transcribed 
verbatim and analyzed independently by two raters using ATLAS.ti version 8.4.4. One 
of the authors was not involved in previous phases of the INPAD study and became 
involved at a later stage to ascertain an independent view when conducting the 
analysis. First, an inductive approach was applied by adding open codes in the 
transcript. Then, themes were based on both the open codes and the semi-structured 
guide: expectations, experiences during the consultation, facilitators and barriers in 
remembering the information, and adjustment after the consultation. The categories 
and codes were discussed with two other authors to improve credibility.44 To gain insight 
into differences between the centers, the interviews were analyzed separately. The 
quotes used in the results section were selected and translated from Dutch into English. 

Results patients and family members

Background characteristics
Table 2 describes the characteristics of 30 patients and 28 family members. The majority 
of family members were spouses and had daily contact with the patient. No significant 
differences regarding age, sex, and education were found between participants in the 
group with and without the tool.
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Expectations before the consultation
Both patients and family members with and without the visual tool expressed that they 
did not know what to expect from the consultation. This was present in two centers 
where patients received the diagnostic disclosure together with neuropsychological 
feedback. These patients were worried and experienced feelings of uncertainty. 
Furthermore, they were all focused on the question of whether they, or their family 
member, had dementia or not. In one center where neuropsychological feedback was 
given after two weeks, these feelings were not present.

“Those are all things you bring with you … There is a signal in your head that is 

dormant, but present. Then I think, my God, what will be waiting for me if that [a 

dementia diagnosis] is the case?” (center 2, patient with visual tool) 
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Table 3. Characteristics of patients (n = 30) and family members (n = 28).

Without visual tool (n=30) With visual tool (n=28)

Patients (n=15) Family members (n=15) Patients (n=15) Family members (n=13)

Age, y (mean±SD [min-

max])

72.5 ± 8.7 [49 – 85] 67.2 ± 12.2[44 – 77] 71.1 ± 7.9 [59 – 88] 65.3 ± 13.3 [37 – 89]

Women 6 (40%) 11 (73%) 6 (43%) 9 (75%)

Education

   Low 0 (0%) 0 (0%) 0 (0%) 0 (0%)

   Middle 10 (67%) 9 (60%) 10 (71%) 5 (42%)

   High 5 (33%) 6 (40% 4 (29%) 7 (58%)

Diagnosis

   NCI 6 (40%) 7 (47%)

   MCI 6 (40%) 6 (40%)

   Dementia 3 (20%) 2 (13%)

Relationship to patient

   Spouse 13 (87%) 10 (83%)

   Child 2 (13%) 2 (17%)

Contact with patient

   Daily 13 (87%) 10 (83%)

   4-6 times a week 0 (0%) 0 (0%)

   1-3 times a week 2 (13%) 2 (17%)

   1-3 times a month 0 (0%) 0 (0%)

Notes. Demographics are represented in n (%) unless stated otherwise. Abbreviations. SD = 

Standard Deviation, NCI = No Cognitive Impairment, MCI = Mild Cognitive Impairment.

Experiences during the consultation
Overall, patients and family members in both groups were very positive regarding 
the consultation with the psychologist. They liked the psychologists’ tranquility, 
clear explanation, and attitude. They also appreciated the opportunity to ask all the 
questions they wanted, and they felt no time constraints. On the questionnaire, no 
significant differences were found between the groups concerning interaction, patient-
psychologist relationship, and satisfaction with the consultation (table 4).
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“I went home feeling relieved. Perhaps due to receiving attention for the first time. 

Those people know what they are doing. So many people do not understand it at 

all. You get the feeling that you are stupid.” (center 3, patient without visual tool)

Table 4. Comparison between groups without (n = 30) and with visual tool (n = 28) 
concerning communication, satisfaction and psychologist relationship. 

Without visual tool (n = 30) With visual tool (n = 28)

Patients (n = 15) Family members (n = 15) Patients (n = 15) Family members (n = 13)

Communication 46.7 ± 4.7 [23 – 43] 49.9 ± 3.9 [39 – 52] 47.6 ± 3.6 [41 – 52] 49.8 ± 2.3 [44 – 52]

Satisfaction with

   Needs addressed 80.7 ± 14.9 [60 – 100] 83.3 ± 9.8 [70 – 100] 74.3 ± 22.1 [20 – 100] 80.0 ± 12.1 [50 – 100]

   Patient’s involvement 83.3 ± 12.9 [60 – 100] 86.0 ± 9.9 [70 – 100] 79.3 ± 23.0 [20 – 100] 84.2 ± 10.0 [70 – 100]

   Information given 84.0 ± 12.4 [60 – 100] 86.0 ± 11.8 [60 – 100] 76.4 ± 22.4 [20 – 100] 84.2 ± 9.9 [70 – 100]

   Emotional support 78.7± 24.8 [0 – 100] 84.0 ± 11.8 [70 – 100] 77.9 ± 19.7 [40 – 100] 80.8 ± 14.4 [50 – 100]

   Interaction in general 85.33± 11.9 [70 – 100] 86.7 ± 10.5 [70 – 100] 81.4 ± 16.1 [50 – 100] 84.2 ± 10.0 [70 – 100]

   Overall satisfaction 82.4 ± 11.1 [66 – 100] 85.2 ± 9.3 [70 – 100] 77.9 ± 19.6 [32 – 100] 82.7 ± 9.9 [64 – 100]

Relationship 39.7 ± 4.9 [32 – 45] 38.7± 4.9 [32 – 45] 37.9 ± 6.2 [27 – 45] 39.3 ± 4.2 [33 – 45]

Notes. All scores are represented in mean ± SD [range]. The higher the score represents the more the patients 

or family members agreed.  

Regardless of the visual tool, information retention was reported to be low, which 
was experienced more by patients than by family members. They often remembered 
the diagnosis (or only that it was not dementia) but forgot other details. In case of no 
dementia this was accompanied by feelings of relief; in case of a dementia diagnosis, 
this was a confirmation of their suspicions. Participants needed some time during the 
consultation to process the information about the diagnosis.

“It lets you know where this is coming from. This gives some piece of mind even 

though it is a disease that is not really nice. Then you know what caused it and that 

you are not going crazy.” (center 1, patient with visual tool)

Patients and family members especially perceived benefits due to receiving information 
and concrete recommendations about the implications of the NPA results for daily life. 
The group in which the visual tool was used, appreciated that they could take home the 
concrete tips on paper. In both groups, the consultation mainly focused on cognitive 
weaknesses, and participants would have liked to hear more about cognitive strengths 
as well.

Facilitators and barriers in remembering information 
Over 60% of the patients and 80% of the family members in the group without the visual 
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tool indicated that they would have liked to receive something on paper to take home 
and thought that a visual aid would have been helpful. During the interviews, they 
explained that receiving information on paper meant that they could read it at home 
at their own pace. When the visual tool was used, more than 90% of the patients and 
80% of the family members liked that a graph was used and perceived the ability to take 
it home on paper as having added value. Both groups indicated that taking someone 
with you to the consultation facilitated information retention. Barriers in information 
retention were related to the emotions that accompanied receiving the diagnosis, 
cognitive impairment of the patient, and the setting of the consultation (e.g., when there 
were too many people present). 
  

“Just put everything on paper. If you cannot recall it anymore you can check it 

again. If you then still do not recall it, you check it again. Paper is very patient.” 

(center 3, family member without visual tool)

 

 “The psychologist drew a figure of the cognitive profile of my mother. And then I 

thought it wasn’t too bad …  A picture says more than a thousand words. Then you 

can see it visually.” (center 2, family member without visual tool)

Adjustment after the consultation
During the interviews, patients and family members from both groups mentioned that they 
discussed the results of the NPA within their social network. They also experienced that 
they were able to better cope with the cognitive complaints after the consultation (e.g., 
being more honest, more understanding toward the cognitive complaints). However, it 
remained difficult for some family members to adapt to the changed behaviors of the patient. 

Opinion of visual tool 
Patients and family members indicated that visual information was easier to understand 
and easier to remember compared to only receiving verbal information. One patient 
with dementia found the graph difficult to understand. Other aspects that added value 
included the ability to see their cognitive profile at one glance, the ability to receive 
implications of the NPA results for daily life, and an easier interpretation of their own 
performance by comparing it to a reference group. They also highly appreciated that 
they received something to take home (figure 5). Furthermore, they emphasized that 
the visual tool is only helpful when explained by psychologists during a face-to-face 
consultation.
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Figure 5. Level of agreement regarding the added value of the visual tool in patients (n = 15) and family 

members (n = 13). 

