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Aging, multimorbidity and geriatric conditions 
Worldwide, the proportion of older people in the population is growing steadily. In the 
Netherlands, the number of people aged 65 and over will increase from 2.5 million in 
2010, to 4.6 million in 2040, and similar increases are observed in most countries 
worldwide 1. As people age, their health care needs are likely to change and increase, 
resulting from the accumulation of chronic illnesses and age-related disability 2. This has a 
relatively strong effect on health care costs 3-5.  In the Netherlands, health care costs have 
risen from 9.5% (2000) to nearly 14% (2014) of the Gross National Product (GNP). If this 
trend continues, health care costs would increase to approximately 19% of the GNP in 
2030 3. 
Multimorbidity, defined as the presence of two or more morbidities in one patient, is 
prevalent in 79% of people of 75 years and older 6-8. Lower socioeconomic status (SES) and 
lower educational level are associated with a higher prevalence and earlier occurrence of 
multimorbidity 7,8. Higher age and multimorbidity are associated with the presence of 
geriatric conditions, which are ‘a collection of symptoms and signs common in older adults 
not necessarily related to a specific disease’, for example decreased ability to perform 
activities of daily living (functional impairment), cognitive impairment, delirium and falls 9-

11. Multimorbidity and geriatric conditions are associated with negative consequences, like 
higher mortality, functional decline and decreased quality of life 6-8. 
 
The comprehensive geriatric assessment 
Due to the heterogeneity of the individual older patient, both in genetic predisposition, life 
style and in multimorbidity and geriatric conditions, health professionals are challenged to 
determine which diagnostic procedures and treatments are most suitable 12,13. According 
to Ellis et al. and the Dutch CGA Guideline, patients with a combination of higher age, 
somatic disease, geriatric syndromes, functional decline and social problems may benefit 
from a comprehensive geriatric assessment (CGA), because they are at risk of (further) 
functional impairment 14,15. The CGA is a multidisciplinary, systematic diagnostic process to 
map the overall health status of older people, across somatic, psychological, functional and 
social domains, in order to develop a coordinated and integrated plan for treatment and 
follow up 14. From the first introduction in the 1970s 16, many studies have supported its 
value in different settings 14,17,18. It has been shown that the CGA and the associated 
treatment are effective in preventing functional impairment 19. Besides, the CGA is useful 
in terms of patient-centred care, as it gives a comprehensive review of the patient’s status, 
after which patient, caregiver and health professional may discuss the patient’s priorities 
and how these goals could be met best 20,21. This patient-centred approach has several 
advantages. First, it focuses the discussion on outcomes that matter most to patients. 
Second, this approach enhances shared-decision making because the patient is the key 
person to define the most important goals 21. Regarding preferred outcomes in this 
(probably) last period of life, older patients consider maintaining independence, quality of 
life and other non-disease specific outcomes very important 20,22. 
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Complex patient populations 
For a patient with multimorbidity and geriatric conditions, daily life can be complex. 
Complexity arises in case of an imbalance between the patient’s capacities and the 
patient’s workload of demands. This workload exists of everyday life demands plus 
responsibilities of patient-hood, for family, and other priorities. The patient’s capacities 
exist of abilities, resources, and readiness to address demands, including physical and 
mental functioning, socioeconomic resources, social support, literacy, and spirituality 23. 
From a medical point of view, patients with multimorbidity and geriatric conditions are 
complex for different reasons. They pose many diagnostic and therapeutic choices, which 
take a lot of time, while time per patient is limited.  Evidence-based clinical practice 
guidelines generally focus on a single disease, so guidelines may be of little help 12. Also, 
the health professional might miss conditions that interact with an acute or primary 
disease for which the complex patient is being treated, or which interfere with optimal 
outcome, or hospital discharge 23,24. Furthermore, patients with multimorbidity are more 
likely to receive health care from several professionals, which increases the chances for 
miscommunication and fragmented care that again may result in negative consequences 6-

8. For this reason, a systematic approach is needed to diagnose, order and tackle all 
problems. In this thesis, we focus on three populations of complex older patients: chronic 
dialysis patients, acutely hospitalized patients, and non-western immigrants. 
 
Patients on chronic dialysis therapy 
Patients aged 75 years and older represent the fastest growing segment of the population 
starting dialysis 25-27. These patients are complex because they are characterized by 
multimorbidity and geriatric conditions 26, functional decline is frequently observed 25,28-30, 
and they are prone to develop cognitive impairment 25,31. The geriatric conditions that 
older dialysis patients are prone to, affect health and quality of life and thus aggravate the 
patients’ last period of life 29,32,33. There is an increasing number of studies about the older 
dialysis patients and increasing awareness of their vulnerability 31,32,34,35,  but the use of a 
CGA to systematically address all relevant geriatric domains that require additional 
attention is still uncommon in daily practice. In this thesis, we performed a systematic CGA 
in older dialysis patients to assess physical and psychosocial function and tested its 
feasibility in daily practice. 
 
Acutely hospitalized patients 
Approximately ten percent of people aged 65 and older are admitted to the hospital 
annually and mortality is high in case of an acute admission (20-30%) 36. These acutely 
hospitalized patients are complex because multimorbidity and geriatric conditions are 
highly prevalent, and 30% of the patients who are still alive one year later, have to adapt to 
permanent functional impairment 36,37. This functional impairment may have been pre-
existing, or may have been caused by the acute illness itself, or by the hospitalization and 
associated enforced bed rest and other circumstances 38,39. 
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Older non-western immigrants 
Older non-western immigrants are a complex patient population because 60% of first-
generation immigrants lack proficiency in Dutch language, and they have a lower 
educational level and lower SES than older native Dutch 40-42. Additionally, older 
immigrants experience poorer general health and report higher frequencies of chronic 
diseases like vascular diseases at a younger age 43-50. Dementia can be considered as 
vascular end stage organ failure, and might become highly prevalent in this patient group 
due to the aforementioned factors 51,52. In the Netherlands, the largest non-western 
immigrant groups came from Turkey, Morocco and Suriname, who represent 65% of all 
non-western immigrants. In 2014, they formed 4.7% of the Dutch population of 55 years 
and older, which will be 8.5% in 2030 53. In general, in older non-western immigrants, 
administering a CGA is difficult because of the language barrier and cultural differences 
between the patient and the health professional. In this thesis, we focused at the CGA’s 
assessment scales, which should be translated and cross-culturally validated. Cross-cultural 
validation means that items must be adapted culturally to maintain the content validity at 
a conceptual level across different cultures 54. In screening for cognitive impairment, the 
low level of education or illiteracy forms an extra barrier to the language barrier and 
cultural differences, due to which known cognitive screening instruments are of little use. 
 
Aim of this thesis 
The overall aim of this thesis is to improve patient-centred care for complex older patients, 
with help of a comprehensive geriatric assessment (CGA). We dealt with our aim threefold. 
First, by applying the CGA in three groups of complex patients populations: dialysis 
patients, acutely hospitalized patients and non-western immigrants in the Netherlands. 
Secondly, we adapted the CGA for its use in these patients populations by including useful, 
but often overlooked assessment scales. Thirdly, we showed the CGA’s effects on diagnosis 
and on outcome. 
 
Outline of the thesis 
In Chapter 2, we applied and described the CGA in dialysis patients. In Chapter 3 to 6 we 
focused on the CGA in acutely hospitalized patients. In Chapter 7 to 11, we studied the 
thesis’ aims in the non-western immigrants. 
Chapter 2 describes the use of the CGA in older patients on chronic dialysis. This was a 
cross-sectional study which compared the outcome of the CGA in older dialysis patients 
with the CGA outcomes in a cohort of cancer patients. Additionally, feasibility of 
implementation of the CGA in daily dialysis practice was assessed. 
Chapters 3 and 4 address health related quality of life (HRQOL) as assessed with the 
EuroQuol-5D in acutely admitted older patients 55,56. In this thesis, we added HRQOL 
assessment to the CGA to assess both which geriatric conditions at admission were 
associated with better or worse HRQOL after discharge, and whether associations existed 
between HRQOL at admission and outcomes such as functional impairment, 
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institutionalization and mortality. In this case, HRQOL assessment could help in making 
patient-centred decisions. Chapter 3 describes which specific conditions from the CGA at 
admission were associated with HRQOL three months and one year later. Chapter 4 
examines the association of HRQOL at admission with patient-related outcomes like 
functional decline, institutionalization and mortality three and twelve months later. 
Chapter 5 and 6 describe the Transitional Care Bridge (TCB). In this randomized controlled 
trial in three hospitals and affiliated home care organizations in the Netherlands, the CGA 
was combined with transitional care.  Transitional care is a time-limited intervention that 
aims to ensure safe transitions between care settings 57-59. The research population 
consisted of acutely admitted older patients at high risk for functional decline at hospital 
admission. Chapter 5, describes the TCB trial protocol. Chapter 6 presents the primary 
outcomes of the TCB, which were functional decline and mortality. 
 
Chapter 7 presents a review of translated health assessment scales for non-western 
immigrant populations.  We focussed on cross-culturally validated scales, which assessed 
the psychological, functional and social domains of the CGA, and determined their 
psychometric properties. Chapter 8 describes the standardisation and validation of the 
cross-cultural dementia screening (CCD). The CCD can by-pass the common problems in 
dementia screening in older non-western immigrants such as the language barrier, cultural 
differences between the patient and the professional, and low education or illiteracy. 
Chapter 9 presents the study protocol of the SYMBOL study (SYstematic Memory testing 
Beholding Other Languages). Aims of SYMBOL were (1) to assess the prevalence of mild 
cognitive impairment (MCI) and dementia in the largest non-western immigrant groups in 
the Netherlands, (2) to assess the prevalence of other relevant health problems and 
(geriatric) conditions in this group, and (3) to assess specific care needs and use of care by 
older immigrants with diagnosed MCI and dementia. This thesis presents the first results of 
the SYMBOL study. Chapter 10 describes the prevalence of MCI and dementia among 
Turkish, Moroccan and Surinamese immigrants in the Netherlands. Chapter 11 analyses 
the association of cardiovascular diseases with MCI or dementia among the participants in 
SYMBOL. 
The thesis concludes with a discussion of the results from the preceding chapters, 
describing the societal impact of the studies and recommendation for future research and 
education (Chapter 12). 
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Abstract 
Background: Elderly dialysis patients are prone to disabilities and functional decline. This 
aggravates their last period of life. It would be valuable to be able to preserve daily 
function and quality of life. Identification of domains requiring additional attention is not 
common practice in standard care. Therefore, we performed a systematic Comprehensive 
Geriatric Assessment (CGA) to assess physical and psychosocial function and tested its 
feasibility in daily practice. The CGA is used more frequently in the assessment of elderly 
cancer patients, and we therefore compared the outcomes to this group. 
Methods: A cross-sectional, multicenter study, between June 1st and September 31st, 2009, 
in four Dutch outpatient dialysis units. Fifty patients aged 65 years or above who received 
dialysis because of end-stage renal disease (ESRD) were randomly included. We assessed 
the CGA during a systematic interview with patients and their caregivers. The cancer 
patients had had a similar CGA in an earlier study. We compared prevalences between 
groups. 
Results: In the dialysis population (68.0% 75 years or above, 76.6% on haemodialysis) 
caregivers often observed behavioral changes, such as deviant eating habits (34.0%) and 
irritability (27.7%). In 84.4%, caregivers felt overburdened by the situation of their family 
member. Somatic and psychosocial conditions were frequently found (polypharmacy 
(94.6%), depression (24.5%)) and prevalence of most geriatric conditions was comparable 
to those in elderly cancer patients. 
Conclusions: Geriatric conditions were highly prevalent among elderly dialysis patients and 
prevalences were comparable in both populations. The CGA proved feasible for recognition 
of these conditions and of overburdened caregivers. This could prevent further functional 
decline and preserve quality of life. 
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Background 
In nephrology, a growing number of elderly patients receive renal replacement therapy 
because of end-stage renal disease (ESRD) 1. Patients aged 75 years or more represent the 
fastest growing segment of the population starting dialysis 2-4. This specific patient 
population is characterized by multi-morbidity, defined as the presence of two or more 
concomitant diseases, disabilities and geriatric conditions such as polypharmacy, sensory 
deficits, incontinence, low energetic falls, cognitive impairment and decreased social 
participation 3. 
Functional decline, often defined as a deterioration in the activities of daily living (ADL), is 
a result of reduced physiological reserves 5. Its presence in the elderly is often preceded or 
accompanied by geriatric conditions. The consequences of functional decline are 
decreased independence, lower quality of life, higher risk of institutionalization and death  
6-9. In ESRD, functional decline is observed in all patients, but elderly patients are at even 
higher risk than their younger counterparts 2,10-12. In addition, the initiation of dialysis is 
associated with a substantial decline in functional status and dialysis patients are also 
more prone to develop cognitive impairment 2,13,14. Consequently, for patients who are at 
increased risk of functional or cognitive decline, it is of the utmost importance that 
potential problems are recognized early to allow health care professionals to slow or 
prevent this decline 15. From the patient’s perspective, information regarding the presence 
of geriatric conditions and their impact on daily function could assist in the decision-
making process when considering the most appropriate form of renal replacement therapy 
or when accepting non-dialysis therapy 16. 
The Comprehensive Geriatric Assessment (CGA) is widely used in geriatric care, but outside 
this specialization, a CGA is not often applied. In oncology, the employment of the CGA is 
gaining interest, primarily in research settings. A  CGA could be useful to identify individual 
older adults with ESRD who are on the trajectory of (progressive) functional or cognitive 
decline or for benchmarking purposes. 
The aim of this cross-sectional study was to perform a systematic CGA to investigate 
somatic, psychological, functional and social function in a group of older dialysis patients. 
Secondly, we aimed to place our findings in a broader perspective by comparing our group 
to a population of elderly cancer patients who likewise suffered from an end-stage chronic 
progressive disease. Finally, we asked the multidisciplinary team for their opinion on the 
feasibility of the systematic CGA and the relevance of its outcome. 
 
Methods 
 
Design, setting and participants 
This cross-sectional study was conducted between June 1st and September 31st, 2009, in 
four Dutch hospitals with dialysis facilities. Zaans Medical Centre, Zaandam; Westfries 
Gasthuis, Hoorn; and Tergooi Hospitals, Hilversum are teaching hospitals; the Academic 
Medical Centre, Amsterdam is a tertiary university teaching hospital. All patients with 
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ESRD aged 65 years or above, either receiving peritoneal dialysis or haemodialysis were 
eligible for participation. Patients were excluded if they had insufficient knowledge of the 
Dutch language. Nephrologists of the participating dialysis centres identified eligible 
patients, informed them personally and by patient information letter about the study and 
asked them for permission to be contacted by a research nurse from the Hans Mak 
Institute, an independent institute for quality management in the field of kidney diseases. 
If patients agreed, they were asked for written informed consent for participation in the 
study by this research nurse. The medical ethics committee of Zaans Medical Centre 
approved the study. 
Data from the ESRD patients (n=50) were compared to the data from a Dutch population of 
acutely admitted (non-selected and consecutive) cancer patients aged 65 years and older 
(n=292), in which the same systematic CGA was performed. The methods and results of 
that study were published elsewhere 17. 
 
Data collection 
Patients were visited at home by the research nurse between two dialysis sessions. Prior to 
the visit, she sent the patients two questionnaires by mail: one for the patient and one for 
the primary caregiver. During the home visit, she completed the postal questionnaires in a 
face-to-face interview and conducted assessments of cognition, decubitus and delirium. 
Data on the general demographics, dialysis and co morbidities of each patient were 
retrieved from the hospitals’ medical charts. 
 
Systematic CGA 
The systematic Comprehensive Geriatric Assessment consisted of various validated tests 
and questionnaires on four domains of patient function: somatic, psychological, functional 
and social. Table 1 summarizes the CGAs instruments used, including their cut-off values. 
 
Feasibility of the CGA in daily practice 
Feasibility of the CGA was assessed in an interview with the multidisciplinary team and in 
feedback panels. In each dialysis centre, a patient, a medical psychologist, a social worker, 
a nurse, a research nurse, and a nephrologist were interviewed by the research nurse 
about the relevance of the questionnaires’ content and the team’s need for screening 
instruments to assess elderly dialysis patients’ vulnerability. This interview mainly 
addressed acceptability and feasibility of the CGA to the team. Logistics and acceptability 
of the CGA for the dialysis patients were discussed in two feedback panels of elderly 
patients. The first feedback panel consisted of dialysis patients who also took part in the 
interview with the multidisciplinary team. The second feedback panel consisted of elderly 
who advise the research team of Geriatrics in the AMC on research questions.  
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Statistical analysis 
Statistical analyses were performed with SPSS software, version 16.0 (Statistical Package 
for the Social Sciences Inc., Chicago, IL). Standard descriptive statistics were used. 
Furthermore, dialysis patients were compared to elderly cancer patients for differences in 
co morbidities, polypharmacy and the outcomes of the systematic CGA. We tested for 
differences in the characteristics of the two populations using Student’s t-tests and Chi-
squared tests.  

 

Table 1: Content of the systematic comprehensive geriatric assessment 
Geriatric 
conditions 

Measurement tool Source Range of scores (cut-off) used 

Somatic geriatric conditions   
Polypharmacy Number of different medications medical chart ordinal, (≥ 5) 
Malnutrition 
 
Obesity 

Short Nutritional Assessment Questionnaire 
(SNAQ18) 
Body Mass Index (BMI) 

patient 
 
medical chart 

0 – 7, (≥ 2) 
 
Continuous, (>30) 

Pain Visual Analogue Scale (VAS19) patient 0 – 10  
Decubitus Prevention and Pressure Ulcer Risk Score 

Evaluation (prePURSE)20 
patient and 
nurse 

0-46, (≥20) 

Constipation Constipation patient yes or no 
Incontinence Presence of incontinence patient yes or no 
Falls Two or more falls in the past three months patient yes or no 
Co morbidity Charlson co morbidity index21 medical chart 0-31 
Functional geriatric conditions   
ADL functioning Katz ADL index score22 patient and 

caregiver 
0-6,( ≥ 1) 

IADL 
functioning 

Modified Katz index23 patient and 
caregiver 

0-9, (≥ 1) 

Neurosensory 
deficits 

Impairment of hearing and/or vision, 
regardless of use of glasses or hearing aid 

patient yes or no 

Mobility Requiring help or the use of a walking aid 
for mobility 

patient yes or no 

Self-perceived 
Health status 

EuroQol (EQ-6D)24 patient 6 items, (decreased if scored 
“severe” ≥ 1) 

Quality of life Visual Analogue Scale in EuroQol-6D25 patient 0-100 
Psychological geriatric conditions   
Global cognitive 
state 

Mini Mental State Examination (MMSE)26 patient ≤24/30 

Cognitive 
impairment 

Informant questionnaire on cognitive 
decline in the elderly-short form (IQCODE-
SF)27,28 

caregiver 16 items, score1 – 5, max score 80 
(impairment if ≥ 63, or 3.9 
(63/16)) 

Behavioural 
disturbances 

Neuropsychiatric Inventory Questionnaire 
(NPI-q)29 

caregiver yes or no 

Depressive 
symptoms 

Geriatric Depression Scale-15 (GDS-15)30 patient 0 – 15 , ≥6 

Delirium Confusion Assessment Method (CAM)31 nurse 0 – 4, item 1 and 2 plus 3 and/or 4 
Social geriatric conditions   
Caregiver 
burden 

Experienced Burden of Informal Care 
(EDIZ)32 

caregiver 0 – 9, ≥ 4 

Loneliness De Jong-Gierveldschaal33 patient ≥3/11 indicates loneliness 
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Results 
 
Characteristics of ESRD patients 
Fifty dialysis patients and their primary caregivers were interviewed. Baseline 
characteristics are reported in Table 2. Female patients constituted 26.0% of the 
population, and 68.0% were older than 75 years. Haemodialysis was applied in 77.0%, and 
23.0% received peritoneal dialysis. The most prevalent geriatric condition was 
polypharmacy (94.6%). Other frequently observed conditions were hearing impairment 
(36.8%), malnourishment (32.7%), social or emotional loneliness (30.6% combined) and 
depressive symptoms (24.5%). In this population, 24.0% of patients reported pain. 
(Instrumental) activities of daily life are presented in Table 3. The majority of difficulties 
were related to housekeeping, travelling and walking. The patients were relatively 
independent with regard to the basic activities of daily living, such as eating, toileting, 
bathing, dressing and walking. 
 
 
Table 2: Baseline results, demographics of community dwelling elderly on chronic dialysis 
Variable Patients n=50 
Age (%)  
65-74 yr  32.0 
75-84 yr  58.0 
> 85 yr  10.0 
Male (%) 76.0 
Years of education (mean/SD) 11.0 (3.7) 
Highest level of education reached (%)  
Primary school or lower vocational training  33.3 
Vocational training  33.2 
Higher vocational  20.8 
University  4.2 
Other 8.5 
Dutch ethnicity (%) 96.0 
Working situation (%)  
Retirement 96.0 
Employed 4.0 
Social status (%)  
Single 40.0 
Living with partner or child   60.0 
Living situation (%)  
Independent 81.6 
Other* 18.3 
Kind of dialysis (%)  
Haemodialysis 76.6 
Peritoneal dialysis 23.4 
Co morbidity  
Charlson co morbidity index score** (mean/SD) 4.6 (2.3) 
SD standard deviation 
*  Living situation other: home for the elderly or transitional care 
**  Range 0-31; a higher score indicates more and/or more severe co morbidities 
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Tabel 3: Instrumental) Activities of Daily Living according to the modified Katz ADL index 
Modified Katz ADL index question % needs help  
1.     Bathing                                                              18.0 
2.     Dressing 10.0 
3.     Combing hair 4.0 
4.     Toileting 4.0 
5.     Continence 8.2 
6.     Transfer bed-chair 10.0 
7.     Walking 27.0 
8.     Eating 0.0 
9.     Telephoning 4.0 
10.   Travelling 33.0 
11.   Shopping groceries 18.0 
12.   Cooking 18.0 
13.   Household keeping 50.0 
14.   Taking medication 0.0 
15.   Managing finances 6.0 

 
 
 
Table 4: Neuropsychiatric Inventory 
NPI % yes 
Delusions 0.0 
Hallucinations 2.0 
Agitation/aggression 8.5 
Depression/dysphoria 25.5 
Anxiety 8.5 
Euphoria 19.1 
Apathy 25.5 
Dis-inhibition 6.4 
Irritability/lability 27.7 
Aberrant motor behaviour 0.0 
Night time behaviour disturbances 19.1 
Change in appetite/eating behaviour 34.0 

 
 
 
On the visual analogue scale in the EuroQol-6D 25, patients rated their own health-related 
quality of life to have a mean score of 61.8 (range 0-100, SD 18.5), and 9.8% of patients 
was scored as having severe problems on one or more item of the EuroQol-6D. Co 
morbidity was highly prevalent, with a mean Charlson co morbidity index of 4.6 points (SD 
2.3). 
The results of the Neuropsychiatric Index (NPI) are shown in Table 4. Caregivers reported a 
number of behavioural problems, of which changes in appetite or eating behaviour were 
most prevalent (34.0%). In addition, depression or dysphoria, apathy, and irritability or 
emotional lability were all reported in over a fourth of our population. In 84.4% of 
patients, caregivers experienced care as a very large burden. 
 



Chapter 2 

24 

Prevalence of geriatric conditions in dialysis patients versus cancer patients 
In Table 5, the geriatric conditions in dialysis patients were compared with those of 292 
hospitalized cancer patients. Age was comparable between the two cohorts. The mean age 
in the dialysis patients was 77.1 years (SD 6.8 years) versus 75.7 years (SD 7.5 years) in the 
cancer patients. Compared to cancer patients, more dialysis patients were male (74.0% 
versus 51.7% (p= 0.01)). In both groups, the majority lived independently (81.6% versus 
83.0%) and with partner or child (58.8% versus 60.1%), but cancer patients more often 
lived in a nursing home (p= 0.01).  
Polypharmacy was more prevalent in dialysis patients, and pain was more prevalent in 
cancer patients (both p<0.001). There was a significant difference in ADL impairment: 
25.0% of dialysis patients had one or more ADL impairments, while this percentage was 
38.1% in cancer patients (p<0.001). Despite this, the burden of care was higher in dialysis 
patients: 84.4% of informal caregivers of dialysis patients reported being overburdened 
compared to 43.8% for informal caregivers cancer patients (p<0.001). 
In dialysis patients, neurosensory deficits were more prevalent compared to cancer 
patients. For the cohort of dialysis patients, a distinction was made between visual and 
hearing impairments, the latter of which was most prevalent (10.6% vs. 36.8%). Memory 
problems as recorded by the Mini Mental State Exam (MMSE) 26 were present in a high 
percentage in acutely admitted cancer patients (30.1%). Because of the concomitant high 
prevalence of delirium in acutely admitted cancer patients and because delirium influences 
MMSE scores, the MMSEs of these patients could not be compared to the MMSEs of ESRD 
patients. Global cognitive impairment as based on Informant Questionnaire Cognitive 
Decline – Short Form (IQCODE-SF) score was present in 5.9% of the ESRD patients and in 
15.7% of the cancer patients (p = 0.13). 
On average, ESRD patients had 5.9 geriatric conditions (95% CI: 5.3-6.5), and 98.0% had 
one or more geriatric conditions. Cancer patients had 5.3 geriatric conditions on average 
(95% CI: 4.9-5.7), and 91.8% had one or more geriatric condition (p=0.47). 
 
Feasibility of the CGA 
In the dialysis centres where this study was conducted, the nurse’s regular, structured 
intake, included an outline of existing problems. The questionnaires which were send to 
the patient and the care provider took one hour to complete, the interview by the 
research nurse at the patient’s home took another hour. This was considered time 
consuming both by professionals and by patients. Patients and care givers appreciated the 
time spent and the attention that was given to the impact of ESDR on daily functioning. 
Furthermore, patients and caregivers thought the CGA could help the professionals to deal 
with their problems more adequately. Although the multidisciplinary team thought the 
CGA was extensive and time-consuming, all questionnaires were considered useful, with 
the exception of the Prevention and Pressure Ulcer Risk Score Evaluation (prePURSE)20 to 
assess the risk of pressure ulcers and the Confusion Assessment Method (CAM) 31 for 
diagnosing delirium. The structured information regarding caregiver burden and detailed 
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information on behavioural problems and depressive symptoms was considered 
particularly valuable. Some issues were perceived important by professionals, but were not 
addressed in the questionnaires. This concerned patients living alone or whose caregiver 
was deceased with the lack of cooperation with care facilities that was sometimes 
experienced and problems with patient transportation by taxi.  
 
 
 
Table 5: Comparison of basic demographics and geriatric conditions between elderly dialysis patients and 
elderly cancer patients 
Variable Dialysis Patients  (N=50) Cancer Patients (N=292) p-value 
Age, mean (years) (95% CI) 77.1 (75.2-79.0) 75.7(74.9-76.6) 0.23 
Sex, male % 74.0 51.7 0.01 
Somatic geriatric conditions    
Polypharmacy, % 94.6 48.0 <0.001 
Moderately-severely malnourished % 32.7 (16/49) 46.0 (104/226) 0.09 
Pain, % 24.0 (12/50) 64.8 (83/128) <0.001 
Decubitus, % 2.1 (1/47) 1.4 (2/139) 0.76 
Constipation, % 6.3 (3/48) 22.1 (34/154) 0.001 
Incontinence for faeces or urine, % 6.4 (3/47) 25.2 (67/266) 0.01 
Falls (2 or more falls in last 3 months), % 10.4 (5/48) 12.7 (33/259) 0.65 
Charlson co morbidity score, mean (95% CI) 4.6 (0.1-9.1) 5.6 (0.7-10.5)  
Functional geriatric conditions    
KATZ total”, mean (95% CI) 2.0 (1.2-2.8) 3.3 (2.9-3.6) 0.01 
≥ 1 limitations Katz , % 61.7 79.1 0.01 
ADL impairment”, %,  
mean, (95% CI) 

25.0 (12/48) 
0.5, (0.2-0.8)  

38.1 (106/278) 
0.8, (0.6-1.0)  

<0.001 

IADL impairment”, %,  
mean, (95% CI) 

59.6 (28/47) 
1.5, (0.9-2.1)  

76.9 (196/255) 
2.4, (2.2-2.7) 