 
Results psychologists

Background characteristics
The work experience of the psychologists involved (n = 8) was on average (mean±SD) 14.3 ± 
6.6 years [range: 2.5 – 22]. Seven psychologists followed basic or advanced post-master’s 
professional clinical training, and one psychologist was still in training for a clinical license. 

Added value of visual tool 
In line with the patients and family members, psychologists reported seeing the 
cognitive strengths and weaknesses at one glance and giving something to take home 
as advantages of the visual tool. Having the reliable change index implemented in 
the tool was also considered a benefit. The psychologists argued that using multiple 
modalities (auditory, written and visual) might lead to a better understanding and 
retention of the information. The visual tool was evaluated as user-friendly and easy to 
use. Furthermore, some psychologists considered the visual tool as a way to standardize 
neuropsychological feedback sessions across psychologists.  

 

 “I think we say a lot to patients who sometimes only remember if they have 

dementia or not. By making it visual you can take them by the hand, and I think 

they will remember it much better … It really helps because you when you explain 

this in words, that makes it easily gets more complicated. To keep the language 

simple, a visual aid is very supportive.” (psychologist 8) 
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“I think the added value is that you can see the profile of strengths and weakness 

in one image. With repeated measurements you can also see it at one glance, 

what went better and what takes more effort. You have to use less words to explain 

this, and the words you use are supported by the visual tool.”  (psychologist 2)

Changes in the consultation
Using the visual tool led to a different way of explaining NPA results. It was considered 
valuable for explaining NPA results because psychologists could use the tool to 
summarize their explanation, and it felt more professional as they did not have to search 
through papers or draw their own graphs on a board or piece of paper. According to 
the psychologists, the use of the visual tool did not necessarily lead to more interaction. 
However, they indicated that the structure of the interaction did change, as patients and 
family members were prompted by the tool to ask questions right away. All psychologists 
said they would use the tool in their clinical work, but using the tool was something they 
had to get used to. Furthermore, psychologists in two centers said they would only use 
it if barriers and concerns were solved. This was particularly related to the integration of 
more tests in the tool to fit better with routine practice.  

“I had to get used to it, because I have a routine in how I say and explain things. 

… I was searching for what I was actually seeing on my screen and how I could 

explain that in small steps to the person sitting in front of me.” (psychologist 2) 

 

 “It makes it professional in a way. It appeals more to the imagination more than 

when I only have a folder full of loose sheets and papers” (psychologist 4) 

Barriers and concerns
As mentioned above, a major concern was the limited number of tests available in the 
visual tool, which made it difficult to explain the full assessment. A few practical concerns 
were also raised, such as better integration with the software of the electronic patient 
files so that test results do not have to be entered twice, a lack of clarity with respect to 
the graphs due to grayscale printers at the clinics, and the low availability of computers 
in some consultation rooms.

 

“Just imagine that you administered other cognitive tests which are 

now missing in the tool. That can really change the visualization of the 

results. Sometimes it seemed as if the domain memory had a very low 

performance, but we administered other memory tests that went well. Then, 

I have to adapt that with a pen and that creates confusion.” (psychologist 7) 

Technology acceptance
All psychologists indicated that the visual tool was helpful for explaining NPA results 
and that the ability to select the implications of the results for daily life was an important 
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feature of the system. They were satisfied with the system (mean ± SD, range; 5.6 ± 0.7, 
5 – 7) and indicated that it had a good design (5.9 ± 0.6, 5 – 7), attractive layout (6.0 ± 0.5, 
5 – 7), and readable text (5.8 ± 0.7, 5 – 7). Furthermore, high levels of agreement were 
present in the domains of perceived usefulness (5.4 ± 0.8, 4.0 – 6.2) and attitude toward 
using (6.0 ± 0.8, 4.5 – 7.0). Average agreement was reported on perceived ease of use 
(3.5 ± 0.6, 2.6 – 4.3).

DISCUSSION

The aim of this study was to develop a web-based visual tool to improve the explanation 
and understanding of neuropsychological test results, information retention and 
psychologist-patient communication. The second aim was to determine the usability, 
technology acceptance, and feasibility of the tool. An iterative process incorporating 
perspectives of different end-users (patients, family members, neuropsychology 
experts) was used to develop the tool. During the early development, already all users 
reported positive feedback about a visual tool to explain NPA results. The usability of 
the tool was evaluated as excellent by psychologists. The pilot study indicated that 
regardless of the visual tool, patients and family members were positive regarding the 
consultation with the psychologist. The visual tool led to an increase in understanding 
of NPA results. Patients, family members, and psychologists indicated that the overview 
of cognitive strengths and weaknesses, the implications of NPA results for daily life, and 
receiving something to take home had added value. However, the information retention 
in patients remained low. Psychologists indicated that the tool was useful and intuitive, 
and technology acceptance was high. Nevertheless, some barriers were mentioned 
that have to be addressed to increase feasibility in clinical practice.

Experiences with neuropsychological feedback 
Patients and family members from both groups were positive regarding the consultation 
with the psychologist, which might be related to patients receiving useful feedback.8,11  

Neuropsychological feedback is increasingly part of care as usual and used as a 
therapeutic intervention.8,45 However, in Dutch MCs, neuropsychological feedback is 
not part of standard practice. This is sometimes related to financial barriers but may also 
be due to the multidisciplinary nature of the MC,46 in which the medical specialist often 
communicates the diagnosis. Based on the small body of literature on experiences with 
NPA in MC settings, a need for a follow-up consultation with the neuropsychologist has 
been reported.8,34,47,48 Furthermore, providing neuropsychological feedback has been 
related to positive outcomes in other disorders.7 For example, in patients with traumatic 
brain injury, feedback helped both patients and family cope with the consequences,49 

and in patients with a mood disorder, reductions in psychiatric and cognitive symptoms 
were observed.50 

Information recall during neuropsychological feedback
In our pilot study, the information retention of patients, with and without the visual tool, 
remained low. No other studies have investigated whether retention 
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of neuropsychological feedback improved by offering visual aids, but other fields 
showed improved retention and understanding.20,51 Fewer worries were reported 
among patients and families in the center who had already received the diagnostic 
disclosure two weeks before receiving neuropsychological feedback. While low 
retention is likely to be at least partly due to memory problems, other factors may play 
a role as well. For example, the low level of information retention might be due to the 
emotional impact of receiving a diagnosis. Emotional information might be prioritized 
over other competing information, and neutral information has been found to decay 
over time more rapidly than emotionally loaded information.5,52 Other explanations 
for low medical information retention could be clinician-related factors (e.g., using 
difficult terminology), patient-related factors (e.g., education, experienced stress), or 
a focus on diagnosis-related information.13,15 All participants indicated that receiving 
both oral, written, and visual information would facilitate information retention. To our 
knowledge, only two studies showed that written information increased free recall of 
neuropsychological recommendations, but no differences were found in the recall 
of diagnostic information.16,17 Offering tailored and high-quality information remains 
important because it can give patients the opportunity to take more responsibility for 
their health, respond better to health-related problems,53 feel more in control,54 and 
participate in a more active manner in shared decision making.55 It is also important 
to provide neuropsychological feedback after patients have received the diagnostic 
disclosure and not at the same time. Furthermore, interventions that support information 
provision improved quality of life in patients with dementia.56 

Strengths and limitations 
A prominent strength of the current study is co-creation with different users of the tool, 
which might have resulted in the high rates of usability in our visual tool. The feedback 
of patients, family members, and neuropsychology experts on the content, design, and 
layout of the tool led to an adapted version that better fits the needs of the end-users. 
Co-creation involves different user perspectives because every individual brings their 
own knowledge, which can lead to collective creativity,57 a shared understanding of 
the product,58 innovative generation of ideas, critical thinking, reciprocal knowledge 
gain, and long-term involvement of the potential users.59. From a software development 
perspective, high usability (also referred to as “quality in use”) prevents the occurrence 
of errors and results in higher user satisfaction, reduced training and documentation 
costs, and a better cost-benefit ratio.60 Another strength is the involvement of three 
different centers to take the variability between centers into account. The variability in 
the sample was further increased by using a purposive sampling approach to account 
for the heterogeneity present in memory clinic populations. Furthermore, multiple types 
of triangulation in our methodological approach have led to an enrichment of the data.
  However, some limitations have to be considered as well. Due to the variability 
between the centers, it is difficult to generalize our findings to a broader memory 
clinic population. Methodological problems with questionnaire data should also be 
considered. For example, respondents often score equally high or low on domains of 
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outcome measures, which can lead to an underestimation.61  Another important note is 
that the visual tool might not be suitable for all participants. In our study, one patient with 
dementia found the visual tool too difficult to comprehend. However, the caregiver of 
this patient was very grateful for the information because it gave her more tools to cope 
with the diagnosis of her husband.