0.01 

Neurosensory deficit, % 44.4 (12/27) 26.0 (71/273) 0.04 
Use of walking device, % 31.3 (15/48) 47.9 (134/280) 0.03 
Decreased health related quality of life, % 9.8 12.0 NA,^ 
Euroqol VAS, mean, (95% CI) 61.8 (56.5-67.1) NA NA 
Psychological geriatric conditions    
Cognitive impairment (MMSE≤24), % 6.7 (3/45) NA, * NA 
IQCODE score, mean, (95% CI) 3.1(2.9-3.3) (N=34) 3.3 (3.2-3.4) (N=205) 0.09 
Cognitive impairment (IQCODE), % 5.9 (2/34) 15.7 (31/197) 0.13 
Depressive symptoms, % 24.5 21.3 NA,^^ 
Delirium, % 0.0  27.4 (62/288) <0.001 
Social geriatric conditions     
Informal caregiver overburdened, % 84.4 (38/45) 43.8 (49/112) <0.001 
Number of geriatric problems, mean (95%CI) 5.9 (5.3-6.5) 5.3 (4.9-5.7) 0.47 
No geriatric conditions found, % 2 (1/51) 8.2 (24/295) 0.03 
95%CI 95% confidence interval 
“ KATZ total score 0-15; ADL impairment: KATZ- questions 1, 2, 4, 5, 6, 8: score 0-6; IADL impairment: 
 KATZ- questions 9-15: score 0-7; higher score means more impaired 
NA  Not applicable 
^ QoL was assessed in ESRD patients by EuroQuol-6D and in cancer patients by EuroQuol-5D 
*   MMSE unreliable due to many delirious patients 
^^   Depression was assessed in ESRD patients by GDS-15 and in cancer patients by GDS-2. 
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Discussion 
This systematic CGA of a cross-sectional cohort showed that geriatric conditions were 
highly prevalent in older ESRD patients. In addition to expected somatic problems, such as 
polypharmacy, malnourishment and hearing problems, many less anticipated problems in 
the psychosocial and functional domains were identified. Behavioural changes and 
disturbances were observed frequently and many caregivers felt overburdened by the care 
they provided to the primarily ADL-independent ESRD patient. Furthermore, depressive 
symptoms were highly prevalent, which have large impact on both patient and care giver. 
Geriatric conditions in both chronic diseases, ESRD and cancer were comparable in terms 
of the number of geriatric problems, but they differed significantly in the rate of ADL-
impairment, the burden of caregivers and pain score. The multidisciplinary nephrology 
team considered the CGA to be extensive and informative. 
This study is a contribution to the growing number of studies addressing geriatric 
conditions in ESRD patients 14,15,34-36. All of these studies emphasize different aspects of 
geriatric conditions in ESRD patients. To our knowledge, this study is the first to use the 
instrument of a CGA to systematically address all relevant geriatric domains. In addition to 
their ESRD, our patients faced an average of six geriatric conditions. These problems were 
likely to influence health and quality of life. The awareness of these problems by health 
care providers can facilitate deceleration and prevention of further decline in these 
patients 11,34,37. Furthermore, interventions that have limited impact on the expense and 
efficiency of care are available for several of the geriatric conditions identified 38. An 
assessment like this systematic CGA and appropriate training to manage the identified 
geriatric conditions should be introduced simultaneously to improve patient outcomes. 
Although nephrology care units generally use a multidisciplinary approach for all patients, 
our study demonstrates that in the geriatric dialysis population, more attention is needed 
for the important and burdened role of caregivers. As only 25% of ESRD patients had one 
or more ADL-impairment, the burden of caregivers must primarily be due to other causes. 
Our hypothesis is that frequent dialysis treatments, changes in physical and mental 
capacity and the behavioural disturbances of their family member are important factors. 
The rate of depressive symptoms we found, 24.5%, is consistent with other studies, which 
state rates between 20 and 35% 14,39. Behavioural changes such as depressive symptoms, 
apathy and irritability can all be manifestations of a depression and can weigh 
disproportionately heavily on caregivers. In addition, loneliness was highly prevalent in the 
dialysis patients. Therefore, one goal of the multidisciplinary team should be to support 
caregivers in their task and thus prevent the social isolation of both caregivers and 
patients. This goal’s importance is emphasized by the fact that social support and 
embedding are predictive factors for treatment success and mortality in ESRD patients 
34,40,41. 
This is the first study comparing ESRD patients to a group of elderly cancer patients. As in 
oncology, it may be useful to determine which factors influence the outcome and burden 
of treatment because treatment in ESRD is similarly intensive, expensive and has 
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important side effects influencing health-related quality of life 42. Earlier studies 
demonstrated that geriatric conditions were predictive of poorer health outcomes in both 
older ESRD and older cancer patients in outpatient settings 34,35,41,43-45. In the present study, 
we have demonstrated that these geriatric conditions are equally prevalent in cohorts of 
ESRD and acutely hospitalized older cancer patients. We are convinced that the conclusion 
of Rao et al., who found that for older patients with cancer, geriatric care improved quality 
of life, likewise applies for elderly ESRD patients 46. 
Some limitations of the study should be stated. First, the number of participants is small 
and may not be representative, which might make extrapolation to all older dialysis 
patients less convincing. Participants were asked by their nephrologists to participate. This 
may have caused some selection bias because physicians might be more reluctant to ask 
sicker patients or patients with major cognitive impairment to enrol. As a result, it is 
possible that our population reflects relatively healthy patients. This would imply that the 
outcome of a similar study in the total dialysis population might be even worse. On the 
other hand, even these ‘healthy’ patients experienced a large burden of unrevealed 
geriatric conditions, and they were comparable to acutely admitted cancer patients. For 
the aim of this study, which was to explore the feasibility of a new method, this possible 
selection bias is less relevant. In general, ESRD is associated with an increased risk of 
cognitive impairment, and the prevalence of both cognitive impairment and dementia is 
higher than in the general population 2,13. Again, however, the selection process may have 
resulted in a lower than expected prevalence of these problems in our cohort. 
Furthermore, when examining our cohort composition, it appeared that a relatively small 
number of women participated in the study; however, in comparing our rate to other 
studies, it is apparent that gender varies widely in ESRD study populations and that our 
study is no exception 14,38. 
Our study cannot identify associations between geriatric conditions in elderly dialysis 
patients and their risk for poor outcomes in dialysis. This knowledge would be useful for 
planning care in advance and, when made available at earlier stages, would inform and 
assist patients and their caregivers in making decisions regarding treatment options in 
ESRD 3,15,38. We have demonstrated that a large proportion of our patients required aid in 
their daily activities, and this requirement is likely to increase during ongoing treatment 
14,47. The burden of care experienced by caregivers was large, but our questionnaires were 
insufficient to support a more detailed understanding of the specific reasons behind this 
burden. Another limitation of our study is the comparison of outpatient dialysis patients 
with hospitalized cancer patients. It is likely that the cancer patients were more severely ill 
than the dialysis patients. In particular, the different scores on the item ‘pain’ and the 
Charlson co morbidity index score may be influenced by the difference in acute illnesses. 
However, despite this discrepancy, the spectrum of the conditions is informative regarding 
the geriatric conditions that the dialysis staff must anticipate. Finally, for this study, we 
applied the CGA at all patients who were eligible to participate. Although feasible for both 
patients, care givers and professionals, it was rather time consuming. This time was well 
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spend for some patients, but less appropriate for others. For the patients in which most 
problems were found with the CGA, the CGA was probably most burdensome. On the 
other hand, this was not mentioned by them to the research nurse and the time spend on 
the CGA was well appreciated by the patient and their care givers. In future, we would like 
to enhance efficiency by finding methods to screen patients, to select dialysis patients for 
which a CGA is especially useful. This might also enhance support for the CGA in dialysis 
centres.  
The strength of our study is that it demonstrates the feasibility and significance of a 
systematic CGA in dialysis patients, while at the same time revealing issues that are not yet 
covered in highly organized standard care. The multidisciplinary dialysis teams stated in 
their interview that questionnaires on social and psychological problems were especially 
informative. These could be added to the standard procedure in order to gather potential 
cues for improving care and quality of life. This study highlights the usefulness of general 
geriatric principles in offering multidimensional, holistic care to chronic patients on dialysis 
and achieving a balance between these principles and the more technical, highly efficient 
care offered in nephrology 38. 
In the future, we would like to perform a prospective study on the efficiency and the 
effects of a systematic CGA on the outcome of dialysis treatment and on quality of life. 
 
Conclusion 
Elderly dialysis patients are prone to disabilities and functional decline, which aggravate 
their last period of life. It would be valuable to be able to prevent further functional 
decline and to preserve quality of life. In this study, we tested a systematic comprehensive 
geriatric assessment for this purpose. Our systematic comprehensive geriatric assessment 
proves feasible to specify potentially modifiable problems and geriatric conditions that can 
decrease quality of life and that are easily missed if not specifically anticipated. Also, we 
conclude that elderly dialysis patients have a high number of geriatric conditions and that 
they are comparable to acutely hospitalized elderly cancer patients with regard to geriatric 
conditions, as an equally vulnerable population. 
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Abstract 
Background: To assess the association between demographics, comorbidity, geriatric 
conditions, and three Health Related Quality of Life (HRQOL) outcomes one year after 
acute hospitalisation in older patients. 
Methods: A prospective cohort study conducted between 2006 and 2009 with one-year 
follow-up in eleven medical wards at two university hospitals and one teaching hospital in 
the Netherlands. Participants were 473 patients of 65 years and older, acutely hospitalised 
for more than 48 hours. 
Demographics, Charlson Comorbidity Index (CCI), and 18 geriatric conditions were 
collected at baseline. At baseline and twelve months post-admission, the Euroqol-5D was 
administered. Based on a population-derived valuation (Dutch EuroQuol-5D tariff), utilities 
(range -0.38–1.00) were determined, which were used to calculate Quality Adjusted Life 
Years (QALY) over 1 year (max QALY score 1). The EuroQuol-5D VAS (range 0-100) was also 
used. Linear regression analyses were performed to explore the association between the 
independent variables and the three HRQOL outcomes. 
Results: CCI was most consistently significantly associated with HRQOL outcomes: Beta -
0.05 (95%CI -0.06–-0.03) for utility, -0.04 (95%CI -0.05–-0.03) for QALY, -1.03 (95%CI -2.06-
0.00) for VAS, P <0.001, <0.001, 0.05,  respectively). Baseline utility was significantly 
associated with one-year utility (Beta 0.25, 95%CI 0.11-0.39, P <0.01) and QALY (Beta 0.31, 
95%CI 0.17-0.45, P <0.001). The number of geriatric conditions at baseline was more 
strongly associated with one-year utility than any individual geriatric condition. 
Conclusion: less comorbidity, better utility and less geriatric conditions at baseline were 
associated with better HRQOL one year after acute hospitalisation in older patients. 
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Background 
In older patients, the acute illness leading to hospitalization is often accompanied by 
geriatric conditions such as impairments in activities of daily living, cognitive impairment, 
delirium, falls, and malnutrition 1. Moreover, during hospitalization older people often 
experience increased dependence 2. The prognosis of patients aged 65 years and older 
after hospitalization is bad: three months after acute admission, 20-30% of older patients 
have died, and of those still alive, 30% have persistent functional impairment 1,3. 
Health-related quality of life (HRQOL) is an important indicator of a patient’s well-being. 
HRQOL can be defined in multiple ways, but agreement exists that HRQOL is the functional 
effect of a medical condition and/or its treatment upon a patient’s  physical, social, and 
emotional well-being (quality of life) 4,5. Research has shown that factors associated with 
HRQOL in older patients can be divided into three categories. First, demographic factors 
like higher age, female sex and lower education levels are associated with decreased 
HRQOL 6. Secondly, factors related to the patient’s disease burden, such as specific 
diseases and therapy 4-8, higher self-rated disease severity 7 and a higher number of 
chronic conditions 9 are associated with decreased HRQOL. Thirdly, geriatric conditions 
including polypharmacy 10, falls 11, cognitive and functional impairment 8,10,12,13, are 
associated with decreased HRQOL in community-dwelling elderly. 
However, it is unclear to what extent these factors are associated with HRQOL in acutely 
admitted older hospital patients. Therefore, we aimed to explore the association between 
these factors and HRQOL outcomes (expressed in utility, Visual analogue scale (VAS) and 
Quality-adjusted life years (QALY)) in older patients, one year after acute hospitalization. 
 
Methods 
 
Design and setting 
This study was part of a multicenter prospective cohort study of acutely admitted elderly 
patients, the DEFENCE study (Develop strategies Enabling Frail Elderly New Complications 
to Evade). The methods of this study (design and setting, patients, data collection and 
follow-up) are reported in detail by Buurman at all 14. Briefly, DEFENCE was conducted 
between 2006 and 2009 in three hospitals in The Netherlands: the Academic Medical 
Center in Amsterdam (AMC); the University Medical Center Utrecht in Utrecht (UMCU); 
and the Spaarne Hospital in Hoofddorp (SH). Patients were recruited from general medical 
wards. All hospitals had a geriatric consultation team. The medical ethics committees of all 
hospitals approved the study.  
 
Study participants 
All consecutive patients aged 65 years and older, who were acutely admitted to one of the 
participating wards and hospitalised for at least 48 hours, were enrolled (n=639). The 
analytic sample for this sub study included patients with a Mini Mental State Examination 
(MMSE 15) score of 16 and higher, because people with lower scores were considered 
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unable to complete the EuroQol-5D (EQ-5D) 14,16. Of the 639 DEFENCE participants, 104 
(13.7%) had an MMSE score below 16 and were excluded from this sub study. For an extra 
62 (9.7%) DEFENCE participants (complete) EQ-5D scores were not available at baseline. In 
12.9%, this was due to a delirium at admission or fatigue at the end of the Comprehensive 
Geriatric Assessment (CGA). In 87.1% this was due to the DEFENCE protocol that stated 
that no full CGA was administered on unequal dates. Thus, the total analytical sample 
included 473 patients. 
 
Data collection 
After written informed consent was obtained, trained geriatric research nurses 
administered the CGA to the patient and the patient’s primary informal caregiver within 48 
hours of admission. Data were also extracted data from medical records. Follow-up data 
were collected at three and twelve months after hospital admission. For follow-up, the 
municipal data registry was checked to determine whether participants were still alive. 
Subsequently, follow-up information was collected from living participants and their proxy 
by telephone. When applicable, we tried to retrieve date of death from the hospital 
registry, municipal data registry and/or proxy. 
 
Health Related Quality of Life outcomes 
We evaluated three HRQOL outcomes based on the EQ-5D 16: utility, quality adjusted life 
years (QALY), and visual analogue scale (VAS) score one year after admission. The research 
nurse administered the EQ-5D to the patient during the interview at baseline (face-to-face) 
and three and twelve months later by telephone (both times based on self-report). During 
the assessment by telephone, the research nurse reminded the patient of the VAS as it was 
assessed during the hospitalization and asked whether they still remembered it. Before 
administering the VAS, they explained it to all patients and in case of doubt, the 
explanation was repeated. In the CRF, there was space to make remarks about any 
irregularities. When checking these remarks, it was clear that some patients did not want 
to, or could not answer the VAS. If this was the case, their answer was left out. The EQ-5D 
is the most widely used preference based generic HRQOL instrument and it has well-
established psychometric properties 16. It has also been validated in patients with mild-
moderate dementia 17. The EQ-5D  includes five dimensions: mobility, self-care, usual 
activities, pain/discomfort and anxiety/depression. The respondent answers each of the 
EQ-5D’s five dimensions with one of three possible responses: ‘no problems’, ‘some 
problems’ or ‘severe problems’. The unique set of five responses defines a health state. 
The 243 (35) possible health states are weighted using a population-derived valuation from 
a sample of the Dutch general population known as the Dutch EQ-5D tariff. These values or 
utilities reflect the relative desirability of the health state and are measured on a scale 
where 1 refers to full health and 0 refers to death. Some health states are regarded as 
being worse than death, resulting in negative utilities with a minimum of -0.38 18. 
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QALY is the product of a health state utility multiplied by the time the patient spent in this 
health state and then summed up to calculate the QALY 19 An advantage of QALY is that the 
deceased participants could remain included in the analyses. For patients who died, we 
calculated QALY by using the retrieved dates of death and a utility score of 0 from that 
date on. 
The VAS records the respondent’s self-rated health on a scale from 0-100, where ‘100’ 
refers to the best possible health state, and ‘0’ to the worst. Respondents draw a line to 
the scale’s point that best indicates their HRQOL at that specific day. 
 
Predictor variables 
Predictor variables were factors previously found to be associated with decreased HRQOL, 
and variables that we considered to be of clinical importance 6-11,13,19. We divided these 
factors into three categories: 1) demographic characteristics, 2) comorbidity and 3) 
geriatric conditions. 
 
Demographic characteristics 
We extracted patients’ age and sex at baseline from medical records. During the interview, 
patients were asked about their living situation, ethnicity and education (in years). 
 
Comorbidity 
Comorbidity was retrieved from the discharge letter and systematically scored with the 
Charlson Comorbidity Index (CCI)20. Scores range from 0 to 31, with higher scores 
indicating more and/or more severe comorbidity.  
 
Geriatric conditions 
Table 1 shows geriatric conditions as assessed during the systematic CGA, including 
internationally applied measurement instruments, score ranges and cut-off scores used. 
Because a previous study suggested that the total number of geriatric conditions might 
have an impact on functional impairment 21, we also created a variable ‘number of 
geriatric conditions’ by counting all geriatric conditions at baseline for individual patients. 
 
Statistical analysis 
 
Baseline characteristics 
Demographic characteristics, comorbidity, prevalence and total of geriatric conditions and 
HRQOL scores were summarized using descriptive statistics. Ethnicity was dichotomised 
because there were few patients of non-Caucasian ethnicity (Surinamese, Moroccan or 
other). We compared patients who survived and those who died during the study using 
independent t-tests for continuous variables and chi-square tests for categorical and 
dichotomous variables. 
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EQ-5D domains 
Domain-specific level of functioning according to the EQ-5D at baseline was summarized 
descriptively. We compared patient-reported problems in each domain of the EQ-5D 
between patients who survived and those who died during the study using chi-square 
tests. 
 
 
 
 
 
Table 1: Content of the comprehensive geriatric assessment 
Geriatric condition Measurement instrument Range of scores Cut-off score 
Somatic domain 
Number of medications Counting the number of different 

medications (continuous use) 
Continuous ≥5 indicates 

polypharmacy  
Malnutrition Short Nutritional Assessment 

Questionnaire (SNAQ) 35 
0-7 ≥2 malnourished 

 
Obesity Body Mass index = weight/length2 13-64 >30 indicates severe 

overweight 
Pain Visual analogue scale 0-10 ≥4  
Fall risk Have you fallen two or more times in the 

past three months? 
Yes or no Yes 

Presence of a pressure 
ulcer 

Prevention and Pressure Ulcer Risk Score 
Evaluation (prePURSE) 36 

0-46 ≥20 

Indwelling urinary 
catheter 

Presence of a catheter at admission  Yes or no Yes 

Constipation Self-report of constipation at admission Yes or no Yes 
Psychological domain 
Cognitive impairment Mini-Mental State Examination 15 0-30 ≤ 24  
Pre-existent cognitive 
impairment 

Informant Questionnaire COgnitive DEcline 
– Short Form (IQCODE-SF) 37,38 

16 items, 1 – 5 ≥ 63/80 

Depressive symptoms GDS-2, Geriatric Depression Scale-2 39: two 
questions: 1. Have you felt sad, depressed 
or hopeless in the past month? 
2. Have you lost interest in daily activities? 

0-2 
 

2 
 

Delirium Confusion Assessment Method 40 0-4 Item 1 and 2, and item 
3 and/or 4 are present 

Functional domain 
Premorbid ADL and 
IADL functioning 

Katz ADL index score 41 and modified Katz 
ADL index score 42 

0-15 ≥1  

Vision impairment Do you have problems with your vision, 
regardless of the use of glasses? 

Yes or no Yes 

Hearing impairment Do you have problems with hearing, 
regardless of the use of a hearing aid? 

Yes or no Yes 

Mobility difficulty Are you using a walking device? Yes or no Yes 
Incontinence Self-report of incontinence for urine or 

faeces at admission 
Yes or no Yes 

Social domain 
High perceived burden 
of caregivers 

Experienced burden of Informal Care 
(EDIZ) 43 

0-9 ≥4 
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Association of predictor variables with HRQOL at one year 
The predictor variables were chosen prior to analyses. We pre-specified that if the 
correlation between two variables were more than 0.80, the least relevant one would be 
excluded to avoid collinearity. Univariate linear regression analysis and multivariable 
regression analysis (backward elimination approach) were used to determine the 
relationship between the baseline predictor variables and HRQOL outcomes at one year. 
We included variables with P <0.20 from the univariate analysis, in the multivariable 
regression analyses and included utility at baseline as a covariate in all analyses. In the 
multivariable linear regression model, we set statistical significance at a two-sided P value 
of 0.20. The residuals versus predicted values were plotted to check the model fit. 
Sensitivity analyses were done with somatic diagnosis at admission and with specified 
comorbidity for all HRQOL outcomes (data available upon request). We performed all 
analyses using Statistical Package for the Social Sciences (SPSS) version 19.0 (SPSS Inc, 
Chicago, IL). 
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Results 
 
Baseline characteristics 
We included 473 patients in this HRQOL study. Table 2 presents the baseline characteristics 
of the research population. Within one year, 146 patients had died (30%). Among the 
deceased patients were more men compared to those survived (54.1% vs 41.3%, P 0.01).  
Compared to survivors, the deceased patients demonstrated a higher frequency of 
malnutrition (63.3% vs 40.8%, P<0.001), delirium (13.1% vs 6.2%, P 0.01), a higher mean 
CCI (5.1 vs 3.2, P<0.001) and a higher number of geriatric conditions at baseline  (6.1 ± 2.5 
vs 5.1 ± 2.4, P<0.001). Among the deceased, more patients had diagnosed malignancies 
(18.6% vs 4.6%) and less infectious diseases (26.4% vs 42.3%), P<0.001. Baseline mean 
utility (0.701 vs 0.575) and VAS scores (56.5 vs 63.0) were significantly lower for decedents 
compared to survivors (P<0.001). 
 
EQ-5D Domains 
The Figure shows the EQ-5D domains at baseline. Participants who survived were more 
likely to score ‘no problems’ and less likely to score ‘moderate’ or ‘severe problems’ in all 
domains, except for the domain ‘Anxiety/depression’, where survivors scored more often 
‘severe problems’. 
 
Figure 1: EQ5D Domain-specific responses at baseline for patients who survived (N=327) and for patients who 
died during the study (N=146) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Panel shows percentages of patient-reported severity of problems at EQ-5D domains at baseline. Dotted bars 
represent the 327 patients who survived during the study; grey bars represent the 146 patients who died 
within one year. 
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Table 2: Baseline description of acutely admitted elderly with utility score at baseline =473) 
Variable Missing values 

n(%) 
All 
participants 
n=473 

Surviving 
participants 
n=327 

Deceased 
participants 
n=146 

P*  

Demographic      
Age, mean (SD) 0 (0.0) 77.8 (7.6) 77.7 (7.4) 78.1 (7.9) 0.60 
Female sex 0 (0.0) 54.8 58.7 45.9 0.01 
Ethnicity: Caucasian 1 (0.2) 94.1 92.6 97.9 0.02 
Social status: single 1 (0.2) 48.5 50.9 43.2 0.14 
Living situation: independent 1 (0.2) 88.3 89.3 86.3 0.36 
Years of education, mean (SD) 7 (1.5) 10.1 (4.0) 10.2 (4.0) 10.1 (3.8) 0.79 
Somatic domain      
No. medications, mean (SD) 2 (0.4) 5.9 (4.2) 5.8 (4.2) 6.0 (4.0) 0.52 
Malnutrition†  1 (0.2) 47.7 40.8 63.3 <0.001 
Obesity‡ 40 (8.5) 13.6 17.4 5.2 <0.001 
Pain§ 1 (0.2) 43.0 43.4 42.1 0.78 
Fall risk, ≥2 falls in last 3 months 23 (4.7) 19.8 17.7 24.5 0.10 
Presence of a pressure ulcer|| 7 (1.5) 13.7 13.0 15.4 0.49 
Indwelling urinary catheter 3 (0.6) 19.8 18.4 22.9 0.26 
Constipation 4 (0.8) 18.8 17.3 22.1 0.25 
Psychological domain      
Cognitive impairment at admission¶  0 (0.0) 30.2 29.4 32.2 0.54 
Depressive symptoms** 2 (0.4) 21.2 18.7 26.9 0.05 
Delirium†† 5 (1.1) 8.3 6.2 13.1 0.01 
Functional domain      
Functional impairment‡‡ 0 (0.0) 85.4 83.8 89.0 0.14 
Impaired vision 15 (3.2) 20.3 20.7 19.6 0.80 
Impaired hearing 34 (7.2) 18.0 16.2 22.1 0.14 
Use of walking device 0 56.2 52.9 63.7 0.04 
Incontinence 17 (3.6) 19.5 19.0 20.6 0.70 
Social domain      
High burden informal care giver§§ 75 (15.6) 38.2 33.7 48.0 0.01 
Diagnosis at admission, N (%) 26 (5.5)    <0.001 
Cardiovascular disease  8.9 8.1 10.7  
Disease of the digestive system  22.6 23.1 21.4  
Infectious disease  37.4 42.3 26.4  
Malignancy  8.9 4.6 18.6  
Water and electrolyte disturbance  7.2 7.5 6.4  
Other diagnosis at admission  15.0 14.3 16.4  
Comorbidity index||||, mean (SD) 45 (9.5) 3.8 (2.5) 3.2 (2.1) 5.1 (2.7) <0.001 
Number of geriatric conditions¶¶, mean (SD) 0 (0.0) 5.4 (2.5) 5.1 (2.4) 6.1 (2.5) <0.001 
Utility at baseline, mean (SD) 0 (0.0)  0.70 (0.29) 0.58 (0.32) <0.001 
VAS at baseline, mean (SD) 8 (1.7) 61.0 (18.4) 63.0 (18.5) 56.5 (17.6) <0.001 
Values are percentages unless stated otherwise.  
*P: independent t-test for continuous variables, chi-square for categorical variables. †Short Nutritional 
Assessment Questionnaire (SNAQ), score 2-7; ‡Body Mass Index (BMI)= weight/length2 ≥30; §Visual analogue 
scale for pain, score ≥4; ||Prevention and Pressure Ulcer Risk Score Evaluation (prePURSE), score ≥20; ¶Mini 
Mental State Examination (MMSE), ≤ 24; **Geriatric Depression Scale-2, 2 questions, depressive symptoms 
present when both positive; ††Confusion Assessment Method, score 3 or 4; ‡‡ (modified) KATZ-ADL index, score 
≥1; §§Experienced Burden of Informal Care (EDIZ), score ≥4; ||||Charlson comorbidity index score, higher score 
indicates more and/or more severe comorbidity; ¶¶Total number of geriatric conditions, 0-18, a higher score 
indicates more geriatric conditions present.  
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Association of predictor variables with HRQOL at twelve months 
No collinearity between predictor variables was detected, with all correlations being well 
below 0.80 (range 0.15 to 0.67). Table 3 shows the results of the univariable regression 
models. 
 
Table 3: Univariable analyses for utility, VAS score and QALY at one year 
 Utility at one year (n =423) VAS score at one year (n 

=260) 
QALY at one year (n =380) 

Variables B 95% CI P B 95% CI P B 95% CI P 
Demographic 
Age                               0.00 -0.01 – 0.00 0.48 -0.05 -0.30 – 0.19 0.67 -0.00 -0.01 -0.00 0.08 
Male sex 0.11 0.05 – 0.18 <0.01 1.68 -1.97 – 5.33 0.37 -0.02 -0.09 – 0.06 0.64 
Caucasian ethnicity -0.10 -0.24 – 0.03 0.13 1.68 -5.53 – 8.89 0.65 0.04 -0.03 – 0.12 0.23 
Social status: single 0.08 0.02 – 0.15 0.01 -1.57 -5.13 – 2.00 0.39 -0.01 -0.07 – 0.06 0.87 
Living independently 0.16 0.05 – 0.28 0.01 6.22 0.22 – 12.22 0.04 -0.05 -0.09 – -0.01 0.01 
Education, yrs. 0.01 0.00 – 0.01 0.26 0.03 -0.42 – 0.47 0.91 0.01 0.00 – 0.02 0.10 
Somatic domain 
No. medications -0.02 -0.03 – -0.01 <0.01 -0.80 -1.40 – -0.20 0.01 -0.01 -0.02 – 0.00 0.10 
Malnutrition score†  -0.02 -0.03 – 0.00 0.06 -0.89 -1.78 – 0.01 0.05 -0.05 -0.06 – -0.03 <0.001 
Obesity‡ -0.09 -0.18 – -0.01 0.04 -2.43 -7.12 – 2.26 0.31 -0.06 -0.18 – 0.06 0.30 
Pain score§ -0.03 -0.04 – -0.02 <0.001 -0.83 -1.46 – 0.19 0.01 -0.02 -0.04 – -0.01 <0.01 
Fall risk  -0.08 -0.17 – 0.02 0.11 -4.63 -9.36 – 0.38 0.07 -0.14 -0.23 – -0.04 <0.01 
Pressure ulcer score|| -0.01 -0.02 – 0.00 0.01 -0.26 -0.59 – 0.07 0.12 -0.01 -0.02 – -0.01 <0.001 
Indwelling urinary 
catheter 

-0.07 -0.17 – 0.03 0.15 -2.22 -7.02 – 2.58 0.36 -0.04 -0.12 – 0.04 0.36 

Constipation -0.07 -0.16 – 0.02 0.10 -0.84 -5.59 – 3.90 0.73 -0.08 -0.17 – 0.01 0.09 
Psychological domain 
MMSE score¶ 0.01 0.00 – 0.02 0.05 -0.17 -0.70 – 0.37 0.55 0.02 0.01 – 0.03 <0.001 
Depressive 
symptoms** 

-0.09 -0.13 – -0.05 <0.001 -3.45 -5.77 – -1.12 <0.01 -0.11 -0.15 – -0.06 <0.001 

Delirium, CAM 
score†† 

-0.03 -0.08 – 0.01 0.18 0.82 -1.59 – 3.29 0.50 -0.08 -0.13 – -0.03 <0.01 

Functional domain 
Premorbid 
functioning‡‡ 

-0.03 -0.04 – -0.02 <0.001 -0.79 -1.33 – -0.25 <0.01 -0.04 -0.05 – -0.03 <0.001 

Impaired vision -0.11 -0.19 – -0.03 0.01 -3.73 -8.04 – 0.58 0.09 -0.06 -0.14 – 0.03 0.22 
Impaired hearing -0.02 -0.11 – 0.08 0.69 -0.35 -8.58 – 1.53 0.17 -0.10 -0.19 – 0.00 0.05 
Use of walking device -0.08 -0.11 – -0.05 <0.001 -2.04 -3.80 – -0.27 0.02 -0.07 -0.10 – -0.05 <0.001 
Incontinence -0.07 -0.16 – 0.02 0.11 -1.62 -3.19 – 6.44 0.51 -0.08 -0.18 – 0.01 0.08 
Social domain 
Burden care giver§§  -0.02 -0.03 – -0.01 <0.01 -0.77 -1.43 – -1.12 0.02 -0.04 -0.05 – -0.02 <0.001 
Comorbidity index|||| -0.06 -0.07 – -0.04 <0.001 -1.05 -1.99 – -0.12 0.03 -0.05 -0.06 – -0.03 <0.001 
No. geriatric 
conditions¶¶ 

-0.05 -0.07 – -0.04 <0.001 -1.74 -2.24 – -1.03 <0.001 -0.06 -0.08 – -0.05 <0.001 

Utility Baseline 0.39 0.28 – 0.50 <0.001 10.81 4.76 – 16.95 <0.01 0.55 0.44 – 0.65 <0.001 
VAS Baseline 0.00 0.00 – 0.01 <0.001 0.24 0.14 – 0.34 <0.001 0.01 0.00 – 0.01 <0.001 
CI= Confidence interval; †Short Nutritional Assessment Questionnaire (SNAQ), score 2-7; ‡Body Mass Index 
(BMI)= weight/length2 ≥30; §Visual analogue scale for pain, score ≥4; ||Prevention and Pressure Ulcer Risk 
Score Evaluation (prePURSE), score ≥20; ¶Mini Mental State Examination (MMSE), ≤ 24; **Geriatric Depression 
Scale-2, 2 questions, depressive symptoms present when both positive; ††Confusion Assessment Method, 
score 3 or 4; ‡‡(modified) KATZ-ADL index, score ≥1; §§Experienced Burden of Informal Care (EDIZ), score ≥4;  
||||Charlson comorbidity index score, higher score indicates more and/or more severe comorbidity; ¶¶Total 
number of geriatric conditions, 0-18, a higher score indicates more geriatric conditions present. 
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Variables printed in bold were included in the multivariable analyses. In the multivariable 
analyses (Table 4), Caucasian ethnicity, higher malnutrition score, higher CCI and number 
of geriatric conditions were associated with lower one-year utility. Obesity and higher 
baseline utility were associated with higher one-year utility. The final model explained 
33.4% of the variance. 
 