CONCLUSION

A standardized visual tool could be used as a communication aid during 
neuropsychological feedback sessions by giving the psychologist a frame of relevant 
feedback aspects, including the translation to daily life recommendations. The visual 
tool developed in this paper provides such a framework and can be used as a starting 
point. Future research should optimize the visual tool. More cognitive tests and 
normative data should be included. Additionally, integration with the hospital-based 
patient system would be ideal. Moreover, adaptation of the tool for other patient groups, 
such as patients with traumatic brain injury, stroke or psychiatric disorders, should be 
explored, as well as longer evaluation periods in larger samples.   
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INTRODUCTION

The relevance of neuropsychological assessment (NPA) and neuropsychological 
feedback in the diagnostic process of cognitive disorders, such as Mild Cognitive 
Impairment (MCI) and dementia, has been increasingly recognized.1 The main aim 
of this thesis was to explore the role of NPA and neuropsychological feedback in 
Dutch memory clinics (MCs). Another aim was to explore if a visual aid could help in 
communicating neuropsychological test results to patients and family members. In 
the first part of this thesis, I explored the development of MCs in the past twenty years 
(Chapter 2), in particular their NPA procedures, and described the development of a 
monodisciplinary guideline for NPAs in MCI and dementia (Chapter 3). Furthermore, the 
experiences of patients and family members with NPA and diagnostic disclosure were 
evaluated (Chapter 4), and the cross-sectional and longitudinal association between 
subjective and objective cognitive decline, depressive symptoms, and progression to 
dementia in MC patients (Chapter 5). In the second part of this thesis, the literature on 
providing neuropsychological feedback to patients and family members was reviewed 
(Chapter 6), and the development of a visual tool for neuropsychological test results 
was described (Chapter 7). 

This chapter starts with an overview of the main findings of this thesis. Next, 
methodological considerations, clinical implications, and future directions are 
discussed. 

MAIN FINDINGS AND IMPLICATIONS 

Part one:  Neuropsychological assessment at Dutch memory clinics  

Early diagnosis of dementia and development of Dutch MCs
In the past twenty years, MCs have become regular care facilities for making an early 
diagnosis of cognitive disorders. Their number and capacity have increased, and up 
to half of the incident cases of dementia are currently estimated to be diagnosed at an 
MC in the Netherlands (Chapter 2). Having more regular care facilities for diagnosing 
dementia is a positive development, as the prevalence of dementia is likely to increase 
further in the next decades, resulting in a larger health care demand. Furthermore, 
facilities for making an early diagnosis of dementia are being promoted worldwide, as 
stated in several national dementia strategies.2-4 Benefits of an early diagnosis include, 
among others, less uncertainty due to insight into the underlying disease, receiving timely 
support or access to information (e.g., via a case manager, psychosocial interventions, 
or other support),5-7 delaying institutionalization, and the opportunity to make decisions 
regarding the future with a relatively intact cognitive capacity.8 Another benefit is that 
in an MC setting, it is possible to reassure patients without cognitive impairment, who 
are often present at MCs (the ‘worried well’). However, an early diagnosis of dementia 
may have negative consequences, such as stigmatization, feelings of hopelessness, or 
mood problems.9 Next, questions regarding the cost-benefit of an early diagnosis can 
be raised due to the absence of a curative treatment.10 The majority of patients, 
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however, favor diagnostic disclosure over not knowing what is wrong with them, as 
disclosure may promote feelings of autonomy and enable patients to make plans about 
their future. Arguments against diagnostic disclosure included fear of getting upset or 
the absence of a treatment.11 In many studies both ‘early’ and ‘timely’ diagnosis have 
been used interchangeably. An ‘early diagnosis’ refers to receiving a diagnosis before 
any clinical symptoms have appeared (e.g., a diagnosis of Alzheimer’s disease based 
on positive biomarkers in the prodromal phases). In contrast, a ‘timely diagnosis’ has 
a person-centered focus and is defined as receiving a diagnosis when it benefits the 
individual.12 Therefore, in the Dutch healthcare system, when a patient and family 
present to the general practitioner (GP) with worries about having dementia, the GP 
should gain insight into their reasons, needs, and wishes and ascertain that they know 
what they can expect from receiving a diagnosis. Ultimately, deciding whether to refer 
to an MC should be a shared-decision making process.13 

Diagnostic value of neuropsychological assessment 
An NPA is being used in nearly all MCs in the Netherlands, which shows its important 
role in the diagnostic process of cognitive disorders. The added diagnostic value of an 
NPA has been identified on several aspects. First, an NPA leads to improved diagnostic 
accuracy when integrated with findings of the initial clinical evaluation of the medical 
specialist or other diagnostic tools.1,14 Next, an NPA has a high sensitivity (>80%) 
and specificity (>90%) when differentiating between dementia and normal aging.15 

Furthermore, a recent meta-analysis shows that MC patients who do not convert to 
dementia perform better on multiple cognitive subdomains compared to patients 
who do convert to dementia.16 Compared to cognitive screening tools, an NPA is more 
sensitive in diagnosing the early phases of cognitive decline due to neurodegenerative 
disease.17-19 NPA results can also be used therapeutically by giving feedback in a 
collaborative manner and the translation to daily life functioning.20 Patients’ experiences 
with an NPA have not been studied extensively. Still, a few studies show positive findings 
in terms of experiences reported by patients visiting a neuropsychology outpatient 
clinic.21,22 Negative experiences (e.g., increased performance anxiety, feelings of 
discomfort due to realization of cognitive impairment) are reported by patients with 
dementia.23 Chapter 4 of this thesis shows that both patients and their family members 
have mixed (both positive and negative) emotions when undergoing an NPA. 

Harmonization and concerns about neuropsychological assessment 
When evaluating the characteristics of an NPA among psychologists working in Dutch 
MCs, we identify a large variability in cognitive tests, questionnaires, or rating scales. 
The majority of psychologists express a desire for harmonization, which led to the 
development of a monodisciplinary guideline (Chapter 3). The in-depth interviews 
in chapter 3 identify a few concerns related to neuropsychological testing. The first 
concern is the limited or lack of up-to-date normative data available, especially for 
specific populations (e.g., intellectually disabled or illiterate participants or individuals 
with non-Western cultural background) or the lack of specific tests for domains such 
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as social cognition. This study was conducted before the full launch of the Advanced 
Neuropsychological Diagnostics Infrastructure (ANDI) project. In this research project, 
healthy control data from several research groups in the Netherlands and Flanders 
were combined into one normative database. This offers an infrastructure with updated, 
regression-based norms based on a large sample (including more individuals over 
80). ANDI also enables multivariate comparisons, which are more sensitive to detect 
cognitive impairment.24 One final barrier mentioned by psychologists working in MCs in 
the survey was the inability to give neuropsychological feedback to patients and family 
members after an assessment was completed. 

Association between self- and proxy-reported cognitive decline and 

neuropsychological tests
The results of chapter 5 show that proxy-reported cognitive decline is associated 
with objective cognitive functioning and conversion to dementia, while self-reported 
cognitive decline is associated with depressive symptoms. The number of patients 
visiting Dutch MCs with dementia decreased (Chapter 2: 85% in 1998 to 53% in 2016) 
and more patients are seen with MCI (10% in 1998 to 25% in 2016) or no cognitive 
impairment (5% in 1998 to 22% in 2016). An explanation for this increase may be the 
fact that MCs have become a mainstream health-care facility for diagnosing cognitive 
disorders. Another explanation may be the increased awareness towards dementia in 
our society. In itself this is a positive change, but the downside of this development is that 
individuals might worry sooner about having dementia when they experience cognitive 
changes that are, for example, aging-related. The association between self-reported 
cognitive decline and depressive symptoms may be the result of a negative bias26 

which alters the self-perception of cognitive functioning.27 Indeed, depressive patients 
seem to underestimate their cognitive functioning compared to healthy participants.28 

This is in line with the recently introduced concept of functional cognitive disorders 
that relates a cognitive decline to affective symptomatology, negative self-evaluation, 
or negative illness perceptions.25 Patients with a subjective cognitive decline might be 
at-risk for misdiagnosis and therefore, future research is necessary to improve diagnosis 
and effective treatment of functional cognitive disorders. 