 
Table 4: Multivariable analyses for utility, VAS score and QALY at one year 
 Utility at one year (n=423) VAS score at one year 

(n=260) 
QALY at one year (n=380) 

Variables  B 95% CI P<0.20 B 95% CI P<0.20 B 95% CI P<0.20 
Demographic 
Age                               - - -    - - - 
Male sex - - -       
Caucasian ethnicity -0.24 -0.40 – 0.08 <0.01       
Social status: single - - -       
Living independently - - - - - - - - - 
Education, yrs.       - - - 
Somatic domain          
No. medications - - - -0.59 -1.06 – -0.11 0.02 - - - 
Malnutrition score†  -0.02 -0.04 – 0.00 0.08 - - - -0.02 -0.04 – 0.01 0.01 
Obesity‡ 0.11 0.01 – 0.22 0.04       
Pain score§ - - - - - - -0.01 -0.02 – 0.00 0.05 
Fall risk  - - - - - - - - - 
Pressure ulcer score|| -0.01 -0.02 – 0.00 0.05 - - - -0.01 -0.02 – 0.00 0.01 
Indwelling urinary 
catheter 

0.09 -0.01 – 0.20 0.08       

Constipation - - -    - - - 
Psychological domain 
MMSE score¶ - - -    - - - 
Depressive symptoms** - - - - - - -0.03 -0.07 – 0.01 0.20 
Delirium, CAM score†† - - -    -0.05 -0.10 – 0.01 0.02 
Functional domain 
Premorbid functioning‡‡ - - - - - - -0.02 -0.03 – 0.01 <0.01 
Impaired vision    - - -    
Impaired hearing - - - -3.51 -8.68 – 1.66 0.18 -0.09 -0.17 – 0.01 0.03 
Use of walking device - - - - - - - - - 
Incontinence - - -    - - - 
Social domain 
Burden care giver§§  - - - - - - - - - 
Comorbidity index|||| -0.05 -0.06 – 0.03 <0.001 -1.03 -2.06 – 0.00 0.05 -0.04 -0.05 – 0.03 <0.001 
No. geriatric conditions¶¶ -0.03 -0.05 – 0.01 <0.01 - - - - - - 
Utility Baseline 0.25 0.11 – 0.39 <0.01 3.58 -3.70 – 10.86 0.33 0.31 0.17 – 0.45 <0.001 
VAS Baseline    0.19 0.08 – 0.30 <0.01 - - - 
Variance explained R2 33.4% 15.9% 42.4% 
CI= Confidence interval; †Short Nutritional Assessment Questionnaire (SNAQ), score 2-7; ‡Body Mass Index 
(BMI)= weight/length2 ≥30; §Visual analogue scale for pain, score ≥4; ||Prevention and Pressure Ulcer Risk 
Score Evaluation (prePURSE), score ≥20; ¶Mini Mental State Examination (MMSE), ≤ 24; **Geriatric Depression 
Scale-2, 2 questions, depressive symptoms present when both positive; ††Confusion Assessment Method, 
score 3 or 4; ‡‡(modified) KATZ-ADL index, score ≥1; §§Experienced Burden of Informal Care (EDIZ), score ≥4;  
||||Charlson comorbidity index score, higher score indicates more and/or more severe comorbidity; ¶¶Total 
number of geriatric conditions, 0-18, a higher score indicates more geriatric conditions present. 
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For QALY, higher malnutrition score, higher delirium and depression scores, impaired 
hearing and worse premorbid functioning were associated with lower QALY. Higher 
baseline utility was associated with higher QALY. This final model accounted for 42.4% of 
the variance. 
More medication, impaired hearing, higher CCI and lower VAS score at baseline were 
significantly associated with a lower VAS score at one-year follow-up. For VAS score at one 
year, explained variance was 15.9%. 
Sensitivity analyses showed similar results. From these analyses it became clear that CCI 
was a good measure for comorbidity. Introducing individual comorbid diseases did not 
change the models, nor did the different reasons for admission. The residuals versus 
predicted values plotted for utility and VAS at one year and QALY looked normal. 
 
Discussion 
This multicenter prospective cohort study demonstrates that, in acutely admitted older 
patients, utility and VAS score at baseline were significantly higher for patients who 
survived than for patients who died during one year follow-up. Higher baseline utility, 
reflecting better HRQOL, was associated with higher one-year utility and QALY. Higher CCI, 
malnutrition and pressure ulcers were associated with lower HRQOL outcomes at one year. 
A higher number of geriatric conditions at baseline was associated with lower one-year 
utility, and this association was stronger than for any individual geriatric condition. More 
depressive symptoms, higher delirium score and worse premorbid functioning were 
associated with worse QALY. Our results suggest that besides the acute illness and 
comorbidity, geriatric conditions highly influence HRQOL one year after admission, and 
that they should be assessed at hospital admission. 
In our study, baseline EQ-5D domain scores, mean utility and VAS scores were lower than 
in European and Dutch norm-population studies 6,22. This confirms that our research 
population forms a very vulnerable patient group, which is also reflected by the high 
number of geriatric conditions at baseline and by the high mortality rate after one year. At 
baseline, deceased patients had a higher number of geriatric conditions, higher CCI and 
worse scores on most individual EQ-5D domains than patients who survived. This is in 
agreement with previous studies evaluating older patients 23-25. A hypothesis for the fact 
that surviving patients scored more often ‘severe problems’ on the ‘Anxiety/depression’ 
domain at baseline, might be that their better cognitive function at admission (as 
measured by MMSE), may have rendered into more awareness of their situation, and thus 
anxiety. 
To our knowledge, the association between a higher number of geriatric conditions at 
baseline and lower one-year HRQOL expressed in utility has not been demonstrated before 
in acutely hospitalised patients, although prior research confirmed the influence of 
individual geriatric conditions on mortality 3, and thus indirectly on QALY. Some 
demographic variables, which were previously shown to be associated with HRQOL, were 
not associated with HRQOL in our multivariable analyses. This might be due to the many 
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geriatric conditions and the high comorbidity rate in our population, which may overrule 
the effects of these variables. Patients who were obese were more likely to survive and 
they had higher utility scores at one year than patients who wer not obese. This may be an 
example of the obesity paradox, which describes the unexpected phenomenon that in 
some cases overweight and obese patients have better outcomes and less mortality 
compared to their normal-weight counterparts. For patients older than 70 years, a 
protective effect of  overweight and obesity was observed before 26-28. 
Explained variance for the final models of utility and QALY were good, and moderate for 
VAS score. This means that the geriatric conditions, CCI and lower utility at baseline 
explained resp. 33.4 and 42.4% of the variance and contributed to lower HRQOL. Because 
many of the geriatric conditions assessed in our study can be adequately treated during 
and after admission, it is of clinical importance to assess the geriatric conditions and other 
predictor variables included in our models upon acute admission of a patient of 65 years 
and older. A systematic approach in detecting these geriatric conditions by means of a 
CGA might significantly improve the the patient’s HRQOL. For the VAS score, the explained 
variance was lower. This might be because it is the patient’s own reflection on her or his 
HRQOL, which is mainly influenced by individual coping style and adaptation, and not so 
much by the objective CGA-variables 29. 
There are some limitations to our study. First, patients with an MMSE score below 16 were 
excluded, because their HRQOL could not be measured reliably with the EQ-5D 14-16,30. 
Because they had a significantly higher number of geriatric conditions at baseline in 
comparison with patients with a MMSE score above 16, we expect that their HRQOL would 
have been even lower 31. Several instruments are available for measuring HRQOL in 
dementia patients, but none is validated for severely demented patients 32,33. Secondly, we 
administered the EQ-5D by telephone during  follow up. The lack of a visual representation 
of the VAS might have resulted in participants scoring whole numbers, or numbers that 
could be divided by five, instead of using a continuous count (e.g. 80 or 85, instead of 83), 
but no evidence of this could be found in literature. However, the nature of EQ-5D 
instructions in the face to face and telephonic administration is similar, and Mc Phail et al, 
found that telephonic administration of EQ-5D provided comparable results to face-to-face 
administration amongst older adults who seemd to have intact cognitive functioning at 
baseline 34. Thirdly, we did not ask our patients’ opinion regarding the relevance of their 
HRQOL, which might provide an even better understanding of HRQOL in acutely admitted 
older patients. Therefore, future research could study minimal clinically important change 
in HRQOL and the effect of baseline HRQOL on outcome in terms of functionality and 
survival, possibly enabling advice to be further tailored to the individual. 
In conclusion, for acutely admitted older patients, less comorbidity and geriatric 
conditions and better baseline HRQOL are associated with better HRQOL one year after 
admission. In this vulnerable, but very common patient group, comorbidity can mostly not 
be modified by medical treatments, so it is of utmost importance to try and concentrate 
on factors that can be improved, like delirium, malnutrition, pressure ulcers and hearing 
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impairment. Baseline evaluation of these factors at admission, by means of a CGA could 
guide patient, family, and professionals in determining goals to achieve during admission 
with the ultimate goal of improving HRQOL after discharge. 
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Appendix 
 
 
 
 
Supplementary Table 1: Description of patients with or without cognitive impairment at baseline, as defined 
by MMSE score <16 or ≥16 
Variable Patients with  

MMSE 0-15 
(N= 96) 

Patients with  
MMSE 16-30 

(N=535) 

P# 

Demographic 
Age, mean (SD) 82.4 (7.4) 77.4 (7.6) 0.53 
Female sex 54.2% 53.8% 0.95 
Ethnicity: Caucasian 84% 94% <0.01 
SES score, mean (SD)    
Social status:     <0.001 
   Single 54.2% 46.8%  
   Living with partner or child 32.3% 5.1%  
Living situation, independent 49/96 (51%) 476/534 (89%) <0.001 
Years of education, mean (SD) 8.6 (3.8) 10.2 (3.9) 0.04 
Somatic domain 
No. medications, mean (SD) 5.2 (3.8) 5.6 (4.2) 0.96 
Psychological domain 
Pre-existent cognitive impairment  68.9% 17.9%  
Delirium 71.3% 9.2% <0.001 
Functional domain 
Use of walking device 81.1 53.8 <0.001 
Functional impairment, ADL 3.4 (2.2) 0.9 (1.5) <0.001 
Functional impairment, ADL+IADL 10.1 (4.1) 4.1 (3.6) <0.001 
Social domain 
High burden informal care giver 57.5% 38.1% <0.01 
Co morbidity and HRQOL 
Charlson Comorbidity Index, median 
(range) 

3.2 (1.9) 3.8 (2.5) 0.06 

Total number of geriatric conditions, 
mean (SD) 

7.5 (1.8) 5.2 (2.6) <0.001 

Utility at baseline Not asked 0.66 (0.30) - 
VAS at baseline, mean (SD) Not asked 61.3 (18.3) - 
Outcomes 
Length of stay, days (SD) 12.3 (10.5) 10.1 (11.5) 0.02 
In hospital mortality 14.6% 3.6% <0.001 
Death at 3 mnths 38.5% 16.8% <0.001 
Death at 12 mnths 54/96 (56.3%) 161/535 (30.1%) <0.001 
Living independently 3 mnd 21/59 (35.6%) 351/425 (82.6%) <0.001 
Living independently 12 mnd 17/41 (41%) 278/349 (79%) <0.001 
MMSE score: Mini Mental State Examination score, range 0-30, a higher score indicating less cognitive 
impairment 
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Abstract 
Background: To assess the independent association of Health Related Quality of Life 
(HRQOL) at admission with mortality, functional decline and institutionalization three and 
twelve months after admission in acutely hospitalized older patients. 
Methods: Data from a prospective cohort study, 2006 – 2009, with twelve months follow-
up. 
Setting: Eleven medical wards in three hospitals in the Netherlands. 
Participants: 473 medical patients ≥ 65 years, acutely hospitalized for ≥ 48 hours. 
Measurements: Outcomes were mortality, functional decline and institutionalization, three 
and twelve months after admission. Main determinant was HRQOL (utility based on the 
EuroQol-5D, range -0.330 – 1, anchored at 0 (death) and 1 (perfect health)) at admission. 
Participants were split into two groups based on the median utility at admission. 
Unadjusted and adjusted odds ratios (OR) and 95% confidence intervals (95%CI) were 
estimated using Cox and logistic regression analyses, adjusted for socio-demographic and 
health variables. 
Results: Median utility was 0.775 (interquartile range: 0.399 - 0.861). Utility > 0.775, 
indicating high HRQOL, was associated with a reduced risk of mortality at three months 
(hazard ratio 0.38; 95%CI 0.18-0.83) and with a reduced risk of functional decline at three 
months (OR 0.47; 95%CI 0.28-0.79) in the adjusted models. At twelve months, these 
associations were statistically significant in the crude models, but not in the adjusted 
models. Utility was not associated with the risk of institutionalization at three or twelve 
months. 
Conclusion: Higher HRQOL at admission was associated with a decreased risk of mortality 
and functional decline three months after admission. In older, acutely hospitalized 
patients, the EQ-5D may provide a means of risk stratification and may ultimately guide 
patients, their families and professionals in treatment decisions during hospitalization. 
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Background 
Health related quality of life (HRQOL) is defined as the functional effect of a medical 
condition and/or its treatment upon a patient’s physical, social, and emotional well-being 
(quality of life) 1-3. HRQOL is an important indicator of a patient’s well-being and is as such 
important in goal-oriented patient care 4. Instruments to assess HRQOL can be divided into 
generic and disease-specific instruments, and into non-preference based and preference 
based instruments 5. In non-preference based instruments, a set of related items covers 
various health domains and a score for each domain is generated. On the other hand, 
preference based instruments quantify multiple health domains into a single overall score, 
called ‘utility’, which measures the desirability of a certain health state on a scale of 0 
(‘death’) to 1 (‘perfect health’) 6. An advantage of preference based instruments is that 
they may facilitate decision-making by allowing comparison between different disorders 
and treatments. 
In healthy and in chronically ill community-dwelling older adults, it has been demonstrated 
that higher HRQOL was associated with both increased survival and lower hospitalization 
rates 7,8. In acutely admitted older medical patients, HRQOL and its association with 
outcomes are especially relevant, as these patients are often extremely vulnerable. Within 
three months of acute hospital admission, 20-30% have died and of those still alive, 30% 
have to adapt to permanent functional impairment 9,10. If the HRQOL- assessment by the 
patient himself is associated with negative outcomes, HRQOL might be helpful in making 
patient-tailored treatment decisions. However, studies on the association between HRQOL 
at admission and adverse outcomes such as mortality, functional decline and 
institutionalization are still scarce. 
Therefore, the objective of our study was to assess in older medical patients whether 
independent associations exist between HRQOL measured at admission and mortality, 
functional decline and institutionalization three and twelve months after acute admission. 
 
Methods 
 
Design and setting 
This study was a post-hoc analysis of a multi-center prospective cohort study of acutely 
admitted older patients, the DEFENCE study (Develop strategies Enabling Frail Elderly New 
Complications to Evade). The design and setting, patients, data collection and follow-up of 
this study are reported in detail by Buurman et al. 11. Briefly, DEFENCE was conducted 
between 2006 and 2009 in three teaching hospitals in The Netherlands: the Academic 
Medical Center in Amsterdam (AMC); the University Medical Center Utrecht in Utrecht 
(UMCU); and the Spaarne Hospital in Hoofddorp (SH). Patients were recruited from general 
medical wards. All hospitals had a geriatric consultation team, consisting of at least a 
clinical nurse specialist in geriatrics and a geriatrician. The medical ethics committees of all 
three hospitals approved the study. 
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Study participants  
All consecutive patients aged 65 years and older, who were acutely admitted to one of the 
participating wards and hospitalized for at least 48 hours, were enrolled (n=639). The 
analytic sample for this sub study included patients with a Mini Mental State Examination 
(MMSE) score of 16 points and higher, because people with lower scores were considered 
unable to complete HRQOL questionnaires due to cognitive impairment 12,13. Of the 639 
participants, 104 (13.7%) had an MMSE score below 16 points and were excluded from this 
analysis. For an extra 62 (9.7%) participants (complete) HRQOL scores were not available at 
baseline. In eight participants (12.9%), this was due to delirium at admission or severe 
fatigue. In 54 participants (87.1%) this was due to the DEFENCE protocol that stated that 
full data collection was performed every other day because of study burden for the 
research team. Thus, the total analytical sample of this study included 473 participants. 
 
Data collection 
After written informed consent was obtained, trained research nurses experienced in 
geriatrics administered a systematic comprehensive geriatric assessment (CGA) to the 
participant and their primary care-giver within 48 hours of admission. The complete CGA 
was described in detail before 11. Geriatric conditions were defined as ‘a collection of 
symptoms and signs common in older adults, not necessarily related to a specific disease’ 
14. Follow-up data were collected by telephone at three and twelve months after hospital 
admission by the research nurses who were blinded to interventions received by study 
participants. 
 
Health Related Quality of Life 
HRQOL was assessed from the participants using the EuroQol-5Dimensions (EQ-5D)15. The 
EQ-5D is the most widely used preference based generic instrument and it has well-
established psychometric properties15. It has been validated in patients with mild to 
moderate cognitive impairment 16. The EQ-5D includes five dimensions: mobility, self-care, 
usual activities, pain/discomfort and anxiety/depression. The respondent answers each of 
the EQ-5D’s five dimensions with one of three possible responses: ‘no problems’, ‘some 
problems’ or ‘severe problems’. The set of five responses defines a health state. The 243 
(35) possible health states are weighted using a valuation set from a sample of the Dutch 
general population known as the Dutch EQ-5D tariff 17, resulting in a utility score. This 
utility reflects the relative desirability of a particular health state and is measured on a 
scale in which 0 refers to death and 1 refers to full health. Some health states are regarded 
as being worse than death, resulting in negative utilities with a minimum of -0.330 17. 
 
Definition of outcomes 
The outcomes for the present study were mortality, functional decline and 
institutionalization three and twelve months after admission. Mortality and date of death 
were obtained from the hospital registry and the municipal data registry. Three and twelve 
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months after admission, a research nurse assessed the participants’ present ADL 
functioning and living arrangement by telephone. 
Functional status was assessed with the Katz Activities of Daily Living (Katz-ADL) index 
score, which includes six items (impairment in bathing, dressing, toileting, getting up and 
out of chair, eating and use of incontinence materials) 18. Scores range between 0 and 6, 
and a higher score indicates more impairment. At baseline, participants were asked to rate 
premorbid functioning based on their performance two weeks before hospital admission 
for the baseline assessment 19. At three and twelve months after admission, they were 
asked to rate the present functioning. Functional impairment was considered present 
when a participant was unable to perform one or more items on the Katz-ADL index score. 
Functional decline was defined as an increase of at least one point on the Katz-ADL index 
score three or twelve months after admission, compared with the premorbid Katz-ADL 
index score 19. 
Institutionalization was defined as a new admission to an old peoples’ home or nursing 
home, so in these analyses, only those participants who were not institutionalized at 
baseline, and who had not died between baseline and 3 months were included in the 
analyses for 3 months after admission (N=322), and only those participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were 
included in the analyses for 12 months after admission (N=256). 
 
Covariates 
Covariates were chosen based upon their possible association with both HRQOL and 
outcomes, and included age, sex, premorbid Katz-ADL score, presence of a delirium 
(measured with Confusion Assessment Method (CAM) 20), cognition (measured with Mini 
Mental State Examination (MMSE) 12), the number of geriatric conditions present at the 
time of admission 22 and the presence and severity of comorbidity (Charlson Comorbidity 
Index (CCI) 21). Age, sex and premorbid Katz-ADL score were assessed during the CGA. 
 
Statistical Analysis 
Demographic and clinical baseline characteristics, utility scores, and the systematic CGA 
were summarized using descriptive statistics. In the analyses, utility was dichotomized 
based on the median in this sample (0.775, range -0.204 – 1.000, interquartile range: 0.399 
- 0.861). The reference group consisted of participants with a utility of 0.775 or below. 
Differences in continuous variables between participants with low HRQOL (utility score ≤ 
0.775) and participants with high HRQOL (utility score > 0.775) were analyzed using 
independent sample T-tests for normally distributed variables or Mann Whitney U test for 
non-normally distributed variables, and chi-square tests were used for categorical 
variables. 
To evaluate the association between HRQOL and mortality three and twelve months after 
admission, a Kaplan Meier curve was plotted and Cox regression analyses were performed. 
The Log Rank test was used to test differences in survival between the two groups. To 
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study associations between HRQOL, and functional (ADL) decline or institutionalization, 
logistic regression analyses were performed. In each model, a similar approach to model 
building was used. The dichotomized utility score was the main determinant in all 
analyses. The reference group consisted of participants with a utility score of 0.775 or 
below. We pre-specified that if the correlation between two variables was more than 0.80, 
one would be excluded to avoid collinearity. Variables were considered confounders when 
they altered the hazard ratio (HR) or odds ratio (OR) of the main determinant by more 
than ten percent 27. 
Crude models, models corrected for age and sex, models adjusted for confounders only 
and fully adjusted models including all covariates (age, sex, years of education, premorbid 
Katz-ADL score, delirium, MMSE score, number of geriatric conditions present and 
comorbidity) are presented. Additional analyses were performed for the fully adjusted 
models with utility coded as an ordinal variable based on quartiles. Secondly, the 
associations of the EQ-5D’s individual domain scores with the outcomes were assessed in 
univariate logistic regression analyses. 
A p-value ≤ 0.05 was considered statistically significant. All analyses were performed using 
Statistical Package for the Social Sciences (SPSS) version 20.0 (SPSS Inc., Chicago, IL). 
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Results 
Table 1 presents the baseline characteristics of the study population (n=473). At admission, 
participants with low HRQOL (utility below or equal to the median (0.775)) were less likely 
to live independently than participants with high HRQOL (utility > 0.775). They also used 
more medications and were more likely to have pain, depressive symptoms, functional 
impairment, and to suffer from more or more severe comorbid diseases and geriatric 
conditions compared to participants with high HRQOL. Informal care givers of participants 
with low HRQOL more often experienced a high burden of care, compared to participants 
with high HRQOL. Table 2 presents the outcomes of this study, subdivided per group based 
on the median utility (≤ 0.775 vs. > 0.775). 
 
Mortality  
In Figure 1, Kaplan Meier curves are presented for participants with utility ≤ 0.775 (low 
HRQOL) versus those with utility > 0.775 (high HRQOL). The cumulative survival rates at 
twelve months were 60.2% in participants with low HRQOL and 78.4% in participants high 
HRQOL. Mean survival was 262.2 days (SD 139.2) for participants with low HRQOL and 
316.6 days (SD 104.3) for participants high HRQOL. In the unadjusted Cox regression 
models, participants with high HRQOL at baseline had a decreased mortality risk at both 
three and twelve months after admission in comparison with participants with low HRQOL 
(Table 3). In the adjusted analyses, HRQOL was only statistically significantly associated 
with mortality at three months after admission.  
 
Functional decline and institutionalization 
Table 3 shows that in the crude models, participants with high HRQOL at baseline had a 
decreased risk of functional decline at both three and twelve months of follow-up 
compared to low HRQOL. In the adjusted analyses, HRQOL was associated with functional 
decline at three months after admission. 
The logistic regression models for institutionalization at three and twelve months are 
presented in Table 3 as well. In the crude and adjusted analyses, the ORs were not 
statistically significant. 
Table 4 shows the additional analyses, comparing utility as a binary versus an ordinal 
variable based on quartiles, and showing the HRs and ORs for the outcomes. The HRs and 
ORs show a graded response for the four categories of utility. However, the confidence 
intervals of the two ‘best’ and two ‘worst’ categories overlapped, which was the main 
reason for including utility as a binary variable in the main analyses. In Additional Table 1, 
we show the predictive value of EQ-5D’s individual domain scores for the outcomes. In 
general, ‘severe problems’ on any domain yielded higher HR and OR for the outcomes 
mortality and functional decline than some problems, compared to ‘no problems’ (which 
was the reference category). The categories ‘some problems’ and ‘severe problems’ on the 
domains Mobility, Self-Care and Usual Activities were most clearly associated with 
functional decline at three and twelve months. 
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Table 1: Baseline description of acutely admitted older patients with low versus high health related quality of 
life, divided based on the median utility# (0.775) 
Variable Total participants 

 
N= 473 

Participants with 
utility ≤ 0.775 

N= 241 

Participants with 
utility > 0.775 

N= 232 

p-value 

Demographic 
Age, mean (SD) 77.8 (7.6) 77.7 (7.4) 77.9 (7.8) 0.77 
Male sex 45.2 42.3 48.3 0.19 
Ethnicity: Caucasian 94.1 94.6 93.5 0.31 
Social status, single 48.5 46.9 50.2 0.11 
Living situation, independent 88.3 83.8 93.1 <0.01 
Years of education, mean (SD) 10.1 (4.0) 10.1 (4.0) 10.2 (4.0) 0.61 
Somatic domain 
No. medications, mean (SD) 5.8 (4.2) 6.7 (4.2) 4.9 (3.9) <0.01 
Pain1 43.0 55.4 30.2 <0.001 
Psychological domain 
Cognitive function, MMSE2 mean (SD) 25.1 (3.6) 24.7 (3.8) 25.4 (3.4) 0.02 
Pre-existent cognitive impairment3  32.7 36.4 28.9 0.18 
Depressive symptoms4 21.2 33.9 8.2 <0.001 
Delirium5 8.3 8.8 7.8 0.70 
Functional domain 
Functional impairment, ADL6 45.0 60.0 29.4 <0.001 
Functional impairment, IADL7 82.9 91.6 73.2 <0.001 
Social domain 
High burden informal care giver8 38.2 49.8 26.4 <0.001 
Co morbidity and HRQOL 
Charlson Comorbidity Index9, median 
(range) 

 
3.0 (0.0-11.0) 

 
4.0 (0.0-11.0) 

 
3.0 (0.0-11.0) 

 
<0.01 

Total number of geriatric 
conditions10, mean (SD) 

 
5.4 (2.5) 

 
6.5 (2.2) 

 
4.2 (2.1) 

 
<0.001 

#Utility scores, range -0.330 to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher 
quality of life. 
Values are percentages unless stated otherwise. 
1Visual analogue scale for pain 0-10, a higher score indicating more pain, score ≥4; 

2Mini Mental State Examination (MMSE), range 0-30, ≤ 24 indicates possible cognitive impairment; 

3Informant Questionnaire on Cognitive Decline in the Elderly- short form (IQCODE-sf), range 16-80, ≥63 
indicates cognitive decline as perceived by care giver; 

4Geriatric Depression Scale-2, 2 questions, depressive symptoms present when both positive; 
5Confusion Assessment Method, a score of 3 of 4 indicates a current delirium; 
6Katz-ADL score, range 0-6, ≥1 indicates functional impairment; 
7IADL score Lawton and Brody, range 0-9, ≥1 indicates impairment; 
8Experienced Burden of Informal Care (EDIZ), range 0-9, ≥4 indicates high burden of care; 
9Charlson comorbidity index, range 0-31, a higher score indicating a more co-morbidities and/or more severe 
co-morbidities; 
10Total number of geriatric conditions, range 0-18, a higher score indicating more geriatric conditions present 
at admission. 
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Table 2: Outcomes in acutely admitted older patients with low versus high Health Related Quality of Life, 
divided based on the median utility# (0.775) 

 Total 
participants 

N= 473 

Participants with 
utility ≤ 0.775 

N= 241 

Participants with 
utility > 0.775 

N= 232 

p-value 

Mortality at 3 months, N (%) 74 (15.6) 56 (23.2)  18 (7.8) <0.001 
Mortality at 12 months, N (%)  146 (30.9) 96 (39.8) 50 (21.6) <0.001 
Functional decline* at 3 months, N (%) 114/363 (31.4) 67/170 (39.4) 47/193 (24.4) <0.01 
Functional decline* at 12 months, N (%) 102/290 (35.2) 48/125 (38.4) 54/165 (32.7) 0.22 
Institutionalization^ at 3 months, N (%) 22/322 (6.8) 14/143 (9.8) 12/179(6.7) 0.31 
Institutionalization^ at 12 months, N (%) 28/256 (10.9) 11/103 (10.7) 17/153 (11.1) 0.91 

#Utility scores, range -0.330 to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher 
quality of life. For Functional decline (ADL) and Institutionalization at 3 and 12 months, only those participants 
who were alive were included (399 at three months, and 327 at 12 months). 
*Functional decline (ADL): defined as a loss of 1 point or more on the Katz Activities of Daily Living score (ADL), 
compared with premorbid ADL functioning 2 weeks before hospital admission. 
^ For institutionalization, participants who were not institutionalized at baseline, and who had not died 
between baseline and 3 months were included in the analyses for 3 months after admission (N=322). 
Participants who were not institutionalized at baseline, and who had not died between baseline and 12 
months were included in the analyses for 12 months after admission (N=256). 

 
 
Figure 1: Kaplan Meier survival curves for acutely admitted older patients with low versus high health related 
quality of life, divided based on the median utility# (0.775) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

# Utility scores, range -0.330 to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher 
quality of life. 

 Chi-Square df Sig. 
Log Rank  20.181 1 .000 
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Table 3: The association between health related quality of life at admission and mortality (N= 473), functional 
decline (N= 473) and institutionalization*, three and twelve months after admission 
HRQOL  
Mortality 3 months after admission 
 
 

HR (95% CI), 
unadjusted 

HR (95% CI), adjusted for 
age, sex 

HR (95% CI), adjusted for 
confoundersa 

HR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.42 (0.22-0.78) 
0.01 

0.42 (0.22-0.81) 
0.01 

- 0.38 (0.18-0.83) 
0.01 

Mortality 12 months after admission 
 
 

HR (95% CI), 
unadjusted 

HR (95% CI), adjusted for 
age, sex 

HR (95% CI), adjusted for 
confoundersb 

HR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.47 (0.33-0.66) 
<0.001 

0.44 (0.31-0.62) 
<0.001 

0.78 (0.53-1.16) 
0.22 

0.72 (0.48-1.09) 
0.12 

Functional Decline 3 months after admission 
 
 

OR (95% CI), 
unadjusted 

OR (95% CI), adjusted for 
age, sex 

OR (95% CI), adjusted for 
confoundersd 

OR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.37 (0.25-0.54) 
<0.001 

0.35 (0.23-0.52) 
<0.001 

0.61 (0.39-0.96) 
0.03 

0.47 (0.28-0.79) 
<0.01 

Functional Decline 12 months after admission 
 
 

OR (95% CI),  
unadjusted 

OR (95% CI), adjusted  
for age, sex 

OR (95% CI), adjusted  
for confounderse 

OR (95% CI), fully  
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.50 (0.34-0.74) 
<0.001 

0.48 (0.32-0.70) 
<0.001 

0.82 (0.51-1.33) 
0.43 

0.60 (0.35-1.01) 
0.06 

Institutionalization 3 months after admission* 
 
 

OR (95% CI), 
unadjusted 

OR (95% CI), adjusted for 
age, sex 

OR (95% CI), adjusted for 
confoundersf 

OR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.66 (0.30-1.48) 
0.32 

0.52 (0.22-1.21) 
0.13 

0.48 (0.18-1.29) 
0.14 

0.75 (0.25-2.26) 
0.61 

Institutionalization 12 months after admission* 
 
 

OR (95% CI), 
unadjusted 

OR (95% CI), adjusted for 
age, sex 

OR (95% CI), adjusted for 
confoundersg 

OR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

1.05 (0.47-2.33) 
0.91 

0.84 (0.35-1.97) 
0.68 

2.72 (0.92-8.05) 
0.07 

2.82 (0.87-9.15) 
0.09 

* Participants who were not institutionalized at baseline, and who had not died between baseline and 3 
months were included in the analyses for 3 months after admission (N=322). Participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were included in the 
analyses for 12 months after admission (N=256); #Utility scores, range -0.330 to1, anchored at 0 (death) and 1 
(perfect health), higher scores indicating higher quality of life. 
a None of the covariates was confounder for mortality at 3 months: number of geriatric conditions;  
b Confounders for mortality at 12 months: Katz ADL index score at baseline, number of geriatric conditions and 
Charlson Comorbidity Index; c Adjusted for age, sex, delirium, Mini Mental State Examination score, Katz ADL 
index score at baseline, number of geriatric conditions, and Charlson Comorbidity Index score; d Confounder 
for functional decline at 3 months: number of geriatric conditions; e Confounders for functional decline at 12 
months: number of geriatric conditions and Charlson Comorbidity Index; f Confounders for institutionalization 
at 3 months: age, delirium, Mini Mental State Examination score, Charlson Comorbidity Index, Katz ADL score 
at baseline; g Confounders for institutionalization at 12 months: age, sex, delirium, Katz ADL index score at 
baseline, number of geriatric conditions. 
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Table 4: The associations of Euro-Qol-5D’s utility# in two categories and in four categories with mortality (n= 
473), functional decline (n=473) and institutionalization*, three and twelve months after admission. Univariate 
logistic regression analyses are shown with hazard ratios or odd’s ratios, (95% CI§) and P-value. 
 Utility in 2 categories Utility in 4 categories 
Mortality 3 months  
after admission 

Utility ≤ 0.775  
Utility > 0.775 
p-value 
 

Ref 
0.42 (0.22-0.78) 
0.01 
 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 

Ref 
1.08 (0.59-1.98) 
0.80 
0.58 (0.26-1.32) 
0.19 
0.32 (0.12-0.81) 
0.02 

Mortality 12 months 
after admission 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
0.47 (0.33-0.66) 
<0.001 
 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
0.72 (0.48-1.08) 
0.12 
0.46 (0.29-0.72) 
<0.01 
0.34 (0.21-0.56) 
<0.001 

Functional Decline 3 
months after admission 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
0.37 (0.25-0.54) 
<0.001 
 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
0.97 (0.57-1.63) 
0.89 
0.47 (0.27-0.81) 
0.01 
0.27 (0.16-0.49) 
<0.001 

Functional Decline 12 
months after admission 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
0.50 (0.34-0.74) 
<0.001 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
0.69 (0.39-1.20) 
0.19 
0.42 (0.24-0.73) 
<0.01 
0.41 (0.24-0.71) 
<0.01 

Institutionalization 3 
months after admission* 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
0.66 (0.30-1.48) 
0.32 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
0.69 (0.23-2.11) 
0.52 
0.51 (0.16-1.64) 
0.26 
0.59 (0.20-1.71) 
0.33 

Institutionalization 12 
months after admission* 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
1.05 (0.47-2.33) 
0.91 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
1.35 (0.37-4.92) 
0.65 
1.64 (0.47-5.69) 
0.49 
0.99 (0.28-5.48) 
0.99 

# Utility scores, range -0.330 to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher 
quality of life. § Confidence Interval. 
* Participants who were not institutionalized at baseline, and who had not died between baseline and 3 
months were included in the analyses for 3 months after admission (n=322). Participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were included in the 
analyses for 12 months after admission (n=256). 
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Discussion 
Our study shows that in acutely hospitalized older patients, higher HRQOL at the time of 
hospital admission was associated with lower rates of three-month mortality and 
functional decline, also after adjustment for demographic and clinical characteristics. 
Higher HRQOL was also associated with lower mortality and functional decline twelve 
months after admission, but this association lost statistical significance after adjustment. 
HRQOL was assessed in our study by means of the EQ-5D. Although the EQ-5D is 
sometimes criticized for not being sensitive enough5, this study demonstrates that, in older 
adults who are acutely admitted to hospital, the EQ-5D is able to differentiate adequately 
between groups with better or adverse outcomes three and twelve months after 
admission. 
 
Mortality 
Our study shows that HRQOL is an independent predictor of mortality: in patients with 
high HQROL, the mortality rate was almost half of those with lower HRQOL. 
The association of HRQOL with short-term mortality and with mortality at twelve months 
is in line with previous studies 9-11;13;28. However, many of these studies were conducted in 
community dwelling participants, who were selected based on a specific disease, while our 
population consisted of acutely hospitalized older medical patients with a large variety of 
diseases and comorbidity. In our study, in the crude model, HRQOL was associated with 
mortality twelve months after admission, but not in the adjusted models. Thus, the 
relation between HRQOL and mortality twelve months after admission in our population 
may actually be explained by comorbidity and other clinical variables, like Katz-ADL score 
at baseline and number of geriatric conditions. 
 
Functional decline 
In our study, higher HRQOL at baseline was associated with a decreased risk of functional 
decline three months after admission. HRQOL as assessed by the EQ-5D is strongly 
influenced by functional ability through the domains ‘mobility’ and ‘daily activities’, and 
functional ability can predict HRQOL 22-24. Vice versa, the association of higher HRQOL at 
baseline with lower rates of functional decline three months later might also be explained 
by the higher functional ability at baseline, but the association persisted even after 
correction for confounders (including Katz-ADL score at baseline).  Yet over a longer period 
of time other variables than HRQOL had a stronger relationship with functional decline. 
This was suggested by the our model for functional decline at twelve months, which 
showed that the number of geriatric conditions and comorbidity were important 
confounders for the association between HRQOL and function decline, which is consistent 
with previous literature 10,25-27. 
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Institutionalization 
HRQOL at baseline was not associated with institutionalization in any model. Literature on 
associations between HRQOL and institutionalization is scarce, except for the reverse: the 
effect of dependency and institutionalization on HRQOL, which tends to have a negative 
effect 22,28. 
The strengths of this study are the large number of participants, the prospective methods 
of data collection and long period of follow-up. A limitation is the exclusion of patients 
with a MMSE score below 16 points, which was done because HRQOL could not be 
measured reliably with the EQ-5D in these patients 12,13,16,29. As patients with a MMSE 
score below 16 points differed from the research population in a number of covariates 
(MMSE, presence of delirium, Katz-ADL score at baseline and number of geriatric 
conditions), we expect that their HRQOL at baseline would have been lower 30. From 
literature and clinical practice, it is known that cognitive impairment in itself influences 
mortality, functional impairment and institutionalization, so probably associations would 
have been even stronger for these patients with severe cognitive impairment 31,32. 
Previous research has shown that functional decline and depression are predictors of all 
our outcomes 33,34. It could be thought that utilities, derived from the EQ-5D, which is 
partly based on daily functioning and mood, thus would be associated irrevocably with 
these outcomes. However, in the additional analyses, the associations between the 
individual domain scores and outcomes after three and twelve months appeared to be 
less strong than those between utility scores and outcomes in the main analysis. Also, 
some well-known indices that use clinical and functional data at admission may predict 
these outcomes as well. For example, the Frailty Index is a significant and independent risk 
factor for disability, institutional admission and mortality 35. Also the Identification of 
Seniors At Risk-hospitalized patients (ISAR-HP) is associated with these outcomes 36,37. 
However, none of these instruments provide a rating of the patient's wellbeing or 
functioning by the patient himself. In this study, we sought to assess the relation between 
a patient-reported outcome at admission and a negative outcome. Another limitation of 
this study is that it was a post-hoc analysis of a study which was originally not designed to 
evaluate the association of HRQOL with adverse hospital outcomes. Therefore, the results 
should be considered with some caution and preferably be replicated in other studies. 
Also, in this study, utilities were based on valuation by the Dutch general population, 
which might be different from valuations that would be given by an older hospitalized 
population 17. From practice and earlier research it is known that people adapt to their 
situation, and often there is a discrepancy between quality of life estimates from patients 
and the general public. These discrepancies are important, because people who are in 
poor health generally give higher valuations than the general population, which is also 
called ‘the disability paradox’ 38,39. For our research population, this might have resulted in 
higher baseline utilities, but probably this does not affect the association with the 
outcomes. 
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In conclusion, our study demonstrates that in acutely hospitalized older medical patients, 
higher HRQOL at admission was associated with a decreased risk of mortality and 
functional decline three months later, so low HRQOL at admission was associated with 
adverse outcomes after three months. However, this finding needs to be replicated and 
optimal cutoff points should be estimated in further research. Although at the time of an 
acute admission, assessment of HRQOL by the patient might not have first priority, HRQOL 
may be helpful in guiding patients, their families and professionals in patient-tailored 
treatment decisions during hospitalization. 
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Appendix 
 
 
 
Additional Table 1: The associations of Euro-Qol-5D’s individual domain scores at admission with mortality (n= 
473), functional decline (n= 473) and institutionalization*, three and twelve months after admission. 
Univariate logistic regression analyses are shown with hazard ratios or odd’s ratios, (95% CI§) and P-value. 

Score at baseline 
 

No problems      (N) 
Some problems   (N) 
Severe problems (N) 

Mobility** 
 

180 
261 
32 

Self-Care** 
 

342 
86 
45 

Usual Activities** 
 

249 
173 
51 

Pain** 
 

202 
194 
77 

Anxiety/ 
Depression** 

337 
116 
20 

Mortality 3 months after admission 
Some problems 

p-value 
Severe problems 

p-value 

1.62 (0.86-3.06) 
0.14 

1.92 (0.62-5,99) 
0.26 

1.01 (0.54-2.23) 
0.79 

1.38 (0.60-3.16) 
0.45 

1.66 (0.89-3.11) 
0.11 

2.12 (0.84-5.63) 
0.11 

1.42 (0.75-2.69) 
028 

1.63 (0.72-3.66) 
0.24 

1.18 (0.69-2.02) 
0.55 

9.19 (1.12-75.47) 
0.04 

 Mortality 12 months after admission 
Some problems 

p-value 
Severe problems 

p-value 

1.31 (0.90-1.90) 
0.16 

2.17 (1.06-4.44) 
0.03 

1.70 (1.11-2.63) 
0.02 

2.24 (1.25-4.02) 
0.01 

1.92(1.32-2.80) 
<0.01 

2.95 (1.73-5.05) 
<0.001 

1.39 (0.93-2.07) 
0.11 

1.91 (1.19-3.08) 
0.01 

2.06 (1.47-2.88) 
<0.001 

0.53 (0.17-1.66) 
0.27 

 Functional Decline 3 months after admission 
Some problems 

p-value 
Severe problems 

p-value 

3.23 (2.04-5.09) 
<0.001 

4.93 (1.78-13.63) 
<0.01 

2.90 (1.65-5.12) 
<0.001 

3.01 (1.32-6.88) 
0.01 

3.08 (1.97-4.84) 
<0.001 

3.58 (1.70-5.55) 
<0.01 

1.45 (0.92-2.27) 
0.11 

2.06 (1.13-3.73) 
0.02 

2.24 (1.37-3.65) 
<0.01 

0.67 (0.23-1.93) 
0.46 

 Functional Decline 12 months after admission 
Some problems 

p-value 
Severe problems 

p-value 

2.00 (1.31-3.04) 
<0.01 

5.57 (1.54-20.16) 
0.01 

2.68 (1.45-4.96) 
<0.01 

3.18 (1.24-8.14) 
0.02 

2.30 (1.47-3.59) 
<0.001 

4.06 (1.69-9.79) 
<0.01 

1.00 (0.64-1.54) 
0.98 

1.87 (1.00-3.48) 
0.05 

1.59 (0.96-2.64) 
0.08 

0.75 (0.28-1.99) 
0.56 

 Institutionalization 3 months after admission* 
Some problems 

p-value 
Severe problems 

p-value 

3.48 (1.27-9.52) 
0.02 

2.66 (0.28-25.2) 
0.39 

2.84 (1.15-7.01) 
0.02 

0.95 (0.12-7.59) 
0.96 

1.37 (0.59-3.20) 
0.47 

1.37 (0.29-6.48) 
0.69 

1.23 (0.50-3.00) 
0.65 

1.44 (0.47-4.42) 
0.53 

1.52 (0.60-3.80) 
0.38 

0.73 (0.09-3.77) 
0.76 

 Institutionalization 12 months after admission* 
Some problems 

p-value 
Severe problems 

p-value 

3.29 (1.28-8.45) 
0.01 

2.55 (0.27-24.19) 
0.42 

4.22 (1.70-10.47) 
<0.01 

0.98 (0.12-8.03) 
0.99 

1.41 (0.63-3.17) 
0.41 
0.00a 
1.00 

0.87 (0.38-1.99) 
0.74 

0.50 (0.11-2.30) 
0.37 

0.60 (0.17-2.09) 
0.42 

5.53 (0.07-4.19) 
0.55 

* Participants who were not institutionalized at baseline, and who had not died between baseline and 3 
months were included in the analyses for 3 months after admission (n=322). Participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were included in the 
analyses for 12 months after admission (n=256). 
§Confidence Interval 
** For EQ-5D’s domains, reference category is ‘no problems’. 
a None of the participants who scored ‘severe problems’ at the domain Usual Activities at baseline was 
institutionalized 12 months after admission (n=25). 
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Additional Table 2: The associations of health realted quality of life and the individual confouconfouding 
variables; mortality (n= 473), functional decline (n= 473) and institutionalization*, three and twelve months 
after admission. Fully adjusted models are shown with hazard ratios or odd’s ratios, (95% CI§) and P-value. 

 HRQOL Age Male 
sex 

Delirium Katz-ADL 
score 

¶ MMSE 
score 

Charlson 
comorbidity 
index 

Number of 
geriatric 
conditions 

Mortality 3 months after admission 
Utility#≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.38 
(0.18-0.83) 
0.01 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

Mortality 12 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.72 
(0.48-1.09) 
0.12 

 
- 

 
- 

 
1.87 
(1.09-3.20) 
0.02 

 
- 

 
- 

 
1.27 
(1.19-1.35) 
<0.001 

 
1.09 
(1.01-1.18) 
0.03 

Functional Decline 3 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.47 
(0.28-0.79) 
<0.01 

 
- 

 
- 

 
- 

 
0.78 
(0.66-0.92) 
<0.01 

 
0.92 
(0.86-0.98) 
<0.01 

 
- 

 
1.30 
(1.16-1.54) 
<0.001 

Functional Decline 12 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.60 
(0.35-1.01) 
0.06 

 
1.04 
(1.01-1.07) 
0.02 

 
- 

 
- 

 
0.79 
(0.66-0.94) 
<0.01 

 
0.91 
(0.85-0.98) 
0.01 

 
1.32 
(1.19-1.46) 
<0.001 

 
1.15 
(1.02-1.30) 
0.03 

Institutionalization 3 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.75 
(0.25-2.26) 
0.61 

 
1.07 
(1.01-1.13) 
0.02 

 
- 

 
- 

 
- 

 
- 

 
- 

 
1.29 
(1.06-1.56) 
0.01 

Institutionalization 12 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
2,28 
(0.87-9.15) 
0.09 

 
1.08 
(1.01-1.15) 
0.02 

 
- 

 
- 

 
- 

 
- 

 
- 

 
1.60 
(1.28-2.00) 
<0.001 

* Participants who were not institutionalized at baseline, and who had not died between baseline and 3 
months were included in the analyses for 3 months after admission (N=322). Participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were included in the 
analyses for 12 months after admission (N=256); § Confidence Interval; ¶ Mini Mental State Examination; 
- Means that the variable had a p-value ≥ 0.05 and was removed from the analysis; # Utility scores, range -0.330 
to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher quality of life. 

 
The results of these analyses: For mortality at three months, utility was the only variable 
with a significant association. For mortality at twelve months, delirium, CCI and number of 
geriatric conditions were significantly associated. For functional decline at three months, 
the OR of all variables were comparably significant. The OR for functional decline at twelve 
months was significant for the Katz-ADL and MMSE score at baseline, CCI and number of 
geriatric conditions. For institutionalization at three and twelve months after admission, 
the number of geriatric conditions at admission had the only significant association. 
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Abstract 
Background: Older patients are at high risk for poor outcomes after acute hospital 
admission. The mortality rate in these patients is approximately 20%, whereas 30% of the 
survivors decline in their level of activities of daily living (ADL) functioning three months 
after hospital discharge. Most diseases and geriatric conditions that contribute to poor 
outcomes could be subject to pro-active intervention; not only during hospitalization, but 
also after discharge. This paper presents the design of a randomised controlled clinical 
trial concerning the effect of a pro-active, multi-component, nurse-led transitional care 
program following patients for six months after hospital admission. 
Methods/Design: Three hospitals in the Netherlands will participate in the multi-centre, 
double-blind, randomised clinical trial comparing a pro-active multi-component nurse-led 
transitional care program to usual care after discharge. All patients acutely admitted to 
the Department of Internal Medicine who are 65 years and older, hospitalised for at least 
48 hours and are at risk for functional decline are invited to participate in the study. All 
patients will receive integrated geriatric care by a geriatric consultation team during 
hospital admission. Randomization, which will be stratified by study site and cognitive 
impairment, will be conducted during admission. The intervention group will receive the 
transitional care bridge program, consisting of a handover moment with a community care 
Care Nurse (CN) during hospital admission and five home visits after discharge. The 
control group will receive ‘care as usual’ after discharge. The main outcome is the level of 
ADL functioning six months after discharge compared to premorbid functioning measured 
with the Katz ADL index. Secondary outcomes include; survival, cognitive functioning, 
quality of life, and health care utilization, satisfaction of the patient and primary care giver 
with the transitional care bridge program. All outcomes will be measured at three, six and 
twelve months after discharge. Approximately 674 patients will be enrolled to either the 
intervention or control group. 
Discussion: The study will provide new knowledge on a combined intervention of 
integrated care during hospital admission, a proactive handover moment before discharge 
and intensive home visits after discharge. 
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Background 
Hospitalisation is a hazardous event for patients of 65 years and older. Many older people 
are acutely admitted to the hospital for reasons like an infection or gastrointestinal 
bleeding. This acute disease is often accompanied by other chronic diseases as well as 
other impaired health conditions such as delirium, falls and malnutrition which complicate 
treatment during and after hospital admission 1-4. The complexity of diseases and other 
health conditions make older patients prone for adverse hospital outcomes including 
mortality, institutionalization and functional decline 5,6. Improving patient safety and 
prevention of adverse hospital outcomes are considered priorities in these patients. 
Functional decline is defined as a deterioration of one or more activities of daily living 
(ADL) after discharge compared to premorbid ADL functioning and has become an 
increasingly important focus of care during and after hospital admission as it is 
experienced by 15-50 % of acutely hospitalized patients 7-9. Decline in ADL function 
frequently precedes acute hospital admission 10 and once ADL function is lost, it is difficult 
to recover 11. 
Several approaches to prevent functional decline have been studied. The effect of 
comprehensive geriatric assessment (CGA), an intervention consisting of screening on the 
risk for adverse outcomes, a diagnostic assessment on the presence of geriatric conditions 
and tailor-made interventions provided by a multidisciplinary team has most often been 
studied, showing mixed results. Studies conducted on specialised geriatric units have 
demonstrated the effectiveness of the CGA approach 12. However, in studies on inpatient 
geriatric consultation services where a multidisciplinary team visits patients on different 
units, effects differ 13. Main components of successful studies were targeting interventions 
to patients at risk for adverse outcomes and following patients after discharge. 
Other approaches often studied are 1) intensive discharge planning and home follow-up 
after discharge 14,15 and 2) transitional care 16. These approaches demonstrated to be 
effective to prevent rehospitalisation and length of hospital stay. Most of these studies did 
not focus on functional outcomes. Studies combining CGA and intensive follow up after 
discharge are still scarce. 
All patients that are included in the present study will receive CGA during their hospital 
stay. The aim of the present study is to investigate whether a transitional care bridge 
program following discharge leads to a preservation of physical functioning. The current 
paper describes the methods that will be used in conducting the study. 
 
 
Methods 
 
Design and setting 
Three hospitals in the Netherlands will participate in this multicentre, double-blind, 
randomised clinical trial (RCT): the Academic Medical Center in Amsterdam (AMC), a 1024-
bed university teaching hospital, the Onze Lieve Vrouwe Gasthuis in Amsterdam (OLVG), a 
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555-bed teaching hospital and the Flevo Hospital in Almere, a 386-bed regional teaching 
hospital. The transition from hospital to home and home follow-up will be provided by 
registered nurses affiliated with three home care organisations connected to the hospitals; 
Cordaan Home Care, Buurtzorg Nederland and Zorggroep Almere. The study is scheduled 
to start June 1, 2010 and will end after the last patient has been followed up for six 
months. We expect the study to end May 31, 2013. 
 
Participants 
All patients of 65 years and over acutely admitted to the department of internal medicine 
of the three participating hospitals and hospitalised for at least 48 hours are invited to 
participate. These patients are screened for the risk for functional decline using the 
Identification of Seniors at Risk-Hospitalized Patient (ISAR-HP, Table 1, in review). Patients 
with a score of two or more on this screening instrument are at high risk for functional 
decline and eligible for inclusion. 
Patients are excluded if they are 1) terminally ill, 2) do not give informed consent 3) 
transferred to Intensive Care, Coronary Care Unit or to another ward within 48 hours after 
hospital admission, 4) came from another department or another hospital 5) not fluent in 
the Dutch languages or 5) came from a nursing home. Patients presenting with cognitive 
impairment may participate in the study. 
 
Approvals 
The study was approved by the AMC's Medical Ethics Committee which forms part of the 
University of Amsterdam in the Netherlands (protocol ID MEC10/082). Participants will 
provide written informed consent prior to enrolment. In case of cognitive impairment 
written informed consent will be obtained by the patients’ primary care giver. Recruitment 
procedures will be conducted in accordance with the Dutch Medical Research Involving 
Human Subjects Act and the WMA Declaration of Helsinki. 
 
 
 
 
Table 1: Scorecard: Identification of Seniors At Risk - Hospitalized Patients (ISAR-HP) 

ISAR-HP   

 YES NO 
1. Before hospital admission, did you need assistance for IADL (e.g., assistance in 
housekeeping, preparing meals, shopping, etc.) on a regular basis? 

 
1 

 
0 

2. Do you use a walking device (e.g., a cane, rollator, walking frame, crutches, etc.)? 2 0 
3. Do you need assistance for traveling? 1 0 
4. Did you persue education after age 14? 0 1 
Total score (circled figures)  
Total score 0 or 1 = not at risk 
Total score ≥2 = patient is at risk for functional decline 
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Randomisation and blinding 
After obtaining informed consent and baseline assessments, patients will be randomised 
into the intervention or control group (Figure 1). The randomisation procedure will be 
website-based, using permuted blocks and stratified by study centre and level of cognitive 
functioning (Mini-Mental State examination of ≥ 24 versus MMSE scores of <24). 
The study will be double-blinded as patients will be blinded to the intervention by using a 
postponed informed consent procedure described by Boter et al 17. 
 
Figure 1: Flow chart of patient selection and randomisation  
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This informed consent procedure is chosen because we expect to introduce bias by 
informing all patients about the intervention of study. Patients in the control group could 
be unsatisfied with not being allocated to the intervention group, whereas patients in the 
intervention group could give better ratings to the intervention. For example, patients 
might score higher out of loyalty to the community care nurse that helped them. Patients 
in the intervention group are further informed about the care coordination after discharge 
but not about that this is the actual intervention to be studied. The control group is not 
informed about the intervention. After termination of the study, patients in both study 
groups will receive written information concerning the complete research question by 
means of a letter. 
A research nurse blinded to the intervention will conduct all follow up assessments. The 
multidisciplinary teams in the hospitals and the community care nurses are not blinded to 
randomization. 
 
Hospital care provided to all patients included in the study 
The geriatric consultation team in each of the hospitals will consist of a geriatrician, Clinical 
Nurse Specialist (CNS) in Geriatrics, Registered Nurse (RN),  physiotherapist and a dietician. 
The RN will visit the participating wards on a daily basis (except for the weekends) to 
screen patients for eligibility. Patients at high risk for functional decline, as determined by 
the ISAR-HP, will receive a systematic comprehensive geriatric assessment initially 
performed by the RN (Table 2). The assessment will start with screening on delirium, 
malnutrition, ADL functions, mobility and fall risk. In cognitive impaired patients, part of 
the CGA will be conducted by interviewing the primary care giver. The primary care giver 
will always be interviewed about burden of care givers and the amount of time spent 
helping the patient at home before admission. 
Empowerment of patients and primary care givers is an important topic in this study. After 
the CGA, patients or their primary caregiver will be asked to indicate which problems 
should be given highest priority for treatment. Furthermore, attention will be given to 
patients’ most important goals to be achieved during and after hospital admission. This 
information will be taken into account when discussing the outcome of the CGA with the 
geriatrician and CNS. 
A team meeting with the geriatric consultation team will result in a tailor-made care- and 
treatment plan which will be discussed with the patient and primary care giver. If patients 
did not give priority to a certain problem and the geriatric consultation team considers the 
problem relevant to treat, the patient and primary care giver will be informed about why 
the team advices to have a certain condition treated and what are the treatment options. 
Thus, the patient and primary care giver can make a well-informed decision about the care 
and treatment plan. 
The care and treatment plan will be carried out during admission in accordance with the 
medical and nursing care at the ward where the patient is admitted. If necessary, other 
disciplines will be consulted, such as a pharmacist or occupational therapist. 
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Table 2: Content of the Comprehensive Geriatric Assessment (CGA) performed at hospital admission 
Domain Question or instrument in CGA Condition/Disease 
SOMATIC 
1.Mobility and 
stability 
 

Have you been fallen once or more in the past six months? 
Do you experience dizziness? 
Have you ever had a fracture? 

Falls 
Dizziness 
Osteoporosis risk 

2. Medication Only if patients use medication: Do you experience difficulties 
or side effect with medication use? 
Polypharmacy defined as the use or five or more different 
medications. Medication adherence with the questionnaire of 
Aburuz 24 

Medication safety and side 
effects 
Polypharmacy 
Medication adherence 

3.Nutrition Short Nutritional Assessment Questionnaire (SNAQ) 25 
Was the patient dehydrated at admission? 
Difficulties with swallowing?  
Body mass index 
Do you have pain in your mouth? 

Malnutrition 
Dehydration 
Swallowing disturbance 
Obesity or underweight 
Oral hygiene 

4. Urine and fecal 
problems 
 
 

Do you experience urine incontinence? Do you experience fecal 
incontinence? 
Do you experience obstipation? 
Do you have an indwelling urinary catheter? Did you already 
have this at home? 

Incontinence 
 
Obstipation 
Indwelling urinary catheter 
use 

5. Skin Do you have pressure ulcer(s)? Pressure ulcer 
6. Pain Visual analogue scale for pain 26 Pain  
7. Allergy Are you allergic? Allergy 
PSYCHOLOGICAL 
1.Delirium 
 

Have you ever experienced a delirium? 
Confusement Assessment Method 27 

Delirium 

2. Depression Geriatric depression Scale 28,29 Depression 

3.Cognition Mini- Mental State Examination 30 Cognitive impairement 

4. Anxiety Do you feel anxious? Anxiety 
5. Dependency Do you smoke? 

Do you use alcohol 
Do you use benzodiazepines? 

Alcohol, smoking and 
medication use 

FUNCTIONAL 
1. ADL functioning Katz ADL index score 19 ADL dependency 
2. IADL functioning IADL questions of Lawton and Brody 31 IADL dependency 
3. mobility difficulty Are you using a walking aid? Mobility difficulty 
4. Hearing Do you experience difficulties with hearing, despite the use of a 

hearing aid? 
Hearing impairment 

5. Visual  Do you experience difficulties with your vision, despite the use 
of glasses?  

Visual impairment 

6. Sleep Do you experience problems with sleeping?  
Do you use sleeping medication? If yes, how often? 

Sleeping disorder 

SOCIAL 
1. Loneliness De Jong Gierveld-questionnaire 32 Loneliness 

2.Burden of care giver Care giver extension of the Minimal Data set   Burden of care giver 
3. Health related 
quality of life  

EQ-6D 22 Health related quality of life 

The questions or instruments are a starting point for further diagnostics or treatment; if necessary a more 
intensive screening will be conducted by the multidisciplinary team 
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The intervention 
The transitional care bridge program 
The overall transitional care bridge program consists of two steps; 1] the discharge 
procedure concerning the transition of care and 2]  the continuation of the integrated care 
in the primary care by a community care nurse.  
 
Step 1: The experimental discharge procedure including transition of care 
This step concerns the transfer of care from hospital to primary care. The care during this 
phase and the second phase will be provided by a community care nurse (CN). The CN is a 
bachelor level educated nurse with a special focus on the elderly. The CN can work in a 
general practice, within a home care organisation or can be affiliated to a nursing home. 
The transition from hospital to home consists of the following sub-steps: 
(a) A handover for the care and treatment plan is made by the geriatric consultancy team 
and is coordinated by the CNS as part of the integrated care plan at least two days before 
discharge from hospital. This plan includes the ongoing interventions and 
recommendations for care in the primary care setting. 
(b) The transition of care-plan made by the CNS will be offered to the primary care CN of 
the patient who is visiting the patient in hospital before discharge. 
(c) After visiting patient in the hospital, the CN will discuss the care plan with the 
(substitute) General Practitioner (GP) of the patient. 
(e) Guided by the care and treatment plan handed over from the hospital and depending 
on the needs of the patients and caregiver, additional support will be enabled by the CN 
(for example consisting of dietician, occupational therapist, the elderly welfare consultant, 
physiotherapist and / or pharmacist). 
 
It is expected that approximately 6% of the patients leaving hospital are not discharged 
home but will be admitted in an intermediate care facility or rehabilitation care in a 
nursing home. In this subgroup a CN from the nursing home or rehabilitation centre will 
visit the patient in the hospital. 
 
Step 2: Experimental continuation of care in primary care 
The intervention consists of the following steps and will mainly be provided by the CN after 
discharge. 
(a) The CN visits the patient within two days after hospital discharge at home. In this first 
visit, special attention is paid to medication and appropriateness of care arranged during 
hospital admission. 
(b) The second visit is two weeks after hospital discharge where the CN (re)assesses the 
care- and treatment plan and where needed the CN makes adaptations to the plan and 
discusses clarity of the medication regimen from the hospital. In this visit, social 
functioning, participation and existing care needs will be discussed with the patient. 
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(c) The CN will ensure continuation at home of the interventions started in the hospital. 
When necessary, the CN also coordinates indications for new interventions. 
(d) The CN maintain contacts with other practitioners (e.g. occupational therapy, 
dieticians, pharmacists, physiotherapy, elderly welfare consultant etc.) in consultation with 
the general physician. 
(e) The CN identifies new care / treatment needs (e.g. imminent (re) admission to hospital) 
in consultation with the GP. 
(f) The CN as transition coach also promotes the empowerment of patients and carers by 
including the provision of psycho-education on the identified geriatric conditions and 
providing ancillary services such as leisure, day treatment and care 18. 
For patients discharged to a nursing home or rehabilitation centre, the same steps will be 
conducted but the CN visit the patients in these settings and contacts the Nursing Home 
Physician (NHP) for consultation 
 
After 2, 6, 12 and 24 weeks, the CN visits the patients and evaluates the care- and 
treatment plan, the impact and the (intended) results. The results are discussed in regular 
meetings of the primary care geriatric consultancy team. This team consist of the GP (or 
NHP) and the CN, and depending on patients care needs it is complemented with a 
consultant pharmacist, a primary care physiotherapist, occupational therapist, elderly 
welfare consultant, dietician and/or a social worker. An in-hospital consultant (geriatrician) 
is appointed at hospital discharge that can also easily be consulted by the CN, GP or NHP. 
The GP or the NHP remains the final responsible director for the medical care of the 
patient. 
 
Control group 
Patients allocated to the control group will receive ‘care as usual’ after discharge. This 
consists of a discharge home after admission. The medical resident of the hospital will 
send a discharge letter to the GP of the patient that most often is received two weeks after 
discharge. Additional care can be arranged with a home care organisation and consists of 
help in conducting ADL. Most patients are followed up six weeks after discharge at the 
outpatient department. The consult mainly consists of laboratory testing and focuses on 
the disease(s) patients were discharged with. 
 