Part two:  Insights into neuropsychological feedback and the    
  development of a visual aid

Importance of neuropsychological feedback 
In most Dutch MCs, neuropsychological feedback is not routinely provided by the 
psychologists. Consequently, MC patients and family members cannot profit from 
the therapeutic benefits of neuropsychological feedback. Our scoping review on 
neuropsychological feedback (Chapter 6) indicate that patients are generally satisfied 
with neuropsychological procedures, especially when they receive useful feedback. 
The benefit of receiving neuropsychological feedback is demonstrated in various 
patient populations who experience cognitive problems, for example by an increase 
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in quality of life, a reduction of psychiatric symptoms, or less subjective cognitive 
complaints.29-31 Furthermore, collaborative neuropsychological feedback sessions, 
using principles from motivational interviewing (MI), may have a therapeutic value by 
giving insight into cognitive strengths and weaknesses with a translation to daily life.32,33 
However, recall of neuropsychological feedback is low. This is also in line with findings 
of our focus group study reported in Chapter 4, which show that both patients and 
family members remember little information after the diagnostic disclosure. Kessels34 
describes that 40-80% of information told by healthcare professionals is forgotten 
immediately. The greater the amount of information, the less patients will recall.35 Another 
issue is that only about half of the information that is being remembered is remembered 
correctly.36 Three types of variables can be identified that explain this phenomenon: 1) 
clinician-related factors (e.g., using difficult terminology), 2) patient-related factors (e.g., 
aging-related memory functioning, anxiety or distress, perceived importance of the 
information), and 3) mode of information (e.g., written, visual or verbal).34 The cognitive 
model of Ley37 emphasizes the importance of information recall and comprehension 
for patient satisfaction and treatment adherence. Figure 1 shows an adapted version of 
Ley’s model to neuropsychological feedback sessions. 
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Figure 1. Adaptation of Ley’s cognitive model of adherence to neuropsychological feedback settings.37 

Abbreviations. NP: neuropsychological, A: assessment.   

Preliminary findings show that neuropsychological feedback sessions using MI 
techniques in patients with a substance use disorder (n = 30) increased attendance 
of these sessions (71% of participants present during feedback sessions versus 48% in 
the care as usual group).33 This offers another argument for giving neuropsychological 
feedback with MI techniques. Effectively communicating neuropsychological feedback 
is very important. However, this might be a challenge in patients with a cognitive 
impairment, which is characterizing of the majority of MC patients. 

Content, usability, and feasibility of a visual tool of neuropsychological test results
The low level of information recall in patients and their family members emphasizes 
the need for communication aids. Offering a written summary of neuropsychological 
feedback improves free recall of recommendations. However, the overall level of the 
information they remembered is still relatively low.39,40 Therefore, the development of a 
visual tool for use in a MC setting may improve information recall and understanding, 
as well as satisfaction and treatment adherence (Figure 2), and eventually might even 
increase quality of life.41 
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Figure 2. Understanding and recall of NPA results, based on the adaptation of Ley’s cognitive model of 

adherence.37 Abbreviations. NP: neuropsychological, A: assessment.   

Other authors have already reflected on the potential benefit of using visual aids to 
improve medical information recall.42,43 Pictures that are closely related to written or 
spoken text increases attention and recall of health information44. All patients may 
benefit from using visual aids, but patients with low literacy skills seem more likely to 
do so.44 Visual aids can transcend language and numeracy barriers which improves 
effective communication.45 Furthermore, tailored and high-quality information may help 
patients to take responsibility and better respond to health problems.46 It enables more 
active patient participation and shared-decision making.47 However, to our knowledge 
such a tool does not exist for giving neuropsychological feedback. To this end, we 
developed the visual tool during the ‘Innovations in NeuroPsychological Assessment in 
the timely Diagnosis of Dementia’ (INPAD) project (Chapter 7). The visual tool is overall 
evaluated positively by patients, family members, and psychologists. Identified benefits 
include having a visual overview of cognitive strengths and weaknesses, the translation 
of NPA results to daily life, and to receive something on paper to take home. Not only 
is the tool developed to improve understanding of information and remembering 
information, but also to improve the diagnostic workflow. Concerning the latter, some 
barriers are identified, such as the limited set of cognitive tests that could be processed. 
A consensus between all perspectives is that the tool should only be used during the 
in-person consultation with the patient and should only be used by psychologists. To 
implement the tool in MC practices, it first has to be expanded, making it possible to 
process more cognitive tests and use better normative data sets. Next, the tool should 
be evaluated in a multiple MCs for a longer time period to evaluate implementation 
facilitators and barriers. In addition, a long-term and self-sustaining business model 
should be developed to be able to adapt the tool in the future to changes and newly 
developed needs. The lack of such a business model is one of the key implementation 
barriers of eHealth interventions.48 
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METHODOLOGICAL CONSIDERATIONS

Strengths
A main strength of this thesis is the use of an iterative process and involvement of 
patients, family members, and professionals during the development of the visual tool. 
Doing research with the public is referred to as patient and public involvement (PPI).49 

Involving people living with dementia in research is also increasingly recognized, as 
it is incorporated in international research recommendations.50,51 PPI improves the 
quality, relevance, and ethical conduct of research.52 Furthermore, it is highlighted as 
an essential component to carry out high-quality research.53 This iterative process is in 
line with the Medical Research Council (MRC) framework used for the development 
of complex interventions.54 Involving patients with a cognitive impairment in PPI leads 
to improved self-esteem, feeling connected to the community, and the experience 
that patient still contribute to society.55 Another strength of this thesis is the variation 
in research designs and methodology (survey, in-depth interviews, focus groups, 
longitudinal follow-up study, think-aloud sessions, pilot study). In the survey studies 
(Chapter 2 and 3), a high response rate is obtained implying a good representation of 
the Dutch MCs. Another strength is taking into account the heterogeneity of the MC 
population by using the purposive sampling method. By doing this, patients with no 
cognitive impairment, MCI, and mild dementia are included.

Limitations
Some limitations also have to be considered when interpreting the data. First, the results 
in this thesis cannot be extended to other populations, MCs, or countries. Patients with 
moderate to severe dementia are not included in this study because those patients are 
often not seen in MCs in the Netherlands. Second, the sample sizes are small in some 
of the studies in this thesis, also related to the qualitative study design, which offers 
important insights into experiences and needs. Third, in chapters 4 and 7, patients 
and family members are interviewed together. While this facilitates support during 
the interview, they might have not felt comfortable sharing everything. Finally, in the 
longitudinal follow-up study (Chapter 5), there is an attrition bias which is not completely 
at random, as the group that dropped-out at follow-up moments was significantly older 
and performed worse on the NPA compared to the participants who did not drop-out. 
This might have caused an underestimation of the group differences because patients 
with a lower cognitive performance did not participate at follow-up. However, in the 
repeated-measures design, the maximum likelihood method was applied to account 
for missing data points. 

CLINICAL IMPLICATIONS 

The studies in this thesis provides insight into the NPA and neuropsychological 
feedback in MCs. There are several clinical implications that are discussed below. 
 First, findings in this thesis show that both NPA and neuropsychological 
feedback are of added value in the diagnostic process of cognitive disorders due 
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to neurodegenerative disease and should ideally be part of the diagnostic routine. 
Although an NPA is part of the diagnostic set-up in most Dutch MCs, the proportion of 
patients in whom the assessment is used varied. For example, in some clinics carrying out 
an NPA was not possible due to practical reasons (e.g., waiting lists or time constraints) 
while in other clinics only a cognitive screening is used due to a different view on using 
an NPA in the early diagnosis of cognitive disorders. However, an NPA adds value to 
memory clinic procedures as it improves diagnostic accuracy in MC patients without 
cognitive impairment or those with MCI.14 Furthermore, the diagnostic accuracy further 
increases when both an NPA and neuroimaging are combined.1 An NPA shows to 
be more sensitive to predict conversion to dementia and detect disease progression 
compared to neuroimaging and cerebrospinal fluid biomarkers,56,57 and can predict 
future cognitive deterioration in currently cognitively healthy people.58 In line with 
the Dutch multidisciplinary guideline of diagnosis and treatment of dementia, an NPA 
should always be used in case of doubt about the presence of cognitive impairment that 
might indicate a neurodegenerative disease.19 Next to having a diagnostic value, giving 
neuropsychological feedback offers the opportunity to give psychoeducation about 
cognitive strengths and weaknesses, as well as potential compensatory techniques 
in a therapeutic manner.20,59 Especially this last component is what separates an NPA 
from the other diagnostic tools in the MC. An NPA should be used to help patients and 
explain what they can do to deal with their cognitive complaints. Second, the low level 
of information recall is something clinicians should be aware of and take into account 
during their consultations, for example by using written or visual information. Several 
frameworks are described in chapter 6 which could guide psychologists in giving 
feedback.
 Finally, another implication for clinical practice is that the study described 
in chapter 5 shows that especially proxy-reported cognitive decline is related to an 
increased risk of dementia. Although involving an informant has always been part of 
diagnostic guidelines, informant history taking in dementia diagnostic processes has 
received little scientific attention. This is worrisome because the perspective of family 
members is important to, for example, adequately differentiate between cognitive 
impairment due to a neurodegenerative disease and other causes by evaluating 
interference in daily live. The default position in clinical practice should be that a 
clinician always asks a patient which family member they would want to involve. When 
informant history is taken together with the patient present, it might give insight into 
differences between family members and patients. The reactions of patients to what 
family members say during this intake consultation might be very informative in itself. 