Evidence based care and uniformity of care provided 
The currently applied interventions in the integrated care plan are all evidence based or 
based on current best practice in the hospital and in the community. For the purpose of 
the present study an evidence based toolkit has been constructed which describes the 
present state-of-the-art in care and treatment of the geriatric conditions. All geriatric 
conditions in this toolkit are worked out in the same structure: goal to achieve with a 
certain condition, the theoretical background (prevalence, risk factors), screening in the 
hospital and community care (which question or validated instrument can be applied), 
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action plan, further diagnostics and how to apply these, evidence based interventions 
(including when to consult other disciplines) and financing care. 
The toolkit will be used to create uniformity in screening, diagnostics and interventions 
and is the basic for the tailor-made care plan (available at http://www.defencestudy.nl) [in 
Dutch]. 
 
Efforts to decrease the burden for very ill patients and cognitive impaired patients 
Attrition of frail older persons is a problem frequently met in trials conducted in this 
patient population 7. In this randomised clinical trial, we have made efforts to decrease all 
possible burden for these frail patients in order to make it possible to include this group 
and to minimize drop-outs. 
At admission, the inclusion procedure for very ill patients and cognitive impaired patients 
is limited. This short assessment consists of screening on five geriatric conditions: delirium, 
malnutrition, activities of daily living functioning, mobility and fall risk. This assessment is 
chosen because these geriatric conditions contribute most to adverse outcomes can be 
easily observed or screened and are most prone to early intervention. If patients are not 
able to answer question, the primary care giver will be interviewed. 
To build a strong and trusting relationship between the CN and the patient and family, the 
starting point of the intervention will be during hospital admission by visiting patients 
during hospital admission. That way the CN is a person more familiar to the patient and 
primary care giver and they both know that the CN is informed about the care provided in 
the hospital. 
After discharge, all patients in the intervention group will be visited in their own home to 
minimize the burden of the visits. 
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Results 
 
Primary outcome 
The primary outcome measure is the level of ADL functioning six months after discharge 
from the hospital compared to premorbid functioning two weeks prior to hospital 
admission. The level of ADL functioning will be measured with the Katz ADL index score 19. 
The Katz ADL index score consists of 6 items, with score range from 0 to 6, with a higher 
score indicating more impairment in ADL. At both time points, the questionnaire will be 
filled in by the same person (patient or proxy, depending on cognitive impairment) 
 
Secondary outcomes 
Secondary outcomes will be measured at baseline, three months, six months and one year 
after discharge from hospital by a research nurse who was blinded to the nature of the 
transitional care program. Secondary outcomes include: 
(1) Mortality  
(2) ADL functioning, as measured with the ALDS, a validated, Item Response Theory-based 
generic and validated continuous scale with a score range between 0 and 100, with a lower 
score expressing more impairment in daily functioning 20. 
(3) Cognitive functioning and health-related quality of life (IQCODE-SF 21 and EQ-6D 22) 
(4) Experiences with providing care by primary care givers and burden of primary care 
givers (with the primary care giver extension of the minimal dataset) 
(5) Satisfaction of patients and primary care givers with the care provided 
(6) Health care utilization (economic extension of the Minimal Dataset with care issues 
such as institutionalization, rehospitalisation and/or visits to the emergency department of 
the hospital, amount of care provided by professional care and primary care giver) 
 
Process evaluation 
In addition to the primary and secondary outcomes additional (semi-) qualitative data will 
be collected that will give an insight in the feasibility of the transitional care bridge 
intervention at the professional and AMC geriatric network level. Qualitative data will be 
analyzed in relation to primary care and hospital derived factors that the future 
implementation of the care (might) impede or promote. 
 
Sample size calculation 
In determining the appropriate group size in order to demonstrate a significant 
intervention effect on the primary endpoint, we used Cohen's effect size d   to determine 
the difference between the patients’ KATZ ADL index scores on the before and after 
measurement and divided by the SD of the difference scores of the control group as a 
benchmark for assessing the relative magnitude of ALDS score differences between both 
strategies. Although an effect size of 0.25 can be defined as small, such a difference in Katz 
ADL scores may be clinically important. 
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We have demonstrated that with a total of 506 patients (253 patients per treatment arm) 
we are able to statistically detect (power 80%, two-sided alpha of 5%) a minimal effect size 
on the Katz ADL index score. To allow for attrition due to mortality, which is expected to be 
25% six months after admission, a total of 674 patients will be included in the trial. 
 
Data analysis 
Statistical analyses will be based on an intention-to-treat principle. Baseline assessments 
and outcome parameters will be summarized using simple descriptive statistics. The main 
analysis focuses on a comparison between the trial intervention and control group of the 
primary outcome, the Katz ADL index score. The same approach will be used with regard 
to the secondary outcome parameters, including survival rates. Survival data will be 
additionally analyzed using Kaplan-Meier survival curves and the log-rank test. 
We will perform a predefined subgroup analysis for discharge destination (patients 
discharged to home versus nursing home). In all analyses statistical uncertainties will be 
quantified via corresponding 95% confidence intervals. Separate subgroup analysis will 
also be conducted on patients at intermediate (ISAR-HP score of two or three) and high 
risk for functional decline (ISAR-HP score of four or five). Finally, process outcome data will 
be analyzed qualitatively within the theoretical framework of the adaptive implementation 
model 23. 
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Discussion 
With an ageing population in many countries and increasing life expectancy, there is an 
urgent need to improve outcomes of hospital admission. Preservation of decline in ADL 
functions and preventing institutionalization have become a more important focus of care, 
rather than only minimizing mortality rates. Several approaches to improve hospital 
outcomes have been studied focusing on comprehensive geriatric assessment and 
intensive home follow up after discharge. The present RCT combines these approaches to 
provide optimal care during hospital admission and to improve ADL functioning after 
discharge. 
The study is conducted as part of the National Care for the Elderly program in which 
special emphasis is given to regional geriatric care networks. The current study will provide 
information on the feasibility of the intervention, collaboration between hospitals and 
primary care as well as on structural funding of care. 
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Abstract 
Background: Older adults experiencing acute hospitalization and subsequent transition 
from hospital to home commonly face disability, mortality or readmission. Trials on 
comprehensive geriatric assessment (CGA) and transitional care models have shown mixed 
results in preventing these negative outcomes. 
Methods: The Transitional Care Bridge was a double-blinded, multicenter, randomized 
controlled trial comparing systematic CGA combined with transitional care after hospital 
discharge with systematic CGA only in 674 patients ≥65 years old acutely admitted to a 
medical ward. The primary outcomes were a change in activities of daily living (ADLs) at six 
months compared with two weeks before admission and mortality. Time to readmission, 
time to discharge home from the nursing home and cognitive functioning were secondary 
outcomes. 
Results: We randomized 337 patients each to the intervention and control arms. The mean 
age was 80 years, 42% were males, and 40% were cognitively impaired. Intention-to-treat 
analysis found no differences in ADL functioning between the two arms (mean difference, 
0.12; 95% confidence interval (CI) -0.16-0.41, p=0.67). We observed protective effects of 
the intervention on the time to death within 30 days and six months after admission 
(hazard ratio (HR) 0.63, 95% CI 0.39-0.99, p=0.047; HR 0.75, 95% CI 0.56-0.99, p=0.045, 
respectively). By twelve months, the durability of the intervention was protective but 
marginally significant (HR 0.78, 95% CI 0.61-1.00, p=0.052). We observed no effect of the 
intervention on secondary outcomes. 
Conclusion: A systematic CGA combined with transitional care for older adults showed 
beneficial survival effects but no effect on ADL functioning. 
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Background 
Within six months of acute hospitalization, 30-50% of older patients experience a loss of 
essential activities of daily living (ADLs) 1-3, 20-30% are readmitted 4, and 20-30% die 1,5. 
Two clinical care models specifically target older persons at risk for these negative 
outcomes during hospitalization and in the transition from hospital to home; the 
comprehensive geriatric assessment (CGA) team approach 6 and transitional care 7. In the 
CGA team approach, a multidisciplinary team visits older patients during their hospital 
stay, performs a CGA focused on illnesses and geriatric conditions, initiates interventions 
and monitors each patient until hospital discharge. The effectiveness of this approach has 
been studied extensively, with one meta-analysis demonstrating a positive effect on 
cognitive functioning 6, and another finding a reduction in mortality until eight months 
post-discharge 8. 
Transitional care aims to ensure safe transitions between care settings 7. In the transition 
from hospital to home, many patients experience adverse drug events 9, inadequate 
follow-up 10, and have difficulties with the execution of discharge instructions 11. 
Transitional care is a time-limited service; after a number of visits to both the hospital and 
home, this care is discontinued, and the patient is handed over to primary care. 
Transitional care has shown beneficial effects on readmission rates 12,13. Nurse care 
coordination, a home visit within two days after hospital discharge, and communication 
between the hospital and primary care providers, are intervention components associated 
with a reduction in readmission 12. However, the effects of transitional care on ADLs and 
mortality are inconsistent. 
In this randomized controlled trial, we tested whether a combined intervention of 
systematic CGA provided by a geriatric consultation team followed by transitional care 
improved ADLs and decreased mortality by six months after discharge in older persons 
acutely admitted to a medical ward, compared to older persons who only received 
systematic CGA during hospitalization. 
 
Methods 
 
Design and setting 
Three hospitals and affiliated home care organizations in the Netherlands participated in 
the Transitional Care Bridge program, a multicenter, double-blinded (via the postponed 
informed consent procedure) 14, randomized controlled trial conducted between 
September 1, 2010 and March 1, 2014. The participating hospitals included the following: 
the Academic Medical Center in Amsterdam (AMC), a 1024-bed university teaching 
hospital, the Onze Lieve Vrouwe Gasthuis in Amsterdam (OLVG), a 555-bed teaching 
hospital, and the Flevo Hospital in Almere (FH), a 386-bed regional teaching hospital. All of 
these hospitals had a geriatric consultation team. Community-care registered nurses 
(CCRNs) from Cordaan Home Care, Buurtzorg Nederland and Zorggroep Almere provided 
the Transitional Care Bridge program to patients who were randomized to the intervention 
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group. The trial protocol has been previously described 15. Supplementary file 1 describes 
the healthcare system in the Netherlands. 
 
Ethics 
The institutional review board of the AMC approved this study (protocol ID MEC10/082), 
and the institutional review boards of the OLVG and FH provided local approval. 
 
Participants 
Consecutive patients who were ≥65 years of age, were acutely admitted for ≥ 48 hours to 
the Department of Internal Medicine, and were at risk for functional decline were eligible 
for inclusion in this study. The risk of functional decline was assessed using the 
Identification of Seniors At Risk-Hospitalized Patient (ISAR-HP) 16, and those with a score of 
≥ two points were considered to be at increased risk for functional decline (Supplementary 
File 2). Additional inclusion criteria included the following: 1) a life expectancy of more 
than three months; 2) not transferred to another ward within 48 hours after hospital 
admission; 3) not admitted from another department or another hospital; 4) able to speak 
and understand Dutch, and 5) not admitted from a nursing home. 
 
Recruitment of patients and informed consent 
Experienced trained researchers met with all consecutive patients within 48 hours of 
admission. Eligible patients were invited to participate in the trial and provided written 
informed consent using a postponed informed consent procedure 14. 
For those patients with severe cognitive impairment due to dementia or delirium (Mini-
Mental State Examination (MMSE) <16 points) or severe acute illness (e.g., shock), their 
healthcare proxy provided written informed consent. 
 
Baseline data collection 
The baseline assessment included demographics, the ISAR-HP, ADLs (6-item original Katz-
ADL index 17), cognitive functioning (MMSE 18), geriatric conditions (polypharmacy, 
incontinence, malnutrition 19, delirium 20, and fall risk), all admission diagnoses and 
comorbidity measured at discharge (Charlson co-morbidity index 21). A complete overview 
of the instruments used is described elsewhere 15. 
 
Randomization 
Consented participants were randomly assigned to the intervention arm (systematic CGA 
and the Transitional Care Bridge program) or the control arm (systematic CGA alone). The 
randomization list was created using the TENALEA Clinical Trial Data Management System 
with a maximum permuted block size of 20 and stratification by study site (AMC, OLVG or 
FH) and the MMSE score (≥24 versus <24 points). To ensure allocation concealment, the 
research nurse used a secure randomization website to receive the treatment allocation 
when submitting patient information. 
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Treatment 
Components of the systematic CGA and Transitional Care Bridge program are described in 
Table 1. The CCRNs who conducted the interventions received additional training 
(Supplementary File 3), and intervention protocols were followed for each of the geriatric 
conditions (Supplementary File 4). 
 
 
Table 1: Components of the comprehensive geriatric assessment control arm and Transitional Care Bridge 
intervention arm 
Time frame Intervention component Professional involved Control 

arm 
Intervention 
arm 

≤ 48 hours 
after hospital 
admission 

Comprehensive geriatric assessment (CGA) Geriatric trained Registered 
Nurse (RN) with geriatrician 

X X 

 Care- and treatment plan with 
prioritization by patient and geriatric team 

Geriatric consultation team  X X 

During hospital 
stay 

Multidisciplinary care provided by geriatric 
team  

RN and geriatrician, if 
needed physical therapist, 
dietician & team on the ward 

X X 

Before hospital 
discharge 

In-person handover of CGA and care-and 
treatment plan by geriatric team to 
community-based RN 

Geriatric consultation team, 
team on the ward, 
community-care RN  

 X 

Before hospital 
discharge 

Visit of community-care RN to patient Community-care RN  X 

≤ 2 days after 
hospital 
discharge 

Home visit with medication reconciliation; 
care at home start-up; check for activities 
of daily living and availability of adequate 
help; target geriatric conditions; contact 
with General Practitioner (GP) 

Community-care RN  X 

2 weeks Home visit; evaluation of hospital-based 
care and treatment plan; goal setting by 
patient; work on (new) geriatric conditions 

Community-care RN  X 

6 weeks Home visit; focus on the proxy and 
caregiver burden; further actions on 
geriatric conditions 

Community-care RN  X 

12 weeks Home visit; focus on care needs and (new) 
geriatric conditions 

Community-care RN  X 

24 weeks Home visit; focus on care needs, evaluation 
of geriatric conditions and handover to GP 

Community-care RN  X 

 
 
Outcomes 
A change in ADLs (at six and twelve months) and mortality (30 days, 6 months and 12 
months) were the primary endpoints. A change in ADLs was defined as a change in the 
number of ADL impairments at six months or twelve months compared to that at two 
weeks before admission, as measured by the original Katz-ADL index score 17. The patients 
were asked whether they needed help to perform the ADL activities at two weeks before 
admission and at the times of the follow-up assessments. ADL scores range from 0-6, with 
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higher scores indicating more dependence. Dates of death were verified using electronic 
medical records or the municipal registry. Secondary outcomes included a change in 
cognitive functioning at six months as measured with the MMSE, the time to the first 
unplanned hospital readmission (within 30 days and six and twelve months), and among 
those discharged to a nursing home, the time to discharge from the nursing home to 
home. 
 
Data collection and blinding 
The geriatric consultation team performed the screening and baseline data collection. 
Research assistants blinded to the treatment allocation conducted all outcome 
assessments, including a home visit at six months and a telephone interview at twelve 
months. 
 
Adherence to the intervention protocol 
The CCRNs registered each visit for the patients in the intervention arm, including the time 
spent with the patient, the administrative time and the predefined actions that were 
undertaken during the visit. Based on these logs and predefined quality indicators (see 
Supplementary File 5), we calculated the adherence to the intervention protocol. 
 
Sample size calculation 
The trial was powered for the primary endpoint of the difference in the ADL score between 
the control and intervention arm at six months compared with that at two weeks before 
hospital admission, assuming an effect size of 0.25 to represent a clinically important 
change in the original Katz-ADL index score. To achieve 80% power with a two-side type I 
error of 5%, 256 patients were needed for each treatment arm. The expected attrition due 
to mortality was 25%; thus, a total of 674 patients were required. 
 
Statistical analysis 
All primary analyses were performed on an intention-to-treat basis. The primary outcome 
of the change in ADL functioning from baseline was analyzed with a longitudinal linear 
regression model. Treatment effects were adjusted for the study site (AMC, OLVG or FH), 
the MMSE score (<24 points or ≥24 points) and the baseline ADL function. The ADL 
outcomes measured at six and twelve months accounted for repeated measurements for 
the subjects, which were computed using a compound symmetry covariance structure. 
Sensitivity analyses were performed to assess the number of ADL impairments, for which 
decedents were assigned a disability score of one unit greater than that indicating full 
disability, and scores were modeled with a generalized estimating equation with negative 
binominal error distribution. 
Mortality from the time of hospital admission was analyzed by Cox regression analysis with 
adjustments for the study site and MMSE score, with separate models for 30 days, 6 
months and 12 months. These analyses were repeated for pre-defined subgroups based on 
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ISAR risk assessments (scores of 2-3 vs. 4-5) and post hoc analyses based on Charlson 
comorbidity index scores (0-3 vs. 4 or more). 
For the secondary outcomes, which were adjusted for multiplicity using the Hochberg 
method 22, including the time to unplanned readmission within 30 days and among those 
discharged to a nursing home, the time to discharge home, were analyzed by the Fine and 
Gray competing risk model, accounting for the death and design factors described above. 
Cognitive functioning, defined as the change in the MMSE score from baseline, was 
analyzed by linear regression. 
All analyses were performed using SAS V9.3 (SAS Institute, Cary, NC), and a P<0.05 (2-
tailed) was used to denote statistical significance. 
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Results 
 
Patient inclusion 
From October 2010 until January 2013, 1070 consecutive patients were determined to be 
eligible for the study, and 674 (63%) were ultimately included (Figure 1). The healthcare 
proxies provided informed consent for 16.3% (intervention arm) and 17.2% (control arm) 
of the patients. 
The two arms were well balanced in terms of the baseline characteristics (Table 2). Overall, 
the participants had a mean age of 80 years and a mean of 1.8 pre-existing ADL 
impairments. Supplementary Table 1 provides detailed information on the baseline 
characteristics for both arms. 
 
Adherence to intervention protocol 
Supplementary Table 2 describes adherence to the intervention protocol. The CGA was 
conducted for all patients (100%), and a care and treatment plan was provided to 95% of 
the patients. A visit during hospitalization took place for 69% of the patients. Instances in 
which this visit could not be conducted were due to logistical reasons, such as discharge 
before the visit could be planned. The first home visit was conducted for 90% of the 
participants. 
 
ADL 
There were no differences between the intervention and control arms in the change in ADL 
functioning at six months and twelve months (Table 3). For sensitivity analysis, decedents 
were assigned a score of higher than maximum disability, yet no differences in the change 
in ADL functioning were detected between the intervention and control arms. 
 
Mortality 
Figure 2 shows the survival curves until twelve months after admission. Significant 
protective intervention effects were observed for 30-day post-admission mortality (hazard 
ratio (HR) 0.63, 95% CI 0.39-0.99; p=0.047) and six-month mortality (HR 0.75, 95% CI 0.56-
0.99, p=0.045). At twelve months, the protective effect was marginally significant (HR 0.78, 
95% CI 0.61-1.00, p=0.052). 
 
Readmission, institutionalization and cognitive functioning 
There was no effect of the intervention on time to first unplanned readmission for the 30-
day (HR 1.08, 95% CI 0.68-1.69, p=0.75), six-month (HR 1.21, 95% CI 0.91-1.60, p=0.19), 
and twelve-month (HR 1.03, 95% CI 0.81-1.30, p=0.82) time frames. 
Among those discharged to a nursing home, the time to discharge home did not 
significantly differ (54.9 days for the intervention arm versus 37.5 days for the control arm, 
p=0.17). Similarly, there was no effect of the intervention on cognitive functioning at six 
months post-discharge (Table 3). 
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Assessed for eligibility (n=1070) 

Excluded (n=396) 
• Not meeting inclusion criteria (n=144) 
• Declined to participate (n=242) 
• Other reasons (n=10) 

Analyzed  (n=337) 
• Mortality data available for all patients 
• ADL outcome data available for 203 

people still alive at 12 months 
- 2 assessments   : 135 
- 1 assessment     : 41 
- no assessment   : 27 

Lost to follow up (n=27) 
• Not willing to participate (n=26) 
• Terminal illness (1) 
 
Died (n=104) 

Allocated to control group (n=337) 
• Received allocated intervention (n=337) 

Lost to follow up (n=38) 
• Not willing to participate (n=33) 
• Terminal illness (n=5) 
 
Died (n=85) 

Analyzed (n=337) 
• Mortality data available for all 
participants 
• ADL outcome data available for 224 

people still alive at 12 months  
- 2 assessments   : 144 
- 1 assessment     : 41 
- no assessment   : 39 

Allocation 

Follow-up 
6 months 

Analysis 

Randomized (n=674) 

Lost to follow up (n=0) 
• Not willing to participate (n=0) 
 
Died (n=30) 

Lost to follow up (n=1) 
• Not willing to participate (n=1) 
 
Died (n=28) 

Follow-up  
12 months 

Allocated to intervention group (n=337) 
• Received allocated intervention (n=337) 

Figure 1: Flowchart of patient inclusion 
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Subgroup analysis 
There were no significant interactions between the assigned treatment and the pre-
specified subgroups (ISAR-HP scores of 2-3 vs. 4-5) on mortality (Supplementary Table 3). 
Similarly, post hoc analysis revealed that there were no interactions between the assigned 
treatment and subgroups based on the Charlson comorbidity index (<4 vs. ≥4; 
Supplementary Table 4). 
 
 
 
 
 
 
 
Table 1: Components of the comprehensive geriatric assessment control arm and Transitional Care Bridge 
intervention arm 
Time frame Intervention component Professional involved Control 

arm 
Intervention 
arm 

≤ 48 hours after 
hospital admission 

Comprehensive geriatric assessment 
(CGA) 

Geriatric trained Registered 
Nurse (RN) with geriatrician 

X X 

 Care- and treatment plan with 
prioritization by patient and geriatric 
team 

Geriatric consultation team  X X 

During hospital 
stay 

Multidisciplinary care provided by 
geriatric team  

RN and geriatrician, if 
needed physical therapist, 
dietician & team on the ward 

X X 

Before hospital 
discharge 

In-person handover of CGA and care-
and treatment plan by geriatric team 
to community-based RN 

Geriatric consultation team, 
team on the ward, 
community-care RN  

 X 

Before hospital 
discharge 

Visit of community-care RN to patient Community-care RN  X 

≤ 2 days after 
hospital discharge 

Home visit with medication 
reconciliation; care at home start-up; 
check for activities of daily living and 
availability of adequate help; target 
geriatric conditions; contact with 
General Practitioner (GP) 

Community-care RN  X 

2 weeks Home visit; evaluation of hospital-
based care and treatment plan; goal 
setting by patient; work on (new) 
geriatric conditions 

Community-care RN  X 

6 weeks Home visit; focus on the proxy and 
caregiver burden; further actions on 
geriatric conditions 

Community-care RN  X 

12 weeks Home visit; focus on care needs and 
(new) geriatric conditions 

Community-care RN  X 

24 weeks Home visit; focus on care needs, 
evaluation of geriatric conditions and 
handover to GP 

Community-care RN  X 
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Table 2: Baseline characteristics of the study population 
Variables Control arm (n=337) Intervention arm (n= 337) 
Study sites 
Academic Medical Center- % (n) 
Onze Lieve Vrouwen Gasthuis- % (n)  
Flevo Hospital- % (n) 

 
51.3 (173) 
20.8 (70) 
27.9 (94) 

 
51.3 (173) 
20.5 (69)  
28.2 (95) 

Demographics 
Age in years- mean (SD) 

  
80.0 (7.8) 

 
79.7 (7.3) 

Male gender - % (n) 42.1 (142) 42.1 (142)  
Living situation prior to admission-% (n) 
    Independent  
    Senior residence 
    Assisted Living 
    Other  
Married – % (n) 
Born in the Netherlands- % (n) 
ISAR-HP score* -mean (SD) 

 
67.1 (224) 
22.2 (74) 
9.3 (31) 
1.5 (5) 

28.7 (96) 
85.8 (289) 
3.8 (1.0) 

 
67.9 (228) 
20.2 (68) 
7.7 (26) 
4.2 (14) 

38.3 (128) 
85.1 (286) 
3.8 (0.9) 

Katz ADL-index score baseline†-mean (SD) 
Charlson comorbidity index‡- mean (SD) 
Admission diagnosis 
Infection 
Gastrointestinal 
Cardiac 
Respiratory 
Cancer (including hematology) 
Electrolyte disturbances 
Renal 
Other§ 
Comprehensive geriatric assessment at admission 
Somatic domain % (n) 
Polypharmacy¶ 

1.8 (1.7) 
3.36 (2.4) 

 
28.3 (94) 
14.2 (47) 
12.3 (41) 
12.0 (40) 
6.6 (22) 
4.8 (16) 
3.6 (12) 

18.2 (65) 
 
 

78.8 (212) 

1.7 (1.8) 
3.11 (2.17) 

 
31.2 (102) 
15.0 (49) 
9.5 (31) 

11.6 (38) 
2.7 (9) 

7.0 (23) 
3.4 (11) 

19.6 (74) 
 
 

80.1 (222) 
Incontinence| 
Indwelling urinary catheter** 
Dizziness†† 

35.5 (99) 
24.4 (68) 

48.8 (137) 

34.7 (96) 
24.7 (69) 

45.6 (129)  
Malnutrition‡‡ 
Pain§§ 

51.1 (172) 
46.2 (146) 

53.3 (179) 
52.1 (175) 

Psychological domain   
Cognitively impaired¶¶ (n(%)) 38.0 (128) 40.4 (136) 
Sad or depressive symptoms in past month|| 
Less interest in activities|| 
Functional domain 
Fall in past six months*** 

37.9 (106) 
39.6 (110) 

 
52.4 (174) 

34.3 (96) 
31.7 (88) 

 
45.3 (149) 

Sleep disturbances††† 
Hearing impairment‡‡‡ 
Visual impairment§§§ 

51.1 (143) 
24.3 (65) 
25.1 (68) 

58.0 (164) 
25.3 (66) 
19.6 (53) 

* Identification of Seniors at Risk-hospitalized patients (ISAR-HP) range 0-5, increased risk of functional impairment at 
score ≥2; † Katz-ADL index, range 0-6; a higher score indicates more impairments;‡  Charlson comorbidity index, range 
0-31, a higher score indicates more and/or more severe comorbidity; §  Admission diagnosis, other: vascular, 
neurodegenerative, musculoskeletal, endocrine diagnosis at admission; ¶  Polypharmacy: use of ≥5 different 
medications; |Incontinence: 1 question: ‘Do you experience incontinence for urine or stool?’; ** Indwelling urinary 
catheter: 1 question: ‘Do you have an indwelling urinary catheter?’; †† Dizziness: 1 question to the patient: ‘Do you 
experience dizziness?; ‡‡ Malnutrition: Short Nutritional Assessment Questionnaire (SNAQ), range 0-7, score ≥2; §§ 
Visual analogue scale for pain, range 0-10, score ≥4; ¶¶Mini Mental State Examination (MMSE), range 0-30, cognitively 
impaired if ≤ 24; ||Geriatric Depression Scale-2, both questions displayed; *** ‘Did you experience a fall during the last 
six months?’; ††† ‘Do you have trouble falling asleep or sleeping through the night?’; ‡‡‡ Do you have a hearing 
impairment, regardless the use of a hearing device?’’; §§§ ‘Do you have a visual impairment, regardless the use of 
glasses?’ 
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Table 3: Differences between control and intervention arm for ADL and cognitive functioning 
Outcome Control arm Intervention arm Difference p-value 
ADL     
6-month -0.16 (-0.37 to 0.06) -0.28 (-0.49 to 0.07) 0.12 (-0.16 to 0.41) 0.40 
12-month -0.40 (-0.64 to -0.17) -0.51 (-0.74 to -0.28) 0.10 (-0.21 to 0.42) 0.51 
Cognitive functioning      
6-month -2.12 (-2.64 to -1.59) -2.22 (-2.76 to -1.68) -0.10 (-0.85 to 0.65) 0.80 
ADL=activity of daily living as measured with 6-item Katz ADL index score. For both arms, numbers presented 
for each arm is the difference between the ADL measurement at six-months or twelve-months compared with 
baseline ADL functioning two weeks before hospitalization. Only those who survived are included in the 
analysis. Difference represents the difference between the intervention and control arm. 
Cognitive functioning as measured with the 11-item Mini Mental State Examination (MMSE). Presented 
numbers are differences within intervention and control arm at six-months compared to baseline cognitive 
functioning at the time of hospital admission. There was no assessment of cognitive functioning at twelve-
months. 
Analyses are controlled for the design variables study site (AMC, OLVG or Flevo Hospital) and cognitive 
functioning (MMSE >24 or ≤ 24). 
 
 
Figure 2: Mortality from admission to twelve-months post-admission 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Below the curve, the numbers of subjects at risk are noted for each 30-day time interval for the intervention 
and control arm. The p-value at the top of the curve is the probability for the log-rank tests at the different 
time points (30 days, 6 months and 12 months) 
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Discussion 
In this randomized controlled trial on systematic CGA combined with a transitional care 
program, we found a 37% lower 30-day and 25% lower six-month mortality rate among 
patients in the intervention arm. At twelve months, the effect size remained stable but was 
marginally significant. We did not find an effect of the intervention on ADL functioning, 
cognitive functioning, time to unplanned readmission or time to discharge home from the 
nursing home at six-months and twelve-months post-discharge. The recruitment to the 
target sample size, adherence to the intervention protocol, narrow confidence intervals, 
and consistent effect sizes for the primary outcome of mortality indicate that our results 
are robust and precise. The achieved effect sizes for mortality correspond with the 
intensity of the intervention; four out of the six visits occurred within 60 days after 
admission. 
Previous research demonstrated that the systematic CGA approach by a geriatric 
consultation team led to a reduction in six-month mortality 8. Our trial is one of the very 
few trials that have integrated systematic CGA with a transitional care program. Other 
transitional care trials often start at the time of hospital admission but do not include a 
CGA or follow-up by a geriatric consultation team 23-25. Naylor and colleagues conducted a 
trial in heart failure patients, including a geriatric assessment and follow-up by an advance 
practice nurse. This study found a reduction in the combined endpoint of readmission or 
mortality 26. Many other transitional care trials either have not studied mortality as an 
endpoint 24,25,27-30 or have not found reductions in mortality 23,31. 
We hypothesize that the most important factors that led to the reduction in mortality 
included the addressing of all geriatric conditions during hospitalization and after 
discharge, the visit to the hospital by a CCRN, the home visit within two days after hospital 
discharge and the medication reconciliation offered by a CCRN. Although most hospitals in 
the Netherlands have implemented medication reconciliation procedures both upon 
hospital admission and at discharge to reduce adverse drug events 32, we observed that 
medication reconciliation during home visits was valuable. Moreover, 40% of the 
participants experienced cognitive impairment during hospital admission. It is known that 
cognitive complaints may remain present after hospital discharge 33 which may increase 
medication errors. 
We did not observe any differences between the intervention and control arms in the 
ADLs. Only a few transitional care trials have included ADL functioning as an outcome. 
Naylor et al. have found a short-term improvement in functioning in the intervention arm 
34, but this effect disappeared at six months. We only measured ADL functioning at six 
months post-discharge; therefore, we may not have captured any early improvements in 
functioning. Another transitional care study included an exercise program during and after 
hospitalization. In this study, the participants in the intervention arm demonstrated 
improvements in ADL functioning 24. In our intervention protocol, an exercise program was 
only offered if necessary. Additionally, because more persons in the intervention arm 
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remained alive, this group could have been more vulnerable and may not have had the 
potential to recover ADL functioning. 
In contrast with other studies on transitional care 12,35, we did not observe a reduction in 
30-day readmissions in the intervention arm. We observed unplanned 30-day readmission 
rates of 11% in both the intervention and control arms. These rates are lower compared 
with other trials that have been conducted, in for example the United States 12. We 
hypothesize that these lower rates may be due to the high standard of primary healthcare 
in the Dutch healthcare system, with easily accessible care for all citizens and the 
gatekeeping role of general practitioners with regard to secondary care. 
There are some limitations to our study. Despite the efforts to complete the follow-up 
assessments, we had missing ADL outcome data. The six-month outcome assessment 
closely followed the 6-month visit by the CCRN, and as a result, some of the patients 
considered the additional home visit for the outcome assessment to be burdensome. 
Moreover, the outcome assessments of the patients with cognitive impairment had to be 
conducted with the closest proxy, who was sometimes difficult to contact. The strength of 
the current trial is the inclusion of vulnerable patients with a high risk of functional 
decline, as well as those with cognitive impairment. These groups are often excluded from 
trials. 
In conclusion, this randomized controlled trial on systematic CGA and transitional care until 
six months post-discharge demonstrated significantly lower 30-day and 6-month mortality 
rates. There was no effect of the intervention on ADL functioning or on secondary 
outcomes, such as unplanned readmission and cognitive functioning. The use of a 
transitional care program combined with a systematic CGA seems to improve patient 
safety during the vulnerable period that occurs shortly after hospital discharge. 
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Appendix 
 
This supplementary file has been provided by the authors to give readers additional 
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Supplementary file 1: The health care system in the Netherlands 
 
Primary care, hospital care and home care 
In total, more than 16.9 million persons live in the Netherlands of which 17% are 65 years 
or older. All inhabitants in the Netherlands have a General Practitioner (GP). The GP is the 
gatekeeper of the health care system. Only in case of emergencies, a patient can directly 
go to a specialist in the hospital or to the emergency department; in all other cases a 
patient needs a referral from the GP. In the past five years, many GPs have implemented 
structured care for older persons in their practice. Mostly, this is a nurse who visits ‘high 
risk’ older persons at home and performs screening on geriatric conditions after which 
tailor-made interventions are carried out. 
There are 92 hospitals in the Netherlands of which eight are university teaching hospitals. 
Most of the hospitals have a geriatric team available for consultation, some hospitals also 
have geriatric wards. In the past five years hospital care for older persons was on the 
nationwide health care agenda. A large program was implemented called Safety 
Management Program (VeiligheidsManagement System), and one of the themes was ‘Care 
for Vulnerable Older persons’. All hospitals have implemented a short assessment, 
performed by a nurse, focused on falls, delirium, activities of daily living and malnutrition. 
This has increased awareness., The specialist knows the persons’ GP to handover discharge 
information. 
Home care is available for patients in need of home care. a clear indication is needed for 
home care, and the community care nurse is the person that performs an assessment to 
identify a patients’ needs. If a patient is hospitalized, in all hospitals, a transitional care 
nurse is available who arranges home care (help with bathing, dressing, household, 
medications). These nurses do not visit the patient at home, but, in collaboration with the 
nurses on the ward, they arrange the care that they foresee will be needed. Community 
care nurses work in close collaboration with the GP. 
 
Financing of care & health coverage 
There is universal health coverage for all inhabitants, meaning that everyone needs to have 
health insurance. There is a deductible fee of 350 euros (around 450 dollars), which 
patients have to pay for visits to the hospital, emergency department visits and 
medications. GP care is excluded from this deductible fee. Patients pay an income-
dependent deductible fee for home care. 
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Supplementary file 2: The identification of senior at risk- hospitalized 
patients risk (ISAR-HP) risk assessment instrument 
 
The ISAR-HP is a validated screening instrument, developed to detect older hospitalized 
persons at risk for functional decline. The screening instrument consists of four questions: 
 
ISAR-HP Yes No 
1. Before hospital admission, did you need assistance with IADL? (e.g. assistance 
in housekeeping, preparing meals and shopping) on a regular basis 

1 0 

2. Do you use a walking device (e.g. a cane, walker, walking frame, crutches, etc.)? 2 0 
3. Do you need assistance with travelling? 1 0 
4. Did you continue education after the age of 14? 0 1 
Total score (circled numbers)  
Score 0-1=not at risk for functional decline 
Score 2-5= at risk for functional decline 

 

 
The range of scores varies between 0-5, and the cut-off score is 2 or more. The four-item 
model could accurately predict functional decline with an AUC of 0.71 in the development 
cohort (n=492). At threshold score 2, sensitivity, specificity, positive and negative 
predictive values were 87, 39, 43 and 85%, respectively. In the validation study (n=484), 
the AUC was 0.68,  and sensitivity, specificity, positive and negative predictive values were 
89, 41, 41 and 89% 1. 
Further study also demonstrated that patients with a higher ISAR-HP score had 
significantly more geriatric conditions and died more frequently. The ISAR-HP is also 
validated for use in cardio thoracic patients. 
In the Transitional Care Bridge Trial only patients with a score of two or more were eligible 
to participate in the trial. 
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Supplementary file 3: Training of nurses involved in the study 
 
All nurses (n=14) who provided the intervention were experienced community-care 
registered nurses. As the nurses were experienced, but did not have a specific or 
specialized training in geriatrics, a 10-day training was developed focused on geriatric care 
in the community and in the transition from hospital to home. The training was developed 
by the AMC, in collaboration with the School of Nursing from InHolland University of 
Applied Sciences and the Regional Council of General Practitioners (HKA), all based in 
Amsterdam. The training consisted of three modules; 1) introduction to research and frail 
older patients; 2) somatic and functional geriatric conditions; and 3) psychological and 
social conditions. 
 
Module 1: Introduction to research and frail older patients. This module focused on 
participating in a randomized clinical trial, ethical issues with regard to research, 
withdrawal from the study, methodological aspects of a RCT. The introduction of frail older 
patients involved basic information on ageing, care models, frailty, comprehensive geriatric 
assessment. Moreover nurses received training on the comprehensive geriatric 
assessment, making a care- and treatment plan and how to coach and empower patients 
to formulate their own goals of care. 
 
Module 2: Focused on somatic and functional geriatric conditions and lessons were 
provided by content experts (e.g. geriatricians, pharmacist, clinical nurse specialist) and 
included polypharmacy, sleep disorder, pain management, malnutrition, fall prevention, 
incontinence, ADL impairments, and other conditions and diseases that are much 
prevalent at higher age. 
 
Module 3: the training on psychological and social conditions was also provided by content 
experts and consisted of cognitive impairment, depression, delirium, caregiver burden, 
financial problems, loneliness and elder abuse. 
 
Across the 3 modules the training focused on what nurses could do, which evidence-based 
interventions were available, how they could provide patient-centered care and empower 
the older person. Two afternoons were spent on communication training, applying 
principles of motivational interviewing and complex situations (e.g. the informal caregiver 
wants something different than the patient). 
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Supplementary file 4: Evidence-based protocols used in the study 
 
For 18 geriatric conditions included in the comprehensive geriatric assessment (CGA), we 
developed evidence-based care protocols that nurses could use while providing care. The 
protocols are accessible through a website: 
http://www.effectieveouderenzorg.nl/Toolkit.aspx [in Dutch] 
The protocols are a practical translation of guidelines and were used after the initial CGA. If 
an older person was screened positive for a geriatric condition during the CGA, the older 
person recognized the specific geriatric condition as a problem, and the condition was 
identified a priority by the older person, the evidence-based protocol were used 
subsequently. 
The protocols consisted of a further diagnostic assessment of the geriatric condition; for 
example if a person had a previous fall, risk factors for falling were assessed. Or if an older 
patient had a score of 4 or more on the visual analogue scale for pain, a pain assessment 
identifying the sort, severity and possible cause of pain that was present, leading to a 
target pain plan. 
Subsequently, in these evidence-based care protocols nurses were guided to make an 
overview and discuss these with the GP or geriatrician, addressing the most important risk 
factors, to reach a common individualized care program. 
In the protocols evidence-based interventions were provided, that the nurse could 
implement, or that other professionals or the older person himself could perform. 
For each geriatric condition, background and more in-depth information was available, 
such as prevalence, risk factors, screening, diagnostic assessment and interventions. This 
was used when nurses needed more information about these topics. For some topics also 
understandable information for older people was created. 
 



Chapter 6 

104 

Supplementary file 5: Example of a quality indicator used for the process 
evaluation 
 
3.2: Indicator of percentage of older persons that where visited by the community-based RN in the hospital 
Aim All patients that are included in the intervention group of the Transitional Care 

Bridge Trial will be visited by a community-based RN during hospitalization  
Operationalization Percentage of older persons that were visited by the community-based RN  
Nominator All patients visited by the community-based RN in the hospital 
Denominator All patients assigned to the intervention group of the Transitional care bridge trial 
Definition A patient is visited in the hospital if: 

The community-based RN and the patient have met each other during 
hospitalization. In the log there is a notification that the nurse visited the 
hospital. 

In-/exclusion criteria Inclusion criteria transitional care bridge trial  
Type of indicator Process indicator 
Source nominator Care- and treatment plan or log 
Source denominator Inclusion list of the transitional care bridge trial 
Measurement frequency Continuous 
Report rate Once every three months in the research team 
Measurement level Patient level 
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Results 
 
 
Supplementary Table 1: Additional baseline characteristics 
Variable Control arm (n=337) Intervention arm (n=337) 
Scores on the Identification of Seniors at Risk-Hospitalized 
Patients – % (n) 

  

Needed help on a regular basis 92.3 (311) 91.1 (307) 
Use of a walking aid 87.5 (295) 87.5 (294) 
Do you need help with travelling 66.5 (224) 69.9 (235) 
Did not follow education after the age of 14 44.6 (149) 46.9 (157) 
Scores on individual items of the Charlson Comorbidity index- 
% (n) 

  

Myocardial infarction 23.6 (77) 19.6 (64) 
Congestive Heart Failure  32.5 (106) 30.1 (98) 
Peripheral Vascular Disease  18.1 (59) 21.5 (70) 
Cerebrovascular Disease  25.5 (83) 24.2 (79) 
Dementia  5.8 (19) 5.2 (17) 
Chronic Obstructive Pulmonary Disease  28.2 (92) 26.1 (85) 
Auto Immune Disease  0.0 (0) 0.6 (2) 
Peptic Ulcer Disease  6.7 (22) 5.8 (19) 
Mild Liver Disease  0.3 (1) 1.2 (4) 
Diabetes (no complications)  13.8 (45) 11.7 (38) 
Hemiplegia  0.6 (2) 1.2 (4) 
Moderate kidney disease/renal dysfunction  26.4 (86) 25.5 (83) 
Diabetes (with end-organ damage)  24.8 (81) 21.8 (71) 
Leukemia  0.6 (2) 1.5 (5) 
Malignant Lymphoma  1.8 (6) 2.5 (8) 
Solid Tumor  9.5 (31) 11.0 (36) 
Moderate/severe Liver Disease   2.1 (7) 2.5 (8) 
Metastatic Tumor  7.1 (23) 5.2 (17) 
Dependent on individual modified Katz-ADL index items-% (n)   
Taking a bath or shower  50.0 (168) 45.7 (153) 
Getting dressed  42.3 (142) 39.4 (132) 
Brushing hair or shaving  12.6 (42) 15.4 (51) 
Toileting  15.2 (51) 14.0 (47) 
Use of incontinence products  45.4 (152) 42.5 (142) 
Transferring 14.0 (47) 17.5 (58) 
Walking  87.7 (293) 88.7 (297) 
Eating  11.4 (38) 16.5 (55) 
Use of telephone  12.3 (41) 16.2 (54) 
Travelling  68.4 (229) 70.4 (235) 
Shopping  76.4 (256) 70.1 (235) 
Preparing a meal  65.1 (218) 63.2 (211) 
Taking care of household  95.8 (322) 93.8 (315) 
Taking medication  42.9 (143) 46.0 (154) 
Handling finances  52.9 (176) 47.9 (161) 
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Supplementary Table 2: Adherence to the intervention protocol 
Treatment protocol % (n/total number of eligible patients) Intervention group (n=337) 
Comprehensive geriatric assessment at admission 100 (337/337) 
Visit of the community care nurse to hospital 69 (189/272) 
Care- and treatment plan hand-over 95 (320/337) 
Home visit within 2 days after hospital discharge 90 (244/272) 
Medication reconciliation in patients who were discharged with new 
medications 

88 (210/238) 

Home visit 2 weeks after hospital discharge 94 (203/216) 
Home visit 6 weeks after hospital discharge 86 (166/192) 
Home visit 12 weeks after hospital discharge 85 (138/163) 
Home visit 24 weeks after hospital discharge 80 (110/138) 
At the start of randomization there were 337 patients randomized to the intervention group. No logs were 
available for 21 patients who died during hospital admission, and for 16/337 whose logs got missing during the 
study. During the 6 months follow-up 85 intervention group patients died. The denominator for each of the 
home visits differs because of the dropout of people who died. Also, some interventions were only performed 
if necessary, e.g. medication reconciliation was performed if person received new medication. 

 
 
Supplementary Table 3: Predefined subgroup analysis for mortality 
  Hazard ratio (95% CI) Subgroup by treatment 

interaction, p-value 
30-day mortality ISAR-HP score   
 2-3 0.59 (0.20-1.77) 0.92 
 4-5 0.62 (0.38-1.04)  
6-month mortality ISAR-HP score   
 2-3 0.75 (0.40-1.40) 0.94 
 4-5 0.73 (0.53-1.00)  
12-month mortality ISAR-HP score   
 2-3 0.73 (0.44-1.22) 0.82 
 4-5 0.78 (0.59-1.04)  
ISAR-HP= identification of seniors at risk hospitalized patients. This was the risk assessment instrument that 
was used to select older patients for the trial. A higher score indicates a higher risk for functional decline and 
mortality; CI= confidence interval 
 
 
Supplementary Table 4: Post-hoc subgroup analysis on mortality 
  Hazard ratio (95% CI) Subgroup by treatment 

interaction, p-value 
30-day mortality Charlson comorbidity index   
 0-3 0.60 (0.29-1.25) 0.40 
 ≥ 4 0.88 (0.47-1.63)  
6-month mortality Charlson comorbidity index   
 0-3 0.83 (0.54-1.27) 0.73 
 ≥ 4 0.73 (0.48-1.10)  
12-month mortality Charlson comorbidity index   
 0-3 0.87 (0.60-1.26) 0.57 
 ≥ 4 0.73 (0.51-1.05)  
Charlson comorbidity index is an indicator for the number and the severity of illnesses and is associated with 
mortality 2; CI=confidence interval 
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Abstract 
Background: If researchers want to assess reliably different aspects of general health in the 
migrant populations, they need translations of internationally used health assessment 
scales with appropriate cross-cultural adaptations and satisfactory psychometric 
properties. A systematic review was performed to assess the quality of cross-cultural 
adaptations and the psychometric properties of health assessment scales measuring 
cognition, mood, activities of daily living, health-related quality of life, and loneliness. We 
focused on the scales that were adapted for use with Turkish, Arab and Surinamese (Creole 
and Hindi) individuals aged 65 years and older. 
Study Design and Setting: PubMed, PsycINFO and EMBASE databases were systematically 
searched, and selected articles were cross-checked for other relevant publications. 
Results: In total, 68 relevant studies of the Turkish, Arab and Surinamese populations were 
identified. To arrive at an appropriate, cross-culturally adapted scale, five steps are 
required. Six studies followed this complete process. Only a few studies assessed all the 
psychometric properties of the cross-culturally adapted scales. The studies in which these 
were best assessed primarily involved cognitive and functional scales. 
Conclusion: Cross-cultural adaptations are insufficient and psychometric properties are 
unknown for many translated health assessment scales. 
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Background 
Most ethnic minority populations in Europe consist of labor immigrants who arrived in the 
20th century and their descendants. Once they have aged, most of these so-called ‘first-
generation immigrants’ remained in their host countries. In the Netherlands, most 
immigrants came from Turkey, North Africa and former colonies, and their proportion of 
the Dutch population will grow from 7.2% in 2003 to 14.6% by 2020. 
In exploratory studies, a high prevalence of general health problems was found in older 
Turkish and Moroccan immigrants 1-3, and they reported more chronic diseases at a 
relatively younger age than the native Dutch population 4. Immigrants also used health 
care services less frequently than natives due to their unfamiliarity with the systems 5, but 
their use of these services will increase because of the higher prevalence of chronic 
diseases, such as cardiovascular diseases and dementia, in the immigrant population than 
in the native population 6,7. Because 60% of first-generation immigrants lack proficiency in 
the Dutch language 8, they are often underrepresented in general health surveys and in 
clinical research, so appropriate therapy or care cannot be provided. The above-mentioned 
factors underscore the urgent need for reliable, valid health assessment scales that can 
address language and cultural barriers. 
Cross-cultural adaptation of existing health assessment scales is the appropriate method 
for developing reliable health assessment scales. Such scales enable professionals to assess 
each patient’s health in the patient’s own cultural context. In some cases, cross-cultural 
adaptation requires that descriptors be excluded, added, or changed. After cross-cultural 
adaptation, the psychometric properties of the revised scale should be tested; such testing 
provides important information about the utility of the adapted assessment scale. 
Combining cross-cultural adaptation and evaluation of psychometric properties of the 
newly adapted scale allows for the comparison of research conducted on different cultural 
populations. 
Although some assessment scales are available in different languages, details about the 
quality of their cross-cultural adaptation and their psychometric properties were difficult 
to obtain. We therefore performed a systematic literature review on the psychometric 
properties of cross-culturally adapted scales, assessing five domains of health: cognition, 
mood, activities of daily living (ADL), health-related quality of life (QoL), and loneliness. 
Because of its intended use in the Dutch population, we focused our search on scales 
developed for or studied in Turkish, Arab and Surinamese (Creole and Hindi) populations 
aged 65 years and older. 
 
Methods 
 
Search strategy 
The search strategies for this review were designed to retrieve references relating to the 
development and use of health assessment scales for cognition, mood, ADL, health-related 
QoL, and loneliness for older people of Turkish, Arab and Surinamese descent. 
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We searched in three databases to retrieve relevant articles for this review: PubMed, 
PsycINFO and EMBASE. PubMed was systematically searched for relevant articles in any 
language understood by the co-authors (Dutch, English, and Turkish) published between 
January 1990 and April 2009. In PubMed, our search consisted of All Fields, TIAB and 
MeSH terms for elderly population, five functional domains, and language, combined with 
the Boolean operator AND. The complete search string for PubMed with the complete 
number of hits is shown in Appendix 1 (Appendix B at www.jclinepi.com). We adapted the 
search strategy for the other databases, but no new articles were found. The search 
strategy was determined by one of the authors (Ö.U.) with the assistance of a clinical 
librarian. Additionally, manual searches of the reference lists of selected articles were 
conducted to identify other relevant articles for this review. 
The MEDLINE database was used to search MeSH for candidate search terms. The search 
terms were not limited by the study design. The methodological filter used was ‘clinical 
queries’. In addition, the searches used the clinical study category ‘diagnosis’ with the 
‘broad, sensitive search’ filter. 
 In this systematic review, older people were defined as aged 65 years and older, living 
either independently or with home care assistance. 
 
Selection process 
The studies selected for inclusion in this review were restricted to those with a primary 
focus on the development or use and the reliability and validity of the assessment scales 
concerning the domains of cognition, mood, ADL, health-related QoL, and loneliness. We 
excluded any descriptive reports that did not address methodology and measurement 
issues. 
First, based on the title and abstract, articles were included if one of the following 
inclusion criteria was met: 1) title and/or abstract focused on one of the Turkish, Arabic or 
Surinamese language groups, and 2) title and/or abstract described one of the above- 
mentioned domains. 
The retrieved studies were included if at least 25% of the participants in the study 
population were aged 65 years and older. All research designs were accepted, with the 
exception of case studies and reviews. Studies with assessment scales specifically 
developed for a defined (small) patient population were excluded because of a potential 
lack of generalizability. 
If the studies included different scales that assessed different domains, we described each 
scale in its specific domain. In addition, scales involving more than one domain were 
included and described in the relevant domains. 
We attempted to trace each reference to the original study, in which the specific translated 
scale was first described. The authors who published the first study about a cross-culturally 
adapted scale were labeled as the reference or original author. 
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Data extraction 
All the retrieved articles were initially screened based on the title and/or abstracts (Figure 
1) by one author (Ö.U.), who selected 122 studies. These studies were then independently 
assessed in detail by three authors (Ö.U., J.L.P. and S.E.R). Any disagreements were 
resolved by discussion. Next, the studies were categorized by sample size, patient age, 
study design, setting and the properties of the scales used (e.g., domain of assessment 
scale and scoring procedure [patient, proxy or professional]). The study characteristics and 
properties of the scales were summarized using descriptive statistics. 
 
Quality assessment 
All the scales were rated to evaluate the cross-cultural adaptation process and the 
psychometric properties relevant to the cross-cultural adaptation. The complete process of 
cross-cultural adaptation includes initial translation, synthesis, back translation, expert 
committee review, and pilot testing of the draft translation (see Appendix 2 in Appendix B 
at www.jclinepi.com for details). In accordance with the procedure recommended by 
Beaton et al. 9, if an individual cross-cultural adaptation process included 4-5 elements of 
the process described previously, we rated it as “good”; if it included 2-3 elements, we 
rated it as “moderate”; and if it included 0-1 elements, we rated it as “insufficient”. In 
Table 2, we provide an overall conclusion about the cross-cultural adaptation process of 
the translated assessment scales that we retrieved most frequently. Furthermore, in Table 
3 (see Appendix A at www.jclinepi.com), the psychometric properties, such as internal 
consistency, reproducibility (test-retest reliability) and construct validity, were rated 
according to the Quality Criteria for Psychometric Properties of Health Status 
Questionnaires by Terwee et al. 10 (see Appendix 3 in Appendix B at www.jclinepi.com for 
details). One of these properties is construct validity, that is, the degree to which the scale 
measures the constructs it purports to measure. This should be assessed with predefined 
hypotheses based on the assumption that the scale validly measures the construct to be 
measured. These hypotheses should be as specific as possible. For criterion validity, a gold 
standard should be used that can range from other scales or self-report questionnaires 
purported to measure the same phenomenon to laboratory markers. 
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373 articles based on systematic search 
(screened on title by one reviewer) 

174 eligible articles screened on title 
and abstract according to inclusion 
criteria 

Exclusion criteria 
- None of the functional domains was a study outcome 
measure; research outcome was found on a specific disease 
(n=38) 
- Study focused on an other age group (n=11) 
- Systematic reviews (n=3) 122 potential relevant articles were 

screened by three independent 
reviewers 

Exclusion criteria: 
- Method or reference of used measurement(s) not defined 
(n=28) 
- Majority (>75%) of participants were < 65 years (n=35) 
- Study did not focus on target groups (n=7) 52 articles included by three 

independent reviewers  

16 articles selected by manual search of reference list 

68 articles included 

Cognition* 
n=31 

ADL* 
n=21 

QOL* 
n=23 

Mood* 
n=24 

Loneliness* 
n=1 

Results 
 
Search results 
The combined search terms retrieved 373 articles, of which 199 were excluded based on 
their title and/or abstract (Figure 1). The main reasons for the exclusion were as follows: 
(1) the scale did not belong to one of the five domains; (2) the article concerned none of 
the target populations; or (3) the study population did not include enough elderly 
subjects. 
 
 
Figure 1. Flow diagram of search strategy and study selection 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*often including more instruments per domain and concerning more than one domain 
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Table 1: Overview of retrieved assessment scales per domain* 
Domain Assessment scale References 
Cognition 
 
 

MMSE 7,12,16,18,20,21,30,32,33,42,51,52,66-75 
MMSE-illiterate 16,30,31,67,68,73 
ADAS-Cog  18,22,28,32,33 
MEAMS 40,76 
Color Trail Test   72 
Visual Verbal Test 72 
CIDI 36 
3W3S 77 
Enhanced Cued Recall 74 
Hodkinson Mental Test 37 
Short test of mental status Visual aural digit span test 32 
STMS 78 
CDRS  32 
BCST 69 
Short orientation Memory Concentration Test 18 
Global Deterioration Scale 18 
BOMC 67 

Mood GDS 11,14,18,24,25,30,52,67,71-74,79,80 
HADS 35,36 
HDRS 18,19,28,32,80 
CES-D 3,17,34 
BDI 72 
CIDI 53 
Cornell 30 
SCID-i 81 
General Health Questionnaire 36 

Quality of Life (QoL) 
 

SF-36 13,15,17,23,29,34,35,50,82-87
; Fisek 2002, 

personal communication 

COOP/WONCA 50
 

WHQoL-BREF scale 41,88
 

HRQOL 39,82,89
 

Others 66,90-92
 

Loneliness UCLA-LS 47,48
 

Activities of Daily Living 
(ADL)  
 

Barthel-index 27,75,93,94
 

FIM 26,37-40 
Katz-ADL index score 34,41,42 
Rivermead Mobility Index 37,71 
Rankin scale 66,94 
Nottingham 93 
Others 3,7,33,42,51,52,67,74 

Abbreviations: MMSE, Mini Mental State Examination; ADAS-cog, Alzheimer's Disease Assessment Scale-
cognitive subscale; MEAMS, Middlesex Elderly Assessment of Mental State; CIDI, Composite International 
Diagnostic Interview; 3W3S ,Three Words - Three Shapes test; STMS, Short Test of Mental Status; CDRS, 
Clinical Dementia Rating Scale; BCST, Brookdale Cognitive Screening Test; BOMC, Blessed Orientation-
Memory-Concentration test; GDS, Geriatric Depression Scale; HADS, Hospital Anxiety and Depression Scale; 
HDRS, Hamilton Depression Rating Scale; CES-D, Center for Epidemiological Studies Depression scale; BDI, Beck 
Depression Inventory; CIDI, Composite International Diagnostic Interview; SCID-I, Structured Clinical interview 
for Diagnostic and Statistical Manual of Mental Disorders-Forth Edition Axis I Disorders; SF-36, Short-Form-36; 
COOP-WONCA, Dartmouth Coop Functional Health Assessment Charts; WHQoL-BREF scal, World Health 
Organisation Quality of Life Instrument (Brief version); HRQOL, health related quality of life; UCLA-LS, 
University of California, Los Angeles Loneliness Scale; FIM, Functional Independence Measurement; Katz ADL 
index score, Katz Activities of Daily Living score. *Some studies included more than one assessment scales 
and/or domains. 
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Table 2: Quality of cross-cultural adaptation process of health assessment scales by reference authors§  
Assessment scale 
and author 

Language# Characteristics of research 
population (n=size or sample 
size)^ 

Age (yrs) ^ Quality of cross-cultural 
adaptation* 

    

Tr
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ll 

 

Domain: Cognition 
MMSE - Gungen 21 T 212 77 (sd 6) + + 0 + + G 
MMSE - Inzelberg 69 A 266 72.4 (sd 5.5) + 0 0 0 0 I 
MMSE - Al-Rajeh 20 A Healthy (33) & demented (4) 

patients 48.5 / 69.8  + + + 0 + G 

HMSE - Ganguli 12 H 100 (India) & 45 (US) 70.7 (sd 9.7) & 75.0 (sd 6.1) + + + + + G 
HVMMSE - Tiwari 16 H 40 Range 60-74 + + + + + G 
ADAS-Cog - 
Mavioglu 18 T AD/MCI patients (29) vs 

controls (27) 
AD/MCI: 70.5 (sd 7.1)  
Controls 68.4 (sd 7.7) + + 0 + + G 

ADAS-Cog - Örsel 28 T AD (39) & Healthy (42) AD: 71.2 (sd 9.5 )  
Control: 67.9 (sd 6.1 ) + 0 + 0 0 M 

ADAS-Cog - Akca 
Kalem 22 T Normal adults (180) 

 >45 (1/3 ≥ 65) + 0 0 0 + M 

Domain: Mood 
GDS - Ertan & Eker 25 T 307 >60 + 0 + 0 + M 
GDS - Chaaya 11 A 121 69.8 (sd 6.3) + + + + + G 
GDS-H - Ganguli 24 H 1554 67.3 (sd 6.9 )  + 0 + 0 + M 
GDS-H - Kohli 14 H 30 >50  + + + + + G 
HDRS - Akdemir 19 T Patients (50) & healthy (44) 34.9 (sd 10.6) + 0 + 0 + M 
CES-D - Spijker 17 

T, A Dutch (304), Turkish (330), 
Moroccan (299) 55-74 + 0 + 0 0 M 

Domain: QoL 
SF-36 - Pinar 29†  T 419 51 (sd 12) 0 0 0 0 0 I 
SF-36 - Fişek‡ T No information available No information available + 0 + + + G 
SF-36 - Hoopman 13 T, A Turkish (90) and Moroccan (79) 

cancer patients 
TR: 49.5 (sd 12.0) 
Mor: 50.4 (sd 13.3) + + + + + G 

SF-36 - Sabbah 15 A 524 38.8 (range 14-86) + + + + + G 
Domain: Loneliness 
No studies available -         
Domain: ADL 
BI - Kucukdeveci 27 T 50 stroke & 50 SCI 58 + + 0 0 + M 
FIM - Kucukdeveci 26 T 51 58.8 + + 0 0 + M 
§ The authors who published the first study about a cross-culturally adapted scale were labeled as a reference 
author. These names are in bold in Table 4. 
MMSE = Mini Mental State Examination; HVMMSE = Hindu Version Mini Mental State Examination; ADAS-cog 
= Alzheimer's Disease Assessment Scale-cognitive subscale; GDS = Geriatric Depression Scale; HDRS = Hamilton 
Depression Rating Scale; CES-D = Center for Epidemiological Studies Depression scale; SF-36 = Short-Form-36; 
BI = Barthel-index; FIM = Functional Independence Measurement; Katz ADL index score = Katz Activities of 
Daily Living score. # Language: T = Turkish, A = Arabic, H = Hindi. 
^ AD = Alzheimer Disease; MCI = Mild Cognitive Impairment; SCI = Spinal Cord Injury; sd = Standard Deviation. 
† Pinar et al. (2005) describes the psychometric properties found by Fisek et al. (2002); ‡ Fisek et al. (2002) is 
not available, the information in the table is gathered from Pinar et al. (2005). 
* Quality of cross-cultural adaptation according to the Guidelines for the Process of Cross-Cultural Adaptation 
(see Appendix 2). 
+ = Positive rating; ± = sufficient rating; ? = unclear (doubtful design or method); - = negative rating; 0 = no 
information available. Overall Conclusion: G: Good; M: Moderate; I: Insufficient. 



Translated health assessment scales 

119 

The remaining 174 articles were screened by all three authors, after which another 122 
articles were excluded. The main reasons for exclusion were as follows: (1) the study scale 
focused on specific diseases; (2) the studies had a majority (>75%) of participants younger 
than 65 years; and (3) in 28 studies, the study scales were not explicitly defined (e.g., it 
was not stated which translation was used, or there was no indication as to whether the 
assessment scale had been previously used or tested). Seven studies were excluded 
because they did not focus on Turkish, Arab or Surinamese populations. After all 
exclusions, 68 articles were selected for analysis, including 16 articles that were selected 
for review after a manual search of the reference lists of the reviewed articles. In Table 1, 
we present an overview of the retrieved assessment scales for each domain. Twenty-four 
studies examined more than one domain. (The reference list of the complete search 
strategy is available on request.). 
 