FUTURE DIRECTIONS 

Findings from this thesis show that an NPA with neuropsychological feedback is of added 
value for MC practices. It remains important to further follow-up on the development of 
Dutch MCs and characteristics of the NPA. Interesting research questions are whether 
there are still concerns regarding neuropsychological assessment, and whether the 
monodisciplinary guideline led to more harmonization between clinics. Repeated 
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monitoring of this development offers insight into the experiences and needs of 
clinicians in the early diagnosis of cognitive disorders. 
 Furthermore, the importance of neuropsychological feedback and experiences 
with neuropsychological procedures is described in the current thesis. However, this 
thesis shows that methodological rigor in previous studies was lacking. More high-
quality studies are needed to formulate stronger statements about the long-term 
effects of giving neuropsychological feedback and experiences with these procedures 
(e.g., less stress or caregiver burden). This might be a challenge due to the unblinded 
character of giving feedback. Nevertheless, other research designs might also be 
appropriate such as mixed-methods studies. Future studies should include specific 
populations such as immigrants and patients with low literacy. Adhering to the criteria 
from the CONSORT for Social and Psychological Interventions (CONSORT-PSI) might 
be helpful in setting up such studies.67 

CONCLUDING REMARKS 

In conclusion, the research presented in this thesis provides a valuable contribution to 
the knowledge on neuropsychological procedures within Dutch MCs, specifically on 
giving neuropsychological feedback. Findings show that an NPA has a clear diagnostic 
value in an MC population, and that giving neuropsychological feedback is related 
to positive patient outcomes and can be used therapeutically. These results can be 
used to inform both clinicians and researchers of the benefits of neuropsychological 
feedback and the positive contribution of using a visual aid in delivering this feedback. 
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SUMMARY
Dementia is a disorder which is characterized by a deterioration in cognitive functioning 
and the inability to function independently in daily life, and is mainly caused by a 
neurodegenerative disease. A dementia diagnosis has a huge impact on both the 
patient and family, which emphasizes the need for high-quality diagnostic assessment 
and disclosure. One of the most frequently used diagnostic tools in the diagnosis 
of cognitive decline due to a neurodegenerative disease is a neuropsychological 
assessment (NPA). An NPA and neuropsychological feedback have a clear diagnostic 
and therapeutic value, such as improved diagnostic accuracy and positive impact of 
feedback on patient outcomes. However, the recall of feedback is low, which might 
lead to lower satisfaction and treatment adherence. Furthermore, neuropsychological 
feedback is not a regular practice in Dutch memory clinics (MCs). Therefore, the main 
aim of the first part of this thesis is to gain more insight into the development of MCs in the 
Netherlands and characteristics of the NPA within these clinics. The aim of the second 
part is to investigate the literature on neuropsychological feedback and to develop a 
web-based visual tool to improve the communication about neuropsychological test 
results in feedback sessions.  
 Chapter 1 provides a general introduction to the topics and aim of this 
thesis. Information on cognitive complaints, cognitive disorders resulting from 
neurodegenerative diseases, and the importance of neuropsychological assessment 
and feedback is provided. Furthermore, an outline with research questions is presented. 
 In Chapter 2, results of a survey on the development of Dutch MCs in 
1998, 2004, 2009, and 2016 are presented. During this period, MCs have become a 
mainstream facility for the timely diagnosis of cognitive disorders. The number and 
capacity of these clinics increased tremendously. In addition, more patients with milder 
cognitive problems seek for help at a MC and MCs are better embedded in regional 
care chains. Finally, there appeared to be a lot of variation in the diagnostic tools used. 
 Chapter 3 describes a survey study and additional in-depth interviews 
among psychologists working in a MC setting. The aim was to gain insight into the 
characteristics and working methods of the NPA. The results from the survey and 
interviews showed that both the procedure and content of the NPA varied widely 
between MCs. This mainly concerned the cognitive tests, questionnaires, and rating 
scales used. The psychologists also indicated a need for harmonization and a need for 
a monodisciplinary guideline. Based on these findings, we elaborate in Chapter 3 on 

the development of the monodisciplinary guideline ‘Neuropsychological assessment in 

mild cognitive impairment (MCI) and dementia’. This guideline proposes a harmonized 
neuropsychological core battery to use in MCs. 
 In Chapter 4, four focus groups in three different MCs were carried out with 
fourteen patients and thirteen family members. Three overall themes were identified: 
uncertainty, early diagnostic paradox, and knowledge utilization. The results showed 
that both patients and family members felt uncertain before, during, and after their visit 
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at the MC. The early diagnostic paradox refers to the presence of negative (discomfort 
due to the awareness of cognitive complaints) and positive experiences and emotions 
(relief or confirmation due to outcome of the NPA and diagnosis). Finally, it appears that 
only a small proportion of the information given can be remembered. 
 Chapter 5 describes on a large five-year follow-up cohort study: The Bio-Bank 
Alzheimer Center Limburg (BBACL) study. In this study, 405 patients from the Maastricht 
MC were included. Results from this study showed that subjective cognitive decline was 
associated with lower performance on an NPA and with more depressive symptoms. 
However, proxy-reported decline was more strongly associated with a widespread 
pattern of lower cognitive performance and with the development of dementia within 
five years. There was no relation between self-reported cognitive decline and NPA 
performance or conversion to dementia.
 In Chapter 6, a scoping review on feedback about neuropsychological 
findings, and recommendations for clinical practice was described. In this review, 41 
papers were included, of which 26 were research papers. Most studies showed that the 
satisfaction with an NPA was high. Furthermore, offering neuropsychological feedback 
was related to positive patient outcomes (e.g., increase of quality of life, increased 
understanding of the disease, and decrease of psychiatric/cognitive symptoms). 