Characteristics of the studies 
Table 2 describes the quality of the cross-cultural adaptation process of each scale as 
conducted by the authors who adapted the original scale. This concerned 20 of the 68 
selected articles. We also provided an overall conclusion about each specific cross-cultural 
adaptation process. Of the 20 studies, 10 were rated “good”, including six studies that 
followed all the required steps in the cross-cultural adaptation process 11-16; Fisek 2002, 
personal communication. Synthesis and expert committee review were performed least 
frequently, in 11 and 9 studies, respectively. Most adaptation studies were performed in 
the home countries of the target population, while two studies 13,17 adapted a test for a 
minority group of immigrants in a host country. 
Table 3 (Appendix A at www.jclinepi.com) provides an assessment of the separate 
psychometric properties of the scales. A few scales that were adapted using more than 
three out of the five required steps of cross-cultural adaptation also followed most of the 
required steps to test psychometric quality 11,18. Not all studies evaluated all the 
psychometric properties, but when studies did assess psychometric properties, their values 
were generally acceptable according to the criteria by Terwee et al.10. In the articles 
included in this review, most authors used the reference standard as a comparator rather 
than as a gold standard. 
Most of the studies listed in Table 3 (Appendix A at www.jclinepi.com) were performed in 
the target population’s home country and involved translating an existing assessment scale 
15,19-21. Responsiveness and ceiling and floor effects were tested in only six studies 12,15,16,22-

24. 
The psychometric property most frequently tested was internal consistency. Internal 
consistency was assessed using Cronbach alpha. Factor analysis could be used to 
determine whether the items of a questionnaire form one overall scale (dimension) or 
more than one. Of the 20 studies listed in Table 3 (Appendix A at www.jclinepi.com), 15 
assessed internal consistency by Cronbach alpha and/or factor analysis 11,13-15,17-19,22-29. Five 
studies did not provide any information about internal consistency. 
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Reproducibility was reported in eight studies 11,18,19,21,25-29. Confidence intervals for 
reproducibility statistics were infrequently reported. 
Construct validity was frequently tested. Most of the studies did not specify a hypothesis, 
and their results were reported in different ways (e.g., expressing results only by P-values 
or correlation coefficients). 
 
Scales to assess cognition 
In our search, we found 31 studies describing 17 scales that assessed cognitive functioning 
in elderly subjects of Turkish, Arab and Surinamese descent. Most of the studies were 
cross-sectional and applied an already cross-culturally adapted assessment scale. There 
were six validation studies16,18,20,21,28,30. Some studies used dementia diagnosis according 
to the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition  (DSM-IV) 
classification as their gold standard. 
The Mini Mental State Examination (MMSE) and the Alzheimer’s Disease Assessment Scale 
(ADAS-Cog) were the most frequently used assessment scales (Table 1). The MMSE 
screens global cognitive functioning. Different versions of this assessment scale have been 
developed for Turkish-, Arabic- and Hindi-speaking populations in their home countries. 
For the Turkish population, 22 studies (including the original article21) that used the MMSE 
were reviewed. In most of the studies, the MMSE was modified16,20 or merely translated21. 
A few studies reference a study by Ertan et al.31which assessed the MMSE for the illiterate 
elderly Turkish population. The MMSE was also validated for use in the Hindi-speaking 
population12,16 (Table 2; Table 3 in Appendix A at www.jclinepi.com). 
The ADAS-Cog is mainly used in monitoring Alzheimer’s disease (AD). Five 
studies18,22,28,32,33 used the ADAS-Cog in a Turkish population. The assessment scale was 
properly translated and validated for Turkish patients with AD in Turkey by Mavioglu et 
al.18, Örsel et al.28 and Akca Kalem et al.22 (Table 2; Table 3 in Appendix A at 
www.jclinepi.com). When compared to the recommended procedures for cross-cultural 
adaptation and evaluation of psychometric properties, the study by Mavioglu had one of 
the best ratings (Table 2; Table 3 in Appendix A at www.jclinepi.com). 
 
Scales to assess mood 
Twenty-four studies described nine mood-assessment scales. The four assessment scales 
found most frequently were the Geriatric Depression Scale (GDS), the Hamilton 
Depression Rating Scale (HDRS), the Centre for Epidemiologic Depression Scale (CES-D) 
and the Hospital Anxiety and Depression Scale (HADS) (Table 1). Six validation studies 
(Table 3 and 4 in Appendix A at www.jclinepi.com; Mood11,14,17,19,24,28) used the DSM-IV or 
the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental 
Disorders-Revised Third Edition as a reference. The remaining studies were cross-sectional 
studies in which the already cross-culturally adapted assessment scale was applied. In 
these studies, no reference standard was mentioned. 
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The GDS is a self-rating scale for older individuals. We retrieved different versions of this 
assessment scale that were developed for the Turkish-, Arabic- and Hindi-speaking 
populations, primarily in their home countries. Translation and validation studies have 
been performed for the GDS. For the Turkish population, ten studies used the GDS (Table 
4 in Appendix A at www.jclinepi.com). For the Arab population, Chaaya et al.11 adapted 
the GDS cross-culturally and evaluated its psychometric qualities. For the Hindi-speaking 
population, two studies were reviewed: Ganguli et al.24 and Kohli et al.14. Both studies 
incorporated cross-cultural adaptation, but neither study evaluated all the psychometric 
properties (Table 2: Table 3 in Appendix A at www.jclinepi.com). 
The HDRS is used to assess the severity of depressive symptoms. Five studies using this 
assessment scale for the Turkish population were reviewed (Table 4 in Appendix A at 
www.jclinepi.com). It was properly translated and validated for the Turkish population in 
Turkey19. No studies were found that addressed the use of the HDRS for Arabic-speaking 
or Hindi-speaking populations. 
The CES-D is a self-reporting scale designed to assess depressive symptoms in the general 
population. We retrieved three studies3,17,34 (Table 1), all of which arose from one sample 
in a cohort study. Spijker et al.17 selected a sample of the Amsterdam municipal 
population register (MPR) to assess the utility of the CES-D in first-generation Turkish and 
Moroccan immigrants in Western Europe. The researchers cross-culturally adapted the 
CES-D for these two migrant groups with moderate quality and analyzed some of the 
scale’s psychometric qualities. 
The HADS is a self-reporting questionnaire that includes 14 items. The questionnaire is 
divided into subscales for depression and anxiety. Two studies involving HADS were 
reviewed35,36. These studies reported some psychometric qualities of the cross-culturally 
adapted Turkish HADS. 
 
Scales to assess Activities of Daily Living (ADL) 
 
Twenty-one studies described six ADL scales; all the other ADL scales were used only once 
each. Most of the studies were cross-sectional studies in which an already cross-culturally 
adapted assessment scale was applied. There were three validation studies26,27,34. 
The most commonly used assessment scales to measure self-reported limitations in ADL 
were the Barthel Index (BI) and the Functional Independence Measure (FIM). The Barthel 
Index (BI) was developed by Mahoney and Barthel in 1965 originally to evaluate functional 
loss after stroke. The FIM is an assessment scale consisting of 18 items that assess an 
individual’s physical/motor and cognitive functions. Kucukdeveci et al.27 developed a 
Turkish BI and described the adaptation of the Modified Barthel Index (MBI) for use in 
Turkish individuals. The study assessed the validity and reliability of the MBI (Table 3 and 4 
in Appendix A at www.jclinepi.com). 
We retrieved five studies that used the FIM26,37-40, including the reference author’s study. 
Three of these studies referred to Kucukdeveci et al.26. Kucukdeveci performed a cross-
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cultural adaptation and an additional validation study on functional ability in which he 
described the BI, MBI and FIM. 
The Katz ADL is a third assessment scale that is mostly used in Europe and United States in 
studies involving geriatric patients (Reijneveld et al.34). The Katz ADL was used in two 
Turkish studies41,42. Reijneveld performed a cross-cultural adaptation of the Katz ADL by 
using multiple forward and backward translations and an expert committee evaluated the 
adaption, achieving a sufficient adaptation quality based on the standards of Beaton et 
al.9. 
 
Scales to assess health-related QoL 
Twenty-three studies described four QoL scales; all the other scales were described in only 
one study each. Fifteen articles were retrieved about the Short Form-36 Health Survey (SF-
36) (Table 1). Most of these articles presented cross-sectional studies in which the already 
cross-culturally adapted scale was applied. There were three validation studies 13,15,29. No 
reference standard was mentioned in these articles. The SF-36 was developed in the late 
1980s, and a subsequent version (Ware and Sherbourne 43) is the most widely used 
generic QoL scale. The SF-36 was cross-culturally adapted and validated for the Turkish 
population by Pinar 29 and Kocyigit et al.44 (article not retrieved) and for Arabic speakers by 
Sabbah et al15. Gandek, Unpublished manuscript, 1997 demonstrated that the translation 
by Pinar was satisfactory. Pinar also discussed some psychometric aspects of the 
translated SF-36 (Table 3 in Appendix A at www.jclinepi.com). The Arabic version of the 
SF-36 was linguistically and culturally adapted for use among the Arab population (Sabbah 
et al.15). This involved a satisfactory cross-cultural adaptation process based on the 
International Quality of Life Assessment (IQOLA) methodology (Gandek and Ware 45, Ware 
et al. 46) (Table 2). The researchers evaluated validity and some reliability aspects (Table 3 
in Appendix A at www.jclinepi.com). 
 
Scales to assess loneliness 
Of all the scales studied in the retrieved articles, the only scale used to assess loneliness 
was the University of Carolina, Los Angeles, Loneliness Scale (UCLA-LS). Durak 47 used the 
UCLA-LS to assess the factors influencing the probability of suicide. Durak referred to 
Demir 48 for the validity and reliability of the Turkish UCLA-LS. The latter study described 
the cross-cultural adaptation of the UCLA-LS and performed some analysis of its 
psychometric values in a population that was younger than the target population for our 
study. For this reason, the original article was not included in our review. The study by 
Durak was a cross-sectional study. Aydin and Demir 49 performed a validation study using 
the Beck Depression Scale as its reference standard. In our review, we did not find any 
other studies that assessed loneliness. 
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Discussion 
This systematic review demonstrates that there is some uniformity in cross-cultural 
adaptation but that many studies lack a clear description of the relevant psychometric 
properties. The reviewed scales, which cover five different health domains for Turkish-, 
Arabic- or Surinamese/Hindi-speaking elderly populations, were studied primarily in the 
home countries of the target populations. Only nine studies were undertaken in host 
countries where the scales were adapted for migrant groups 3,7,13,17,34,50-53. Most of these 
studies described their cross-cultural adaptation methods, specifying that they used 
translated scales or explaining their translation process3,13,17,34,50,51,53. 
The psychometric properties of the cross-culturally adapted assessment scales were most 
frequently assessed for reliability (internal consistency). The next most common 
assessment was for validity. Almost all the validation studies were poorly assessed for 
‘responsiveness’ and ‘ceiling and floor effects’. 
Based on our review, the Turkish version of the MMSE by Güngen 21 is the best cognitive 
function assessment scale to use with the Turkish population. Hindu Version Mini- Mental 
State Examination by Tiwari et al.16 is one of the best cross-culturally adapted, validated 
and reliable tests in the cognitive domain for the Hindi-speaking population. For mood 
assessment, both the Turkish version of the GDS developed by Ertan and Eker 25 and the 
Arabic version developed by Chaaya et al.11 demonstrate a satisfactory translation process 
and evaluation of psychometric properties. For Hindi-speaking populations, there are two 
versions of the GDS with acceptable psychometric properties: Kohli et al.14 and Ganguli et 
al.24. 
For some domains, each country has a different assessment scale preference. In the QoL 
domain, the Turkish version of the SF-36 29 is the best scale to use when studying Turkish 
(immigrant) populations and the Sabbah version is the best scale for Arabic-speaking 
elderly populations15. In the ADL domain, the Turkish version of the BI 27 and FIM 26 are 
used most often. In the Netherlands, the cross-culturally adapted Katz ADL is also available 
34. 
For loneliness assessment, the adapted UCLA-LS 48 is frequently used in Turkey. In Europe, 
the De Jong Gierveld Loneliness Scale (DJGLS) 54 is used frequently, but we retrieved no 
articles about this scale in our search. This assessment scale was translated into Turkish 
and Arabic for the Netherlands Kinship Panel Study (NKPS) 55,56; the psychometric 
properties of these translations have not yet been assessed. However, the DJGLS has been 
translated into other languages 57,58, and these translations have been tested for reliability 
and validity. Further evaluation of the psychometric properties of the Turkish and Arabic 
DJGLS scales is recommended. 
To our knowledge, this is the first systematic review that considers the established 
international criteria for the cross-cultural adaptation and psychometric properties 9,10 of 
health assessment scales for the elderly. More than half of these scales were translated 
after the publication of the international guidelines for the cross-cultural adaptation of 
scales 59. Moreover, authors continue to use different terminology in their articles to 
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describe their cross-cultural adaption processes, and many authors fail to evaluate the 
most important psychometric properties 60. These omissions make it difficult to assess the 
processes and determine the quality of the translated scales. Following the international 
guidelines is likely to aid in developing a structured scoring system and maximize cultural 
equivalence in health-related assessment scales. The development of equivalent versions 
of one questionnaire in different languages will deter the creation of new assessment 
scales and will also facilitate the exchange of information from studies across different 
countries and cultures. 
Furthermore, examining a scale’s psychometric properties in a clinically relevant sample is 
the only way to ensure that an assessment scale is useful and capable of assessing the 
construct that it is designed to assess in a specific population. The evaluation of the 
psychometric properties of the adapted scales varied between studies in the same domain. 
Validity was one of the most frequently tested properties. Often, authors did not use a 
gold standard, but used a comparator instrument. As suggested by Terwee et al.10, 
predefined hypotheses were based on the assumption that a scale validly measures the 
construct to be measured and Cronbach alpha should be provided, at minimum. It is 
important to formulate hypotheses before testing validity because without specific 
hypotheses, the risk of bias is high. In the case of low correlations, it might be tempting to 
develop an alternative explanation rather than concluding that the questionnaire may not 
be valid 10. Many authors included in our review lacked hypotheses and presented only a 
Cronbach alpha to demonstrate that their version of a scale had sufficient internal 
consistency. The use of different terminology and different ways of reporting psychometric 
results in studies made it difficult to objectively rate the quality of the psychometric 
properties and compare one study with another. Application of accepted guidelines, such 
as the Terwee criteria 10, could contribute to the development of higher quality scales and 
could also facilitate the comparison of scales. Our findings seem to indicate that authors 
are not always conscious of the usefulness of these criteria. 
This review has some weaknesses that should be acknowledged. First, the search resulted 
in a small number of articles that despite describing translated or cross-culturally adapted 
(well-known and useful) health assessment scales, could not be selected because of our 
exclusion criteria 61-64. Second, we were not able to evaluate whether cultural adaptation 
of the descriptors, taking into account the variations and nuances of each language, had 
been performed thoroughly in all the reviewed articles. We believe that for proper use for 
a specific purpose, such as a study among a minority in a host country, any scale should be 
tested and confirmed with the Three-Step Test-Interview 65, a qualitative research 
assessment scale for the identification of response problems in self-administered survey 
questionnaires. 
Additionally, although the cognitive domain has many well-adapted and reliable scales, 
when studying cognition in a host country, researchers should consider the possible 
language barrier between the researcher and the study population and the possibility that 
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the test subjects, being first-generation immigrants, may be illiterate. A non-verbal 
cognitive screening assessment scale might overcome these problems. 
In conclusion, our key finding is that there is a lack of high-standard cross-culturally 
adapted assessment scales and that the evaluation of the psychometric properties in the 
retrieved scales was mediocre in most cases. Without appropriate cross-cultural 
adaptation and evaluation of psychometric properties, it is questionable to use an 
assessment scale in different cultures and settings. Therefore, international comparisons 
between studies in nonEnglish-speaking countries remain problematic. The application of 
international guidelines is a conditio sine qua non before studies using translated versions 
of health assessment scales can be published. 
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Appendix 
 
 
 
Table 3: Overview of psychometric testing of the assessment scales in different domains, scored according to 
the quality criteria for psychometric properties of health status questionnaire 
Domain: Cognition 
  RELIABILITY# VALIDITY§ 
 
Assessment scale* 
Author 

 
Language† 

Reproducibility  
Internal 

consistency 

 
Validity 

 
Reference 
standard 

Reliability Agreement 

MMSE  
Gungen 21 

 
 

T 

+ 
Kappa value 0.92; 
Inter-rater r = 0.99 

0 0 + 
sens. 0.91 

 
DSM-IV 

 
MMSE  
Inzelberg 69 

 
A 

0 0 0 + 
r = 0.852 

 
BCST 

MMSE  
Al-Rajeh 20 

 
A 

0 0 0 ± 
sens. 66.7%-100% 

 
DSM-IV 

HVMMSE 
Tiwari 16 

 
H 

0 0 0 ±  
HMSE 

HMSE  
Ganguli 12 

 
H 

0 0 0 0 0 

ADAS-Cog 
Mavioglu 18 

 
 

T 

+ 
Inter-rater 

ICC = 0.99 (AD) 

+ 
ICC = 0.91 

(AD) 

+ 
C.alpha = 0.80 

(AD) 

+ 
ADAS-Cog - MMSE 

r = -0.739 

 
SMMT 

 
ADAS-Cog 
Örsel 28 

 
 

T 

+ 
Test-retest r = 0.70; Inter-

rater 
r = 0.84 – 0.98 

0 
 

+ 
C.alpha = 0.93 

Split-half = 0.91 

+ 
ADAS-Cog - SMMT 

r = - 0.87; 
Factor analyses 

 
HDRS & 
SMMT 

 
ADAS-Cog 
Akca Kalem 22 

 
T 

0 0 + 
C.alpha = 0.77 

+ 
r = -0.27 – -0.74 

 
SMMT 

* MMSE = Mini Mental State Examination; HVMMSE = Hindi Version Mini Mental State Examination; HMSE = 
Hindi Mental State Examination; ADAS-Cog = Alzheimer's Disease Assessment Scale-cognitive subscale. 
† Language: T = Turkish, A = Arabic, H = Hindi; 
# ICC = Intraclass Correlation Coefficient; AD = Alzheimer’s disease; C.alpha = Cronbach’s alpha; r = correlation 
coefficient; 
§ Sens. = sensitivity; r = correlation coefficient; 
DSM-IV = Diagnostic and Statistical manual, fourth edition; BCST = Brookdale Cognitive Screening Test; SMMT 
= Standardized Mini Mental Test; HDRS = Hamilton Depression Rating Scale;  
+ = Positive rating; - = negative rating; ± = intermediately positively rated; 0 = no information available. 
 
 
 
 
 
 
 
 
 
 
 



Translated health assessment scales 

127 

Domain: Mood 
  RELIABILITY# VALIDITY§ 
 
Assessment scale* 
Author 

 
Language† 

Reproducibility  
Internal consistency 

 
Validity 

 
Reference 
standard 

Reliability Agreement 

GDS  
Ertan & Eker 25 

 
T 

+ 
ICC = 0.74 

± 
 

+ 
C.alpha = 0.91 

+ 
Factor analyses 

 
DSM-III-R 

GDS  
Chaaya 11 

 
A 

+ 
Test-retest 

r = 0.79 

0 
 

+ 
C.alpha = 0.83 

+ 
sens. 0.83 - 0.89 

AUC = 0.89 

 
DSM-IV 

GDS 
Ganguli 24 

 
H 

0 0 + 
r = 0.92 

± 
Factor analyses 

0 

GDS 
Kohli 14 

 
H 

0 0 + 
Split-half r = 0.82 

0 0 

HDRS  
Akdemir 19 

 
T 

+ 
Test-retest r = 0.85; 

Inter-rater 
r = 0.87 – 0.98 

0 
 

+ 
C.alpha = 0.75 

Split-half r = 0.76 

+ & - 
HDRS - BDI r = 0.66 
HDRS – CGI r = 0.56 
HDRS – SCID r = 0.37 

Factor analyses 

 
BDI 
CGI 
SCID 

CES-D 
Spijker 17 

 
T, A 

0 0 + 
C.alpha = 0.87 – 0.93 

 

+ 
r = -0.79 & r = -0.68 

Factor analyses 

MH 
subscale 

of the 
SF-36 
Heath 
Survey 

* GDS = Geriatric Depression Scale; HDRS = Hamilton Depression Rating Scale; CES-D = Center for 
Epidemiologic Studies Depression scale. 
† Language: T = Turkish, A = Arabic, H = Hindi. 
# ICC = Intraclass Correlation Coefficient; C.alpha = Cronbach’s Alpha; r = correlation coefficient. 
§ Sens. = sensitivity; AUC = area under curve; r = correlation coefficient; BDI = Beck Depression Inventory; CGI = 
Clinical Global Impression scale; SCID = Structured clinical interview for the DSM; 
DSM-III-R, DSM-IV = Diagnostic and Statistical manual third- revised edition, fourth edition; MH = Mental 
Health; SF-36 = Short Form 36. 
+ = Positive rating; - = negative rating; ± = intermediately positively rated; 0 = no information available. 

 
 
Domain: Quality of Life 
  RELIABILITY# VALIDITY§ 
 
Assessment scale* 
Author 

 
Language† 

Reproducibility  
Internal 

consistency 

 
Validity 

 
Reference 
standard 

Reliability Agreement 

SF-36  
Pinar 29 

 
T 

+ 
ICC = 0.81; 
Test-retest 

r = 0.81 – 0.94 

0 + 
C.alpha = 0.70 – 

0.81 

+ 
Factor analyses 

0 

SF-36  
Demiral 23 

 
T 

0 0 + 
C.alpha > 0.80 

+ 
Factor analyses 

0 

SF-36 
Hoopman 13 

 
T, A 

0 0 + 
C.alpha > 0.70 

+ 
Convergent validity 

DIF analyses 

0 

SF-36  
Sabbah 15 

 
A 

0 0 + 
C.alpha > 0.70 

+ 
Hypotheses & 

Factor analyses 

0 

* SF-36 = Short Form 36; † Language: T = Turkish, A = Arabic; # ICC = Intraclass Correlation Coefficient; C.alpha = 
Cronbach’s alpha; r = correlation coefficient; § DIF =  Differential Item Functioning.  
+ = Positive rating; - = negative rating; 0 = no information available. 
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Domain: Loneliness 
  RELIABILITY VALIDITY 
 
Assessment scale 
Author 

 
Language 

Reproducibility  
Internal consistency 

 
Validity 

 
Reference 
standard 

Reliability Agreement 

No studies available       

 
 
 
Domain: Activities of Daily Living 
  RELIABILITY# VALIDITY§ 
 
Assessment scale* 
Author 

 
Language† 

Reproducibility  
Internal 

consistency 

 
Validity 

 
Reference standard Reliability Agreement 

MBI  
Kucukdeveci 27 

 
 

T 

+ 
ICC = 0.99 
(Stroke) 

Inter-rater 
reliability Kappa 

= 0.50 – 0.99 

+ 
Kappa > 0.5 

+ 
C.alpha = 0.93 

(Stroke) 
 

+ 
Convergent validity 
(Correlation MBI – 
ASIA Impairment 

Scale) 
Rasch analyses 

Brunnstrom Motor 
Recovery Stages 

& ASIA Impairment 
Scale 

FIM   
Kucukdeveci 26 

 
T 

+ 
ICC > 0.90 
Inter-rater 
reliability 

Kappa > 0.44 

+ 
Kappa > 0.48 

+ 
C.alpha r > 

0.90 

+ 
Convergent validity 

(Correlation); 
Construct validity 
(Rasch analyses) 

 
Brunnstrom Motor 

Recovery Stages 
& ASIA Impairment 

Scale 
* MBI = Modified Barthel Index; FIM = Functional Independence Measure. 
† Language: T = Turkish. 
# ICC = Intraclass Correlation Coefficient; C.alpha = Cronbach’s alpha; r = correlation coefficient. 
§ ASIA = American Spinal Cord Injury Association. 
+ = Positive rating; - = negative rating; 0 = no information available. 
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Table 4: Most frequently applied assessment scales per domain (authors in bold are reviewed in Table 2 & 3) 
4A: Cognition 
Assessment scale: MMSE 
Author Year Characteristics of research population 

(n=size) 
Mean age (yrs)  Setting Reference 

Tiwari 16 
[HVMMSE] 

2009 Elderly persons aged 60 years and 
above (20 illiterate and 20 literate) 
from urban community 

Range 60-74  India Ganguli 1995 

Rao 52 2008 Elderly Indo-Caribbean Hindustani (44) 71.1 (sd 5.3) USA - 
Aslan 66 2008 Older persons in residential homes 

(694) 
>60  Turkey Folstein 1975; TR ref.- 

Rosenbaum 7 2008 Turkish immigrants in Denmark (134) 68.9 (sd 6.2) Denmark Gungen 2002 
Kudiaki 72 2008 Adult Turkish participants (611) 52.0 (range 20-

100) 
Turkey Gungen 1999 (unpublished 

data) 
Tamam B. 75 2008 Older post stroke patients (106) 66.5 (sd 6.1) Turkey Gungen 2002; Ertan 1999 

(unpublished data) 
Gurvit 67 2008 Older community dwelling persons 

(1019) 
74.9 (sd 5.0)  Turkey Folstein 1975; Gungen 1999 

(unpublished data); Ertan 
1999 (unpublished data) 

Akdemir 32 2007 AD/MCI patients vs. healthy controls 
(80) 

>65  Turkey Gungen  2002 

Inzelberg 69 2007 Older community dwelling persons 
(Arab) (266) 

72.4 (sd 5.5) Israel Folstein,1975. Al-Rajeh, 
1999 (modified MMSE) 

Saka 74 2006 AD(45), non-AD(17), MCI patients (18) 
vs. healthy controls (33) 

>55  Turkey Gungen 2002 
 

Mavioglu 18 2006 AD/MCI patients (29) vs. controls(27) AD/MCI 70.5 (sd 
7.1) Controls 68.4 
(sd 7.7) 

Turkey Gungen 2002 

Keskinoglu 70 2006 Older community dwelling persons 
(204) 

70.8 (sd 6.45). Turkey Gungen 2002 
Al-Rajeh 1999 

Kulaksizoglu 
73 

2005 Older community dwelling persons 
(1018) 

74.8  Turkey Folstein 1975; Ertan 1999 

Zencir 42 2005 AD patients (42) & caregiver (42) >60  Turkey Gungen 1999 (unpublished 
data); Ertan 1999 
(unpublished data) 

Kose 71 2005 Older persons living in a nursing home 
(30) 

75.9 (sd 5.5) Turkey Folstein1975; Grigoletto 
1999 

Karaman 33 2005 AD patients (24) & matched controls 
(20) 

>60 Turkey Folstein 1975 

Amuk 30 2003 Demented persons aged >60 (80) 78.3 (sd 8.6) Turkey Ertan 1999 (unpublished 
data) 

Harmanci 68 2003 Older community dwelling persons 
(Cases: 57; Controls: 127) 

Cases : 77.3 (sd 
6.0) 
Controls: 76.1 (sd 
5.8) 

Turkey Gungen1999 (unpublished 
data); Ertan 1999 
(unpublished data) 

Güngen 21 2002 Patients clinic & nursing homes (212) 77 (sd 6) Turkey Ganguli 1995 
Al-Rajeh 20 1999 Relations of inpatients at the King 

Khalid University Hospital; healthy (33) 
and diagnosed demented (4) patients 

1: 39.4; 2: 57.5; 3: 
69.8   

Saudi 
Arabia 

- 

Lindesay 51 1997 Asian gujarati (149 Asian) & (148 
whites) 

>65  UK Yu (1987)  

Ganguli 12 
[HMSE] 

1995 Largely illiterate elderly population in 
India (100) and a rural US site (45)  

70.7 (sd 9.7) 
75.0 (sd 6.1) 

US & India  

Names in bold: authors who are considered original author or reference author. 
HVMMSE = Hindu version Mini Mental State Examination; HMSE = Hindi Mental State Examination; MMSE = 
Mini Mental State Examination; sd = Standard Deviation; AD = Alzheimer Disease; MCI = Mild Cognitive 
Impairment; USA = United States of America; UK = United Kingdom. 
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Assessment scale: ADAS-Cog 
Author Year Characteristics of research 

population (n=size) 
Mean age (yrs) Setting Reference 

Akdemir 32 2007 AD/MCI patients vs. healthy 
controls (80) 

>65 Turkey Örsel 2004  

Mavioglu 18 2006 AD/MCI patients (29) vs. 
controls (27) 

AD/MCI: 70.5 (sd 7.1)  
Controls 68.4 (sd 7.7) 

Turkey Akca Kalem 2003 
 

Karaman 33 2005 AD patients (24) vs.matched 
controls(20) 

>60  Turkey Rosen 1984 

Örsel 28 2004 AD patients (39) vs. healthy 
controls (42) 

AD: 71.2 (sd 9.5 ) 
Controls: 67.9 (sd 6.1 ) 

Turkey Gungen 1999 (unpublished 
data) 

Akca Kalem 22 2003 Healthy adults (180) >45 (1/3 >65) Turkey Gungen 2002 
Names in bold: authors who are considered original author or reference author. 
ADAS-cog = Alzheimer's Disease Assessment Scale-cognitive subscale; AD = Alzheimer Disease; MCI = Mild 
Cognitive Impairment; sd = Standard Deviation. 
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4B: Mood 
Assessment scale: GDS 
Author Year Characteristics of research population 

(n=size) 
Mean age (yrs) Setting Reference 

Rao 52 2008 Elderly indo-Caribbean Hindus (44) 71.1 (sd 5.3) USA Yesavage 1983 
Gurvit 67 2008 Older community dwelling persons (1019) 74.9 (sd 5.0) Turkey Yesavage 1983; Ertan 

2000  
Kudiaki 72 2008 Adult Turkish participants (611) 52.0 (range 20-100) Turkey Ertan 1997 (Turkish 

article)  
Chaaya 11 2008 Community dwelling older persons (Arab) 

(121) 
69.8 (sd 6.3) Lebanon Yesavage 1983; Sheikh & 

Yesavage 1986 
Saka 74 2006 AD(45), non-AD(17), MCI patients(18) vs. 

healthy controls (33) 
>55  Turkey - 

Mavioglu 18 2006 AD/MCI patients(29) vs. controls(27) AD/MCI: 70.5 (sd 7.1) 
Controls: 68.4 (sd 7.7) 

Turkey Yesavage 1983  
Ertan 2000 

Nahcivan 79 2005 Turkish older persons with low income 
(132) 

64.8 (sd 7.7) Turkey Ertan & Eker 2000  

Kulaksizoglu 
73 

2005 Community dwelling older persons (1018) 74.8 Turkey Yesavage 1983; Ertan 
2000 

Kose 71 2005 Older persons living in a nursing home 
(30) 

75.9 (sd 5.5) Turkey Ertan & Eker 2000 

Amuk 30 2003 Demented persons aged >60 (80) 78.3 (sd 8.6) Turkey Yesavage 1983; Ertan 
1997; Sagduyu 1997  

Ertan 25 2000 Community dwelling older persons and 
patients with major depression (307) 

1:66.6 (sd 5); 2:76.5 
(sd 7); 3:67.8 (sd 6) 

Turkey Brink 1982 

Ganguli 24 1999 Illiterate elderly population (1554) 67.3 (sd 6.9)  India Yesavage 1983 
Sagduyu 80 1997 Patients age >60 (92) 67 (sd 5.4) Turkey Ertan 1996 (unpublished 

data) 
Kohli 14 1991 Healthy subjects (30) >50  Hindi Brink 1984; Yesavage 

1983 
Assessment scale: HDRS 
Akdemir 32 2007 AD/MCI patients vs. healthy controls (80) >65 Turkey Akdemir 2001 

Mavioglu 18 2006 AD/MCI patients(29) vs. controls(27) AD/MCI: 70.5 (sd 7.1) 
Controls 68.4 (sd 7.7) 

Turkey Hamilton 1960 
Akdemir 1996  

Örsel 28 2004 AD (39) & healthy (42) AD: 71.2 (sd 9.5) 
Healthy: 67.9 (sd 6.1) 

Turkey Akdemir 2001 

Akdemir 19 2001 Patients with depression (50) vs. healthy 
(44) 

34.9 (sd 10.6) Turkey Tegin 1987; Williams 
1978 

Sagduyu 80 1997 Patients age >60 (92) 67 (sd 5.4) Turkey - 
Assessment scale: HADS 
Elci 35 2008 COPD patients (78) 58.9 (sd 10.1) Turkey Gudmundsson 2005 
Senturk 36 2007 Leprosy patients (65) 55.5 (sd 14.8) Turkey Hermann 1997; Aydemir 

1997 
Assessment scale: CES-D 
Reijneveld 34 2007 Dutch (304), Turkish (330), Moroccan 

(299)  
55-74  NL Radloff 1986; Beekman 

1997; Spijker 2004 
Van der 
Wurff 3 

2004 Dutch (304), Turkish (330), Moroccan 
(299) 

55-74  NL Radloff 1977; Beekman 
1994; Spijker 2004 

Spijker 17 2004 Dutch (304), Turkish (330), Moroccan 
(299) 

55-74  NL Radloff 1977 

Names in bold: authors who are considered original author or reference author. 
GDS = Geriatric Depression Scale; HDRS = Hamilton Depression Rating Scale; HADS = Hospital Anxiety and 
Depression Scale; SDS = Zung Self-Rating Depression Scale. NL= The Netherlands; sd = Standard Deviation. 
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4C: Quality of Life (QoL) 
Assessment scale: SF-36  
Author Year Characteristics of research 

population (n=size) 
Mean age (yrs) Setting Reference 

Arslantas 82 2008 Persons with hypertension (1193) 61.1 (sd 8.1) Turkey Ware & Sherbourne 1992; 
Kocyigit 1999** 

Elci 35 2008 COPD patients (78) 58.9 (sd 10.1) Turkey Brazier 1992 
Hoopman 
50 

2008 Turkish (90) and Moroccan(79) 
cancer patients 

TR: 49.5 (sd 12.0) 
Mor: 50.4 (sd 13.3) 

NL Hoopman 2006 

Reijneveld 
34 

2007 Dutch (304), Turkish (330), 
Moroccan (299) 

55-74  NL Ware 1933; Aaronson 1998 

Goz 86 2007 Diabetes patients (66) >18 (64% >50) Turkey Pinar 1995 (unpublished data); 
Ware & Sherbourne 1992 

Demiral 23 2006 Community dwelling adults (1.279) 42.9 (sd 14.7) Turkey Pinar 2005 (unpublished data); 
Kocyigit 1999**; Ware 1998 

Hoopman 
13 

2006 Turkish (90) and Moroccan (79) 
cancer patients 

TR: 49.5 (sd 12.0) 
Mor: 50.4 (sd 13.3) 

NL Pinar 2005; Sabbah 2003 

Soyyigit 87 2006 COPD patients (45) 66 (sd 10) Turkey Ware 1992 
Aydin 84 2006 Older persons with coronary bypass 

(120) 
70.4 (sd 3.5) Turkey Ware 2000 

Pinar 29 2005 Cancer patients (419)  51 (sd 12) Turkey Fisek 2002 (unpublished data) 
Aydemir 83 2005 Persons with hypertension (938) 58.1 (sd 11.2) Turkey Ware 1992; Kocyigit 1999** 
Spijker 17 2004 Dutch (304), Turkish (330), 

Moroccan (299) 
55-74  NL Aaronson 1998 

Sabbah 15 2003 Lebanese population (524) 38.8 (range 14-86)* Lebanon Ware 1996 
Aydin 85 2002 Heart patients (40) 65.3 (sd 3.3) Turkey - 
Names in bold: authors who are considered original author or reference author. 
* Mean age suboptimal, but study of reference author for Arabic version of SF-36; **Not available. 
SF-36 = Short Form 36; COPD = Chronic Obstructive Pulmonary Disease; sd = Standard Deviation; TR = Turkish; 
Mor. = Moroccan; NL= The Netherlands. 
 
 
4D: Loneliness  
Assessment scale: UCLA-Loneliness Scale (UCLA-LS) 
Author Year Characteristics of research 

population (n=size) 
Mean age (yrs) Setting Reference 

Durak Batigün47 2005 Community dwelling adults (683) 15-65; 41-64 (10%) Turkey Russell 1980; Demir 1989 
Names in bold: authors who are considered original author or reference author. 
 
 

Names in bold: authors who are considered original author or reference author. 
sd = Standard Deviation. 
 
 

4E: Activities of Daily Living (ADL) 
Assessment scale: Barthel Index (BI) 
Author Year Characteristics of research population (n=size) Mean age (yrs) Setting Reference 
Sahin 93 2008 Relatives of patients aged >67 years (60)  77 (sd 5.7) Turkey Kucukdeveci 2000 
Tamam,Y. 94 2008 Stroke patients (103) 57.9 (sd 10.0) Turkey Mahoney & Bathel 1965  
Tamam,B. 75 2008 Older post stroke patients (106) 66.5 (sd 6.1)  Turkey Mahoney & Barthel 1965 
Kucukdeveci27 2000 Stroke patients (50), spinal cord injury patients 

(50) 
58 Turkey Shah 1992 
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Assessment scale: Functional Independence Measurement (FIM) 
Author Year Characteristics of research population (n=size) Mean age (yrs) Setting Reference 

Kutlay 40 2007 Acquired brain injury patients (155) 58.8 (sd 14.7) Turkey Kucukdeveci 2001 
Dirik 37 2006 Older community dwelling persons (133) 75.3 (sd 6.7) Turkey Dodds 1993; Barnes 

2004; Collen 1991 
Gokkaya 38 2006 Stroke patients (83) 58 (sd 12) Turkey Kucukdeveci 2001 
Gokkaya 39 2005 Stroke patients (60) & 58 controls 58.2 (sd 13.6) Turkey Kucukdeveci 2001 
Kucukdeveci26 2001 Stroke patients (51) 58.8 Turkey - 
Names in bold: authors who are considered original author or reference author. 
NA = not available; sd = Standard Deviation. 
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Abstract 
Background: Currently, 6.5% of the population in Europe are migrants, and a part of the 
population is from 'non-Western' societies. For different reasons, the incidence of 
dementia in this group is expected to increase. However, the cognitive testing is 
challenging due to language barriers and low education and/or illiteracy. The newly 
developed Cross-Cultural Dementia Screening (CCD) can be taken without an interpreter. It 
contains three subtests that assess memory, mental speed and executive function. We 
hypothesized the CCD a. to be a culture-fair test that b. could discriminate between 
demented patients and cognitively healthy controls. 
Methods/Design: To test this hypothesis, 54 patients who had probable dementia were 
recruited via memory clinics. Controls (N=1625) were recruited via their general 
practitioners. All patients and controls were aged 55 years and older and of six different 
self-defined ethnicities (Dutch, Turkish, Moroccan-Arabic, Moroccan-Berber, Surinamese-
Creole and Surinamese-Hindustani). Exclusion criteria included having current or previous 
conditions that affect cognitive functioning. 
Results: There were performance differences between the ethnic groups, but these 
disappeared after correcting for age and education differences between the groups, which 
supports our central hypothesis that the CCD is a culture-fair test. ROC and logistic 
regression analyses showed that the CCD had a high predictive validity for dementia 
(sensitivity: 85%; specificity: 89%). 
Discussion: The CCD is a sensitive and culture-fair new neuropsychological screening 
instrument for dementia screening in low educated migrant populations. 
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Background 
Currently, more than four million migrants are living in Europe, which is approximately 
6.5% of the population 1. In the coming decades, this migrant population will grow older, 
and the incidence of both mild cognitive impairment and dementia will increase 
accordingly. Accurate information about the prevalence of dementia is not available for 
most of the minority groups in European countries. 
The diagnosis of dementia in older migrants can be challenging for a number of reasons. 
Most of the older migrants from  ethnic minorities have a limited knowledge of the host 
country's language, and many are low educated or even illiterate. Due to these barriers, 
cognitive testing is either not possible, or the degree of cognitive impairment is 
overestimated due to the minorities' poor results on conventional cognitive screening 
instruments 2-4. For instance, on the Mini Mental State Examination (MMSE), scores that 
are as low as 14 points (which lies 10 points under the normal cutoff score of 24 points) 
may still be normal for illiterates 5. Cultural factors may further influence these minorities' 
perception of cognitive symptoms that accompany dementia, their likelihood of visiting a 
memory clinic, and the communication between these patients and their GPs and/or 
specialists 6. Memory clinics across Europe are currently not well prepared for the older 
migrant population, mainly because there are almost no culturally appropriate cognitive 
screening tests available 7. 
We developed a new neuropsychological dementia screening test, the Cross-Cultural 
Dementia screening (CCD). In this paper, we present data on the standardization and 
validation of the CCD in both cognitively healthy participants and demented patients. 
 
Methods 
 
Features of the CCD 
The CCD was developed in 2005 in a general hospital (Slotervaart Hospital, SH) in 
Amsterdam. The CCD consists of three subtests that measure memory, mental speed and 
executive function. 
Memory is assessed by the Objects test, which is a memory test that uses colored pictures 
of everyday objects, such as household items, tools, food and clothing. The participant has 
to recognize 30 target items that are among an increasing number of distractors (92, in 
total). This test has two parts: a learning trial with immediate recognition (part A) and a 
delayed recognition trial (part B). The score of the Objects test represents the number of 
correctly recognized targets (maximum: 30) plus the number of correctly rejected 
distractors (maximum: 92). The maximum total score for immediate and delayed 
recognition is 122 each. 
Mental speed and inhibition are assessed by the Sun-Moon test, which is a series of suns 
and moons that the participant has to name as fast as possible in his/her mother tongue 
(part A). For an example, see Figure 1. In the second part of the test (part B), the 
participant is asked to say ‘sun’ when a moon is shown and ‘moon’ when a sun is shown, 



Chapter 8 

142 

which evokes a Stroop effect 8. The scores of part A and B include the time to completion 
in seconds plus the added penalty seconds for mistakes; accordingly, both speed and 
accuracy are taken into account. 
Mental speed and divided attention are assessed by the Dots test, which is based on the 
Trail Making Test.9 Instead of letters and numbers, this task uses stimuli that resemble 
domino pieces. In the first part of the test (part A), dominoes that have one to nine dots 
have to be connected in the right order as fast as possible by drawing a line in pencil. In 
the second part (part B), the participant must connect black and white dominoes to one 
another, in both an alternating and ascending order from one to nine, as fast as possible 
(i.e., 1 white - 1 black – 2 white - 2 black, etc.; see Figure 2). The scores include the time in 
seconds on both part A and part B. Mistakes are also scored, but they are only used for the 
qualitative analysis. 
 
Figure 1. Example of stimulus material from the Sun-Moon test 

 
 
 
 
 
 
 
 
 
Figure 2: Example of stimulus material from the Dots test (part B) 
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The CCD does not require general factual knowledge or reading and writing skills. The test 
provides multiple examples in order to ensure that the participant understands the 
instructions. The test can be administered without the experimenter needing to speak in 
the participants' language. Test instructions are given by the computer by the digitally 
recorded standard instructions in the participants' language. Currently, the CCD is available 
in six languages: Dutch, Turkish, Moroccan-Arabic and Tarifit (two languages that are 
commonly spoken by Moroccans in the Netherlands), Sranantongo and Sarnámi-
Hindustani (the most spoken of the Surinamese languages by the Creoles and the 
Hindustani, respectively). The test instructions were translated by professional translators 
and were judged for suitability by bilingual and bicultural administrators. Furthermore, the 
test requires no or minimal verbal response from the participant; only behavioral 
responses, such as pointing to the correct alternative, are required. Note: The Sun-moon 
test is the only exception to the non-verbal procedure because the administrator needs to 
know the words for sun and moon in the participants' language in order to score the task. 
The administration time is approximately 20 minutes. 
 
Study 1-standardization 
 
Participants and procedures 
Participants were recruited to the SYMBOL-study of the Academic Medical Centre (AMC) in 
Amsterdam, the Netherlands. SYMBOL stands for Systematic Memory Testing Beholding 
Other Languages 10. Inclusion occurred from May 2010 to May 2013. Participants were 
approached through their general practitioners (GPs), who were located in seven cities in 
the Netherlands, which all have a large migrant population. Informed consent was 
obtained from all of the participants. The AMC institutional review board approved of the 
study. 
All of the patients of the participating GPs who met the inclusion criteria (being of Dutch, 
Turkish, Moroccan or Surinamese descent and being aged 55 years or older) were invited 
to participate in the study via a letter that was sent by their GP and the research team. 
Afterwards, they received a telephone call from a bilingual and bicultural interviewer who 
provided them with further explanation about the study. If the participant was interested, 
an appointment was made at the GP’s practice or at a local (senior) center, or they were 
visited at home. 
All of the eligible participants were screened for exclusion criteria, which were reported by 
the participant, a family member and/or the GP. These included current or a history of 
neurological diseases, such as brain tumors, epilepsy, severe strokes with permanent 
disabilities, brain injury with a loss of consciousness for more than an hour and 
hospitalization, memory complaints that are worse than normal for one's age, obvious 
cognitive impairment (as judged by the examiner), psychosis at the time of assessment or 
a history of psychosis or bipolar disorder. In addition, a few participants (N=14) were 
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excluded due to problems with the test administration (i.e., severe visual problems or a 
lack of cooperation). 
All of the participants completed the CCD and a structured questionnaire. The 
questionnaire (if necessary, taken orally for illiterate participants) contained questions on 
demographic characteristics, medical history, self-perceived cognitive functioning 
(question 6 of the EuroQoL 5D+C)11,12 and depressive symptoms (using the Geriatric 
Depression Scale-2 or -15) 13,14. 
Bilingual and bicultural interviewers administered the CCD and the questionnaire. All of 
them were students in psychology or in a related discipline, and they received 9-12 hours 
of training on the administration and scoring of the CCD. 
 
Method 
Participants were divided into six groups, based on their self-defined ethnicity: Dutch, 
Turkish, Moroccan-Arabic, Moroccan-Berber, Surinamese-Creole and Surinamese-
Hindustani. Their demographic characteristics are shown in Table 1. Their mean age was 
65.1 years (SD = 7.4 years), and 45% were males. Education was scored according to the 
International Standard Classification of Education of UNESCO (ISCED) 15. 
The ethnic groups differed in regard to age (F(5, 1619) = 16.38; p<.001), sex (X2(5) = 59.2; 
p<.001) and education (Kruskal-Wallis, X2(5) = 688.5; p<.001). Turkish and Moroccan 
participants were relatively younger and had less education than the native Dutch and 
Surinamese participants. Missing data on sex and education were replaced by the same 
proportion of the sex distribution (N = 27) or the median of the education level (N = 54) of 
the same ethnic group. Participants with scores on the CCD that could be defined as 
outliers were removed (N = 32-73, depending on the subtest). These outliers had a score 
that was less than 112 on immediate recognition of the Objects test, greater than 200 
seconds on part A of the Sun-Moon test, greater than 250 seconds on part B of the Sun-
Moon test, greater than 350 seconds on part A of the Dots test, and/or greater than 600 
seconds on part B of the Dots test. 
 
Table 1: Demographic background of the participants from six ethnic groups (n = 1625) 
  Turkish Moroccan -

Arabic 
Moroccan-
Berber 

Surinamese- 
Creole 

Surinamese-
Hindustani 

Native- 
Dutch 

Total  

 N  323 173 59 346 249 475 1625 
Sex1 % male 46 69 45 36 36 48 45 
Age (years) 
  
  

Mean 63.6 63.5 65.6 64.5 64.2 67.5 65.1 
SD  6.0 6.2 6.5 7.8 7.4 8.0 7.4 
Range  55-83 55-79 55-77 55-91 55-87 55-95 55-95 

Education2, 3 
  

Median  1 1 0 5 3 5 4 
Range 0-7 0-6 0-5 0-7 0-7 1-7 0-7 

1 For 27 participants, sex was not registered; 2 For 54 participants, education was not registered. 

3 Ordinal scale: range was from 0 (illiterate/no education) to 7 (university). 8 categories: 0-no education; 1-less 
than 6 classes of elementary school; 2- elementary school; 3-more than elementary school, without specialized 
further education; 4-secondary education, skills level; 5-secondary education; 6-tertiary education (bachelor); 
7-tertiary education (master and higher) 
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Results 
The means and standard deviations for the CCD subtest scores for each of the ethnic 
groups are shown in Table 2. 
To examine the effect of ethnicity on the CCD results, we performed an analysis of 
covariance (MANCOVA or ANCOVA) with the CCD subtest scores as the dependent 
variables, the ethnic group as the independent variable, and age and education as the 
covariates. If the data were not normally distributed, they were either transformed or 
subjected to a non-parametric analysis. 
The average immediate recognition score on the Objects test (part A) was 121 out of the 
122 objects. The average score for delayed recognition (part B) was 116 out of the 122 
objects. Thus, almost all of the participants performed very well on both of the subtests, 
which made the score distribution highly skewed. Therefore, differences between the 
ethnic groups were tested based on the Kruskal-Wallis test (part A: X2(5) = 143.4, p<.001; 
part B: X2(5) = 51.5, p<.001), which showed significant differences between the groups. 
Despite the skewed distribution, the MANCOVA was used to estimate the effect sizes. The 
effects of ethnicity, age and education were small. Their explained variance (η2) was 
approximately 3%. 
 
Table 2: Performance on the CCD subtests by the six ethnic groups; means (SD) 
  Turkish Moroccan-

Arabic 
Moroccan-
Berber 

Surinamese- 
Creole 

Surinamese-
Hindustani 

Native-
Dutch 

Total 

Objects 
test 

N 311 165 55 344 239 473 158 

 Part A: Immediate 
Recognition score 120 (2) 120 (2) 120 (2) 121 (2) 121 (2) 121 (1) 121 (2) 

 Part B: Delayed 
Recognition score 115 (6) 116 (5) 116 (6) 115 (5) 115 (5) 117 (4) 116 (5) 

Sun-Moon 
test 

N* 318 171 55 343 242 463 1592 

 Part A: Time in sec  33 (11) 30 (11) 38 (16) 30 (14) 32 (11) 23 (7) 29 (12) 
 Part A: No of errors  0.3 (1.0) 0.2 (0.6) 0.2 (0.7) 0.3 (1.4) 0.6 (2.3) 0.0 (0.4) 0.3 (1.2) 
 Part A: Penalty sec 

per mistake  3.6 5.8 8.4 2.3 4.0 1.4 4.5 

 Part A: Corrected 
time score in sec  33 (12) 31 (12) 40 (9) 31 (14) 34 (15) 23 (7) 30 (14)  

 Part B: Time in sec  41 (14) 43 (18) 49 (21) 38 (14) 38 (15) 27 (7) 36 (15) 
 Part B: No of errors  1.3 (3.4) 1.0 (2.0) 1.5 (2.6) 0.8 (2.9) 1.3 (3.7) 0.2 (1.1) 0.8 (2.7) 
 Part B: Penalty sec 

per mistake  3.5 4.3 8.3 4.6 3.6 3.4 5.5 

 Part B: Corrected 
time score in sec  46 (21) 48 (22) 64 (40) 42 (21) 44 (24) 28 (9) 41 (25) 

Dots test N* 314 170 55 343 242 469 1593 
 Part A: Time in sec 50 (38) 56 (48) 73 (60) 34 (27) 41 (34) 19 (12) 37 (35) 
 N 298 165 52 342 228 467 1552 
 Part B: Time in sec  134 (73) 150 (96) 166(102) 104 (80) 119 (80) 54 (34) 104 (79) 
* participants with scores that were defined as outliers were removed; see Method section 
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The mean corrected time score (i.e., including penalty seconds in the case of errors) for the 
Sun-Moon test was 30 sec for part A (Naming) and 41 sec for part B (Interference). There 
were differences between the ethnic groups for the Sun-Moon test, both for part A and 
part B (F(10, 3168) = 18.3, p<.001, η2 = 0.06). The native Dutch group was faster than the 
rest; when excluding this subgroup, differences still remained between the other groups 
for Part B (F(8, 2244) = 3.9, p<.001), but the explained variance was very small (η2 = 0.01). 
There were also effects for education (F(2, 1583) = 64.1, p<.001) and age (F(2, 1583) = 
32.3, p<.001): higher educated and younger participants performed better, but again, the 
explained variances were very small (η2 = 0.08 and η2 = 0.04, respectively). Thus, the Sun-
Moon test had a small to moderate association with ethnicity, education and age. 
The average time on the Dots test for part A was 37 sec, and on part B, it was 104 seconds. 
We log-transformed the scores before performing an ANCOVA for part A and B because 
the values were not normally distributed. There were differences between the ethnic 
groups for Part A (F(5, 1583) = 48.7, p<.001, η2 = 0.13) and Part B (F(5, 1546) = 68.7, 
p<.001, η2 = 0.18). The native Dutch group was faster than the rest; when excluding this 
subgroup, there were no differences between the other groups (Part A: F(4, 1122) = 0.64, 
p = 0.64; Part B: F(4, 1122) = 1.51, p = 0.20). Education also had an impact on the 
performances of part A and B: higher educated subjects performed better (F(1, 1583) = 
260.9, p<.001, η2 = 0.14, and F(1, 1546) = 211.9, p<.001, η2 =  0.12, respectively). Finally, 
age also affected the performances of part A and B: younger participants performed better 
(F(1, 1583) = 98.9, p <.001, η2 =  0.06, and F(1, 1546) = 115.8, p<.001, η2 = 0.07, 
respectively). 
 
Further analysis of cultural differences 
We hypothesized that the differences in CCD scores for the different ethnic groups would 
be caused by the fact that our six ethnic groups were not fully comparable with regard to 
education and age. Therefore, the analyses were repeated for three age-matched and 
education-matched subgroups of participants (60 were Moroccan-Berber, 60 were 
Moroccan-Arabic and 60 were Turkish). For the age-matched and education-matched 
ethnic groups, there was no longer a significant effect for ethnicity that was detectable. 
This outcome supported our assumption that the CCD is a cross-culturally applicable test.  
 
Study 2- Validity 
 
Patients and procedures 
Patients with a diagnosis of probable dementia were recruited from memory clinics. 
Inclusion occurred between January 2009 and March 2013. The diagnosis of dementia was 
made according to the Dutch consensus guidelines by a geriatrician or neurologist 16,17. The 
CCD was not used as a diagnostic tool in order to avoid circularity in the diagnosis 
(incorporation bias). Informed consent was obtained for all of the patients from their 
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primary caregivers. They received oral and written information about the research project, 
which was approved by the ethical committee of the hospital. 
We included 54 patients (28 were Turkish, 8 were Moroccan-Berber, 6 were Surinamese-
Creole, 5 were Moroccan-Arabic, 5 were native Dutch and 2 were Surinamese- Hindustani). 
The diagnoses included Alzheimer's disease (43%), the combination of Alzheimer's disease 
and vascular dementia (19%), vascular dementia (17%), dementia not otherwise specified 
(16%), fronto-temporal dementia (3%) and Lewy body dementia (2%). Information on the 
severity of dementia was not systematically scored. 
After the routine diagnostic procedures, the CCD was administered by an experienced 
neuropsychologist or by a trained examiner who had a master’s degree in psychology and 
prior experience with testing demented patients. 
 
Method 
The patients (N = 54) were matched for age, education, gender and ethnicity to control for 
these characteristics in the participants (N = 54) who were drawn from the standardization 
sample. The discriminative capacity of the CCD was evaluated with receiver operating 
characteristics (ROC) curves, which visually reveal sensitivity and specificity in the Area 
Under the Curve (AUC). Finally, to examine the predictive power of the CCD, a logistic 
regression analysis was performed with the group (control participant/ demented patient) 
as the dependent variable and with CCD performance, age, education and the ethnic 
group as the independent variables. 
The patients had little education (ISCED scale median: 1.0; range: 0-5); most of the patients 
had completed less than elementary school. The mean age was 77 years (SD = 9), and 56% 
were female. The missing values or outliers of the demented patients were replaced by the 
lowest normal values of the patient group (250 seconds for the Sun-Moon test, part A 
and/or B (N = 14), 554 seconds for the Dots test, part A (N = 21) and 574 seconds for the 
Dots test, part B (N = 32)). The missing values or outliers for the control participants were 
replaced by the lowest normal value in the control group (518 seconds for the Dots test, 
part B (N = 3)). 
 
Results 
In Table 3, the CCD performance of the control participants and demented patients is 
shown. Controls performed better than demented patients on all of the subtests (Mann-
Whitey U test for the differences in distributions between the groups were all significant at 
the p<.001 level). 
The sensitivity and specificity of the CCD subtests are shown in a ROC-curve; see figure 3. 
Part B of the Objects test shows the best combination of sensitivity and specificity. AUCs 
varied from 0.85 (Sun-Moon test, part A) to 0.95 (Objects test, part B). 
The optimal results for discriminating the controls from the demented patients were 
reached with the cut-off points that are reported in Table 4. These cut-off points were 
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determined by combining the maximum scores for both sensitivity and specificity (Youden 
index) 18. 
 
 
Table 3: Performance on the CCD subtests by the control participants (n = 54) and the demented patients (n = 
54); means (SD) 
  Group 
  Control Demented  

Objects test Part A: Immediate Recognition score1 120 (4) 107 (11) 
Part B: Delayed Recognition score1 115 (6) 97 (7) 

Sun-Moon test 
Part A: Corrected time score in sec 2 34 (15) 100 (81) 
Part B: Corrected time score in sec 3 46 (24) 170 (78) 

Dots test Part A: Time in sec  45 (37) 285 (225) 
Part B: Time in sec  157 (126) 438 (179) 

1The number of good-positives plus the number of good-negatives (max.: 122) 

2 Corrected time score part A  = time in part A + (penalty seconds * errors) 

3 Corrected time score part B  = time in part B + (penalty seconds * errors) 

 
 
Figure 3: ROC-curves that show the discrimination between the demented patients and controls by the 3 
subtests of the CCD.  
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Table 4: Optimal cut-off points, sensitivity and specificity for all of the subtests, based on 54 controls and 54 
demented patients 
  Cutoff Sensitivity Specificity 
Objects test1 Part A: Immediate Recognition score1 < 118 0.85 0.89 
 Part B: Delayed Recognition score1 < 109 0.92 0.91 
Sun-Moon test2 Part A: Corrected time score in sec2 > 39 0.81 0.85 
 Part B: Corrected time score in sec3 > 71 0.85 0.89 
Dots test2 Part A: Time in sec  > 115 0.67 0.98 
 Part B: Time in sec  > 216 0.85 0.83 

1The number of good-positives plus the number of good-negatives (max.: 122) 

2 Corrected time score A  = time in part A + (penalty seconds * errors) 

3 Corrected time score B  = time in part B + (penalty seconds * errors) 
 
 
 
Table 5: Logistic Regression analysis results 
 B S.E. Wald df Sig. Exp(B) 95% C.I. for Exp(B) 
       Lower Upper 
Objects test, Part B: Delayed 
Recognition score 

-.190 .050 14.244 1 .000 .827 0.749 0.913 

Sun-Moon test, part B: Corrected 
time score in sec 

.022 .008 7.277 1 .007 1.022 1.006 1.039 

Constant 18.321 5.567 10.831 1 .001    

 
 
To determine which subtest had the best predictive value for dementia, we performed a 
forward stepwise conditional logistic regression analysis (N = 108, 54 demented patients 
and 54 matched controls). Predictors included all of the CCD subtest results, age and 
education. In Table 5, the results of the best predictors are shown. Age and education were 
not significant predictors (p = 0.17 and p = 0.57, respectively). The best predictors were the 
Objects test, part B (Delayed Recognition) and the Sun-Moon test, part B (Interference). 
The other subtests did not add predictive value. The final model, which combined the 
scores of the Objects test, part B and the Sun-Moon test, part B, correctly classified 89% of 
the cases, with a sensitivity of 85% and a specificity of 89%. 
The results of the logistic regression analysis can be expressed as a logit in the following 
formula, where p is the estimated probability for dementia: 
Ln [p/(1-p)]  =  18.321 + (-0.190 * Objects test, part B) + (0.022 * Sun-Moon test, part B). 
The probability of having dementia decreases with a lower logit. For example, if the logit is 
-3, the probability of having dementia is less than 5%. If the logit is 0, the probability of 
dementia is 50%; when the logit is more than 7, the probability is more than 99.9%. Thus, 
individual scores on the CCD can be transformed to a score for the person's probability of 
having grave cognitive disturbances due to dementia with this formula, which is a useful 
option in clinical practice. 
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Discussion 
In this paper, we described the features and psychometric properties of the CCD. The test 
format, which included standardized instructions in the participant's language, proved to 
be suitable for older migrants from different ethnic backgrounds. It requires well-trained 
examiners and is suitable to be administered in specialized centers such as memory clinics. 
In study 1, we examined the effect of demographic variables on the CCD scores. The 
memory test (Objects test) was only minimally related to ethnicity. Performance on the 
Sun-Moon test, however, was influenced by ethnicity, which might be because the length 
of the words for sun and moon vary in the different languages. For example, the Turkish 
word for 'sun' consists of two syllables ('güneş'), whereas the Surinamese word only has 
one syllable ('son'). Performance on the Dots test was influenced by the ethnic background 
of the participants, but these differences disappeared when correcting for the age and 
education differences between the groups. Overall, these results support our hypothesis 
that the CCD is a culture-fair test. Education and age had a weak association with the 
Objects test, a weak to moderate association with the Sun-Moon test and a moderate to 
strong association with the Dots test. Education and age effects on the neuropsychological 
test results are common, which is reflected in the norm tables for most of the 
neuropsychological tests 19. Similarly, we provide the norm tables for the different age and 
education groups regarding the three subtests of the CCD 20. 
In study 2, we compared the control participants and the demented patients. The three 
CCD subtests all showed good sensitivity and specificity for dementia. The predictive 
validity of the combinations of subtests was good (89% of the cases were correctly 
classified, with a sensitivity of 85% and a specificity of 89%). The results of the Objects test, 
part B (Delayed recognition) and Sun-Moon test, part B (Interference) were the strongest 
predictors for dementia. 
Certain limitations of this study will be addressed. First, we only included participants from 
a limited number of ethnicities due to the available language versions of the CCD. Further 
study of CCD performance in other ethnic groups, such as the Chinese population, would 
be interesting (and is in progress). Second, because the exclusion criteria for the control 
participants were based on self-reports and information from the GP, it is possible that 
certain control participants were, in fact, cognitively impaired. Although we corrected for 
this possibility by deleting or replacing improbably low or missing scores, this may have led 
to lower scores in the control group. Third, the Dots test seemed to be too difficult