However, in line with findings of Chapter 4, information of neuropsychological feedback 
was low. Previous studies showed that communication aids, such as providing written 
information, improved remembering neuropsychological outcomes. 
 Chapter 7 describes the development of a web-based tool aimed at visualizing 
neuropsychological performances. In addition, usability, technology acceptance, and 
feasibility were investigated. The tool consists of a data-entry tool that psychologists can 
use to fill in raw data from an NPA. The tool automatically calculates and presents the 
normative standardized scores. Furthermore, the tool offers an automatized translation 
of the results to visual graphs (also for repeated measurements) in two modules: one for 
the psychologist and one for the patient and family members. In the patient module, a 
translation of the test results to daily life recommendations is included. The development 
was characterized by co-creation with patients, family members, and professionals. 
They were repeatedly involved to continuously adapt the initial concept versions, and 
in later stages the prototype, to better fit the needs of these end users. High usability was 
reported by psychologists during early development. A pilot study was carried out in 
patients and family members receiving neuropsychological feedback without (n = 30) 
and with the tool (n = 28). Regardless of the visual tool, both patients and family members 
were positive about the consultation with the psychologist. However, information recall 
in patients remained low in both groups. Nevertheless, patients, family members, and 
psychologists were positive about the visual tool. Psychologists described the tool as 
intuitive to use and technology acceptance was high. Furthermore, patients, family 
members, and psychologists appreciated the benefit that there was an overview of 
cognitive strengths and weaknesses, a translation to daily life recommendations, and 
to receive information on paper to take (or give) home. Finally, some important barriers 
were identified by psychologists (e.g., missing other commonly used cognitive tests) 
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that should be addressed for future implementation.  
 In Chapter 8, the main results are summarized and integrated. In addition, 
a critical reflection is given on methodological aspects and implications for clinical 
practice and future research.
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NEDERLANDSE SAMENVATTING  
Dementie wordt gekenmerkt door een achteruitgang van het cognitief functioneren 
evenals het onvermogen om onafhankelijk te functioneren in het dagelijks leven, en 
is doorgaans het gevolg van een neurodegeneratieve aandoening. Een dementie 
diagnose heeft een grote impact op zowel de patiënt als zijn of haar naasten, hetgeen 
het belang van een gedegen diagnostisch onderzoek en een uitslaggesprek 
benadrukt. In de diagnostiek heeft het neuropsychologisch onderzoek (NPO) een 
belangrijke plaats. Het NPO heeft zowel een diagnostische als therapeutische waarde, 
waar het weergavegesprek een belangrijke plek bij inneemt. Patiënten en hun naasten 
onthouden echter maar weinig informatie, waardoor ze soms ook minder tevreden 
zijn over dit gesprek en de therapietrouw niet optimaal is. Daarnaast blijkt ook dat het 
weergavegesprek waarin de neuropsychologische testresultaten besproken worden 
niet altijd onderdeel is van de klinische praktijk binnen de Nederlandse geheugenpoli’s 
(GPs). Daarom is het doel van het eerste deel van dit proefschrift inzicht te krijgen in de 
werkwijze van GPs en de plaats van het NPO hierin. Het doel van het tweede deel is het 
in kaart brengen van de literatuur over neuropsychologische weergavegesprekken en 
het ontwikkelen van een geautomatiseerd visueel hulpmiddel als communicatiehulp 
bij het terugkoppelen van NPO-resultaten. 
 Hoofdstuk 1 geeft een algemene inleiding op het thema en de doelstellingen 
van dit proefschrift. In dit hoofdstuk komen cognitieve klachten, cognitieve stoornissen 
als gevolg van neurodegeneratieve aandoeningen, het belang van het NPO en de 
terugrapportage hiervan aan bod. Tevens komen de onderzoeksvragen en de opzet 
naar voren.  
 In Hoofdstuk 2 wordt een vragenlijstonderzoek beschreven over de 
ontwikkeling van Nederlandse GPs in 1998, 2004, 2009, en 2016. GPs zijn in deze 
periode reguliere faciliteiten geworden gericht op de tijdige diagnostiek van cognitieve 
stoornissen. Zowel het aantal als de capaciteit van deze poli’s is enorm toegenomen. 
Daarnaast worden er meer patiënten gezien met lichtere cognitieve problemen en is 
er sprake van een betere inbedding in de regionale ketenzorg. Tenslotte blijkt er veel 
variatie te zijn in de gebruikte diagnostische instrumenten. 
 Hoofdstuk 3 beschrijft een follow-upvragenlijstonderzoek (ingevuld door 
psychologen werkzaam op de GP) met als doel inzicht te krijgen in de kenmerken van 
en werkwijze rondom het NPO. Aanvullende diepte-interviews werden uitgevoerd 
met elf psychologen. De resultaten van de vragenlijsten en interviews laten zien dat 
zowel de procedure als de inhoud van het NPO sterk varieert tussen de GPs. Dit betreft 
dan vooral de gebruikte cognitieve tests, vragenlijsten en beoordelingsschalen. De 
ondervraagden geven tevens de behoefte tot harmonisatie aan en zien de noodzaak van 
een monodisciplinaire richtlijn. Op basis van deze bevindingen is de monodisciplinaire 

richtlijn: “Neuropsychologisch onderzoek bij lichte cognitieve stoornissen (MCI) en 

dementie” ontwikkeld, die ook beschreven wordt in hoofdstuk 3. De richtlijn bevat een 
geharmoniseerde neuropsychologische kernbatterij voor GPs. 
 In Hoofdstuk 4 werden vier focusgroepen georganiseerd in drie verschillende 
GPs met veertien patiënten en dertien naasten. Drie thema’s werden geïdentificeerd: 
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onzekerheid, vroege diagnostische paradox en kennisverwerving. De vroege 
diagnostische paradox verwijst naar zowel de negatieve (als gevolg van confrontatie 
met cognitieve klachten) als positieve ervaringen en emoties (opluchting of bevestiging 
door uitkomsten NPO en diagnose) in het diagnostische traject. Zowel patiënten als 
naasten gaven aan zich onzeker te voelen voor, tijdens en na het bezoek aan de GP. 
Tenslotte blijkt dat er weinig van de gegeven informatie beklijft.    
 Hoofdstuk 5 beschrijft een grote vijfjarige follow-upcohortstudie: de Bio-Bank 
Alzheimer Center Limburg (BBACL)-studie. In dit hoofdstuk werden 405 patiënten 
van de Maastrichtse GP geïncludeerd. Uit dit onderzoek bleek dat de subjectief 
ervaren cognitieve achteruitgang samen hing met lagere testprestaties op het NPO 
en met meer depressieve klachten. De door de naaste gerapporteerde cognitieve 
achteruitgang van de patiënt hing sterk samen met de cognitieve achteruitgang op 
verschillende domeinen, en met conversie naar dementie. Er bleek geen samenhang te 
zijn tussen zelf-gerapporteerde cognitieve achteruitgang en de prestatie op NPO-taken 
of conversie naar dementie. 
 In Hoofstuk 6 wordt een verkennende literatuurstudie beschreven naar de 
effecten van het weergavegesprek gericht op het bespreken van neuropsychologische 
resultaten, met aanbevelingen voor de klinische praktijk. Er werden 41 artikelen 
geïncludeerd, waarvan 26 onderzoeksartikelen. De studies weergeven dat de 
tevredenheid met het NPO hoog is. Het bespreken van neuropsychologische uitslagen 
bleek samen te hangen met een betere kwaliteit van leven en een beter begrip van de 
aandoening. Ook hier blijkt weer dat maar weinig informatie onthouden wordt. Enkele 
onderzoeken laten echter wel zien dat communicatiehulpmiddelen, zoals bijvoorbeeld 
het aanbieden van geschreven informatie, het onthouden van de besproken resultaten 
verbeterde. 
 Hoofstuk 7 beschrijft de ontwikkeling van een visueel hulpmiddel gericht 
op het weergeven van neuropsychologische testresultaten. Hier werd ook de 
gebruiksvriendelijkheid, acceptatie van de technologie en de haalbaarheid in de 
klinische praktijk onderzocht. Het hulpmiddel biedt de psycholoog of psychologisch 
medewerker de mogelijkheid om ruwe neuropsychologische testuitslagen in te 
voeren van de geharmoniseerde geheugenpolibatterij, die vervolgens automatisch 
worden omgerekend naar gestandaardiseerde normscores. Daarnaast biedt het 
hulpmiddel verschillende visuele weergavemogelijkheden (bijvoorbeeld ook voor 
herhaalonderzoek) in twee modules: een voor de psycholoog en een voor de patiënt 
en naaste. In de patiëntmodule wordt tevens een vertaling van de resultaten naar het 
dagelijks leven gepresenteerd. De ontwikkeling vond plaats in samenwerking met 
patiënten, naasten en professionals. Zij werden nauw betrokken bij de ontwikkeling van 
de conceptversies in de beginfase en bij het uiteindelijke prototype. Tijdens de eerste 
fases beoordeelden psychologen de gebruiksvriendelijkheid als hoog. Een pilotstudie 
werd uitgevoerd bij patiënten en naasten binnen drie GPs, waarbij neuropsychologische 
uitslagen zonder (n = 30) en met het visuele hulpmiddel besproken werden (n = 28). 
Zowel patiënten als naasten waren positief over het gesprek met de psycholoog. Ze 
bleken echter nog steeds weinig te onthouden van de aangeboden informatie. Dit 
bleek het geval voor de groep die uitleg zonder het hulpmiddel had gekregen alsmede 
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voor de groep met het hulpmiddel.  Desalniettemin gaven patiënten, naasten en 
psychologen aan positief te zijn over het visuele hulpmiddel. Psychologen vonden 
het gebruik intuïtief en de technologieacceptatie was hoog. Zowel patiënten, naasten 
als psychologen vonden het een voordeel dat cognitieve sterktes en zwaktes in een 
oogopslag zichtbaar waren, dat er een vertaling naar het dagelijks leven gemaakt werd, 
dat men iets op papier kon meegeven of ontvangen. Er werden tevens een aantal 
belangrijke belemmeringen geïdentificeerd (bijvoorbeeld het ontbreken van andere 
veelgebruikte cognitieve tests), die relevant zijn voor toekomstige implementatie. 
 In Hoofdstuk 8 worden de belangrijkste resultaten samengevat en 
geïntegreerd. Daarnaast wordt een kritische reflectie gegeven op methodologische 
aspecten en ingegaan op de implicaties voor de klinische praktijk en op mogelijkheden 
voor toekomstig onderzoek. 

ADDENDUM



178

KNOWLEDGE VALORIZATION
Knowledge resulting from the studies described in this thesis have, next to scientific 
value, both clinical and societal value. This paragraph addresses how the acquired 
knowledge can be made valuable in the social and clinical contexts.  

Societal relevance 
Worldwide, around 50 million people live with dementia. The next 25 years, these 
numbers will double as a result of the aging population. Dementia is the main cause of 
disability and dependency in the elderly population. The impact of dementia is present 
on several domains (e.g., physical, psychological, social, economic) in both patients 
and their family members, and can lower their quality of life. Furthermore, dementia 
has a significant social and economic impact due to the high medical and social care 
costs. In 2018, the global cost of dementia was one trillion US dollars, and this number 
is expected to further increase as more people live with dementia. This was argument 
for both the World Health Organization and the European Union to declare dementia a 
global public health priority.   
 Currently, no curative pharmacotherapy is available. However, psychosocial 
interventions and support during the prodromal and early phases of dementia have 
been shown to be effective (e.g., by lowering caregiver burden). Due to the huge 
impact of a dementia diagnosis it is important to carry out high-quality diagnostic 
assessment. Findings in this thesis showed that memory clinics have become a 
mainstream facility for the diagnosis of dementia and that almost all clinics used a 
neuropsychological assessment. Our results also showed that both patients and family 
members experienced high levels of uncertainty during their visit at the memory clinic. 
They appreciated a follow-up consultation with the neuropsychologist focused on 
providing neuropsychological feedback. It is important to offer support after receiving 
the diagnosis and offer insight into what their cognitive performance means for their 
daily life functioning. However, the studies in this thesis confirmed that the recall of 
medical information is low. Therefore, a web-based visual tool was developed to explain 
neuropsychological results to improve the understanding and retention of results. 

Target audience 
The findings in this thesis could be relevant to a broad audience. Our findings are 
relevant for people with cognitive complaints that visit a memory clinic. They can 
benefit from this research as the visual tool developed in this thesis was reported to 
improve understanding of neuropsychological assessment results. Furthermore, the 
insight resulting from the other studies might lead to improvements in clinical practice 
which is beneficial to patients (e.g., more awareness for feelings of uncertainty and low 
information retention). 
 The findings are also relevant for clinicians, especially for neuropsychologists 
working in memory clinics. The clinical implications reported in several chapters 
might be specifically informative. For example, they might pay extra attention to which 
cognitive tests they use and might adhere to the harmonized cognitive core 
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battery described in the monodisciplinary guideline for Dutch psychologists. They 
might also pay attention to the way they provide neuropsychological feedback, use 
communication aids or involve a family member to ascertain that the information is better 
remembered. Furthermore, psychologists can use the visual tool to more easily explain 
neuropsychological results to patients and family members. During the feasibility study 
the visual tool was introduced in three memory clinics during which they used the tool 
in their daily practice. Results showed that patients, family members, and psychologists 
were positive regarding the tool. It was easier to understand results, they received (or 
gave) an overview of their cognitive performance at one glance, and implications of the 
results for their daily life.   
 Our results are also relevant for scientists as more scientific evidence was 
gathered regarding the benefit of using a neuropsychological assessment in a memory 
clinic. The visual tool also contains a database which can be of interest to collect data 
while also being part of routine clinical practice. Furthermore, the guideline developed 
in this thesis might lead to more harmonization between memory clinics and therefore 
making it easier to conduct research across clinics and compare findings. 
 Due to the increasing number of patients visiting a memory clinic and patients 
with dementia our findings might also be of interest to policy makers. Our studies showed 
that carrying out a neuropsychological assessment with a separate neuropsychological 
feedback session after receiving the diagnosis was of added value. For policy makers, it 
might be interesting to learn that neuropsychological feedback is recommended to be 
included as part of clinical routine. 

Activities, innovation, and products 
Based on the user input from patients, family members, and professionals the web-
based visual tool was developed to explain neuropsychological assessment results. 
The visual tool comprises of multiple modules (psychologist modules, patients/family 
members modules) which can be tailored to the findings of the individual patient. The 
visual tool is also tailored to the experiences and needs of all users, while stressing the 
translation of the neuropsychological findings to daily life. The visual tool was piloted 
in the Maastricht UMC+, Radboudumc Nijmegen, and Catharina Hospital Eindhoven. 
We also developed a monodisciplinary guideline neuropsychological assessment 
in mild cognitive impairment (MCI) and dementia to harmonize neuropsychological 
procedures in the Netherlands. Another product resulting from this thesis is an overview 
of the development of memory clinics in the past twenty year which was distributed 
among all participating Dutch memory clinics. We also visited meetings of the national 
psychologist association and the Dutch memory clinic network to present preliminary 
findings of our studies. We also gave presentations at Alzheimer Cafés, client panel 
meetings of the Alzheimer Center Limburg, Dialogues around Dementia, and several 
international conferences (Alzheimer-Europe, FESN). 
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Schedule and implementation
Overall, the visual tool was evaluated positively. Therefore, the next step is to implement 
the tool for a longer period in the Maastricht memory clinic to evaluate the experiences 
and needs during a longer period of use. Feedback gathered after this period can be 
used to optimize the tool. To be implemented in other memory clinics more cognitive 
tests and corresponding normative data have to be added. Also, a long-term and self-
sustaining business model has to be developed to make sure the visual tool can be 
adapted in the future or when other needs arise. The first step is now to implement 
the tool in the Maastricht memory clinic as all tests used there are available in the tool. 
Future steps will be adapting the tool with more commonly used tests in other in other 
Dutch memory clinics. Financial means might also have to be obtained to translate the 
tool to other target groups (e.g., other tests or daily life recommendations).
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DANKWOORD (ACKNOWLEDGMENTS)
 
Na vier jaar is het eindelijk zo ver … mijn proefschrift is klaar! Aan het begin van mijn 
promotie leek dit moment nog mijlenver te zijn, maar wat is dit (cliché) voorbijgevlogen. 
Terugblikkend heb ik vooral veel geleerd en ook een hele fijne tijd gehad, mede dankzij 
de prettige collega’s en mensen om me heen. Ik wil dan ook graag iedereen bedanken 
die direct of indirect betrokken is geweest bij mijn proefschrift. Een aantal mensen wil ik 
extra in het zonnetje zetten. 

Om te beginnen met mijn promotieteam: dr. Inez Ramakers, prof. dr. Marjolein de Vugt, 
prof. dr. Frans Verhey en prof. dr. Roy Kessels. 
  
Inez, met jou heb ik het meest te maken gehad van ons team. Van onze treinreizen door 
Nederland voor INPAD of voor de richtlijn tot verscheidene congressen of symposia. 
Wat heb ik verschrikkelijk veel geleerd van jou, zowel op vlak van onderzoek als op 
klinisch vlak. Jij bent een enorm fijne dagelijkse begeleider. Je hebt altijd een luisterend 
oor en je bent benieuwd naar alle ontwikkelingen, zowel over onze studies als privé. 
Ondanks dat je zelf zo’n drukke agenda hebt kon je altijd tijd vrijmaken voor de vele 
uren overleg die we hebben gehad. Bedankt voor alles!
  
Marjolein, wat ben ik nog steeds van jou onder de indruk. Hoe jij in zowel je klinische 
werk als in onderzoeksland zover bent gekomen. Alweer meer dan twee jaar geleden 
ben jij benoemd tot hoogleraar. Ik wil je graag bedanken voor je kritische blik, met altijd 
een toeziend oog op het ontwikkelen van mijn eigen mening, maar ook op hoe met mij 
ging. Ook dank voor je vertrouwen toen ik de laatste maanden het afronden van mijn 
proefschrift combineerde met een nieuwe baan in Eindhoven.  
 
Frans, jou wil ik graag bedanken voor de kans die je me hebt geboden en jouw 
persoonlijke betrokkenheid en kennis. Ik weet nog goed dat ik je voor de vacature 
opbelde om je wat vragen te stellen in de hoop dat ik een blijvende indruk zou achter 
laten. Hopelijk is dat gelukt! Ook wil ik je danken voor alle promotie-overleggen, mede 
dankzij jou was er altijd een gemoedelijke sfeer. 
 
Roy, een paar maanden na mijn start werd jij betrokken als mijn externe promotor vanuit 
Nijmegen. Ook jou wil ik bedanken voor wat ik geleerd heb van je enorm grote kennis 
over de neuropsychologie. Je bent een inspiratiebron en een grote motivatie waardoor 
ik graag het pad zou willen bewandelen om ooit klinisch neuropsycholoog te worden. 
Dank voor alle momenten dat je extra tijd vrijmaakte en de uitgebreide feedback met 
ook oog op talige zaken. 

De leden van de beoordelingscommissie zou ik graag hartelijk willen bedanken 
voor het lezen en beoordelen van mijn proefschrift.
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Daarnaast wil ik graag stil staan bij alle deelnemers van de verschillende onderzoeken in 
mijn proefschrift. De patiënten, naasten en professionals. Zonder jullie was er geen 
onderzoek geweest om over te schrijven. Vooral bij de ontwikkeling van de visuele tool 
(INPAD) zijn er veel mensen betrokken geweest en zonder hen was er nu geen mooie 
eerste versie van het product geweest. Bedankt voor jullie inspirerende verhalen. Dit 
geldt ook voor de leden van het Alzheimer Centrum Limburg cliëntpanel. Jullie 
verhalen hebben mij des te meer gemotiveerd om de lessen uit mijn proefschrift voort 
te zetten in de klinische praktijk bij andere patiënten en naasten. Speciaal dank aan 
Frans Vergeldt. Hij was degene die jaren geleden het idee naar voren bracht dat het 
zo belangrijk was gebruik te maken van een visuele ondersteuning.   

Ook wil ik graag de medewerkers van Ilionx bedanken voor de prettige samenwerking 
tijdens de ontwikkeling van de visuele tool. Ook dank aan Joost en Ron voor hun 
ondersteuning vanuit de technische hoek. Nico Rozendaal zou ik graag extra in het 
zonnetje willen zetten. Nico, dankzij jou voelde ik me op dag 1 onderdeel van het 
Alzheimer Centrum Limburg. Dankzij het vele werk wat jij al had gestopt in het PDB-
systeem is daar nu de visuele tool uit voort gekomen. De afdeling is toch niet meer 
helemaal hetzelfde zonder jou, maar dank voor alle gezellige klets momenten bij het 
koffiezetapparaat! 

Hartelijk dank aan de co-auteurs met wie ik heb mogen samen werken tijdens mijn 
proefschrift. Jullie input is zeer leerzaam geweest. De leden van de richtlijn commissie 
en de externe beoordelaars van de richtlijn zou ik ook hartelijk willen danken. Wat heb ik 
veel geleerd van de discussies tijdens de bijeenkomsten. Het was vooral een plezier om 
met jullie samen te mogen werken. 

Mijn lieve paranimfen, Jeske en Sara, met jullie achter mij komt het helemaal goed.
Jeske, ik ben heel blij dat jij weer zo’n bijzondere dag wilt delen. Nog niet zo lang 
geleden was ik jouw paranimf en was jij getuige op mijn bruiloft. Ondanks dat we niet 
meer in dezelfde straat wonen weten we altijd wat we aan elkaar hebben. Wat ben ik 
blij dat je na een jaar Aruba weer terug bent in Nederland! Ook fijn dat jij af en toe door 
dingen heen kan prikken. 
Sara, you were the best office buddy someone could wish for. I really enjoyed all our 
long conversations. Especially how we could brainstorm about research-related stuff 
or about wedding dresses. You are an inspiring person and an amazing researcher. I 
would like to thank you for all the times you listened to me and helped me by giving 
awesome advice. You made going to the office so much more fun! 

Dank aan alle lieve collega’s en oud-collega’s van de afdeling Psychiatrie en 
Neuropsychologie en het Alzheimer Centrum Limburg. Ook dank aan alle 
stagiaires voor jullie ondersteuning bij het uitvoeren van de BBACL studies. Een paar 
collega’s zou ik nog graag extra in het zonnetje willen zetten: 
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Mignon, ook jij bent een van mijn beste office buddies geworden in de afgelopen jaren. 
We hebben veel met elkaar gemeen. Ik hoop dat we de gezellige momenten nog maar 
heel vaak mogen voortzetten, en dat we ook nog pretparken mogen bezoeken waar 
ik je achtbanenangst mag kalmeren (iets met exposure?). Dank dat je zo’n lieve en 
zorgzame vriendin bent! 
 
In de afgelopen jaren heb ik binnen het ACL binnen verschillende werkgroepen 
het vooral erg gezellig gehad. Het groepje wat hierbij eruit springt is natuurlijk de 
profileringsgroep, van het maken van een nieuwe brochure tot het organiseren van een 
symposium. We waren er maar druk mee.  Willemijn, dank voor de gezelligheid en wat 
fijn dat we weer Brabantse buren zijn geworden. Ik ben enorm onder de indruk van wat 
voor goede onderzoeker je bent, dat komt wel goed met jou! Niels: ‘Koot? Koot!’ en 
‘Prolifering’ zijn toch wel de eerste twee woorden (oké en uiteraard ook ‘bordspellen’) 
die bij me te binnen schieten. Dank voor je altijd luisterende oor en dat je ook altijd open 
stond om te sparren en te filosoferen over onderzoek/ingewikkelde statistiek. Fijn dat 
we ook even roomies zijn geweest! Fania, ook jij hebt altijd een luisterend oor en bent 
enorm betrokken bij het ACL. Het was heerlijk om met jou te kletsen en veel foto’s van 
baby Lily te mogen bewonderen. Daphne, jij bent ons meest recente lid. Wat leuk dat je 
nu een collega bent geworden na mijn stagiaire te zijn geweest. Ik kijk er naar uit je nog 
even te begeleiden bij het begin van je promotie.
 
Toen ik net begon in Maastricht was het enorm fijn om te merken dat ik niet de enige 
was die een treinreis naar het ‘noorden’ moest afleggen. Elles, Isabelle en Whitney. 
Dank aan jullie allen, ook voor de inspiratie die jullie gaven voor mij als beginnende PhD. 
Jullie maakten de reistijd enorm gezellig. Stevie, jij kwam er pas wat later bij als mede 
treinreiziger, maar wat was het fijn om weer een trein buddy te hebben. Ook waren 
er meerdere collega’s die altijd in waren voor een gezellig praatje. Jeroen, als mede 
gamer hadden wij altijd wel iets om over te sparren (of bijna een vliegtuig missen…). 
Linda, ook jij dank voor de gezellige momenten! Lieke en Leonie, jullie dank voor de 
fijne samenwerking met de BBACL supervisie. Jullie zijn fijne collega’s en wat was het 
ook gezellig met zijn drietjes in Florence.  

Danielle en Els, jullie ook heel veel dank voor jullie fijne ondersteuning bij het plannen 
van talloze afspraken en de soms uitdagende puzzel van de combinatie van de agenda 
van Frans en Marjolein. Astrid, de dank aan jou is ook zeer groot. Je deur stond altijd 
open om even binnen te wandelen.
 
Ook de collega’s die werken op de geheugenpoli wil ik graag bedanken. Een gedeelte 
van mijn onderzoek vond toch ook daar plaats, mede dankzij jullie kon ik ervaring blijven 
opdoen in de kliniek. Carla en Tanja, wat heb ik veel geleerd van jullie op de GP+ en 
DOC-PG dagen. Dymphie, Annelien en Claire. Voor jullie geldt hetzelfde. Ik heb van 
jullie als psychologen enorm veel geleerd. Claire, jij extra dank voor dat ik altijd bij je 
binnen kon lopen en dat jij me de kans hebt gegeven om behandelervaring op te doen.   
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Ook dank aan mijn nieuwe collega’s van de afdeling Medische Psychologie en het 
Obesitascentrum in Eindhoven. Jullie lieten me gelijk welkom voelen! Wat enorm leuk 
ook dat jullie allen zo geïnteresseerd zijn geweest in de afronding van mijn proefschrift. 
Ik kijk er naar uit om me verder te ontwikkelen als clinicus met zulke fijne collega’s om 
me heen. Angela en Susanne, jullie ben ik ook heel dankbaar voor jullie meedenken 
en actieve bijdrage aan de onderzoeken die ik in Eindhoven heb kunnen uitvoeren. 
Angela, ik kijk er ook naar uit om elkaars supervisor te blijven. Ik kan zo enorm veel van 
jou leren op klinisch vlak en fijn dat ik jou op vlak van onderzoek kan helpen. Eveline, jij 
bent een van de personen door wie ik me gelijk welkom voelde op de afdeling. Het is zo 
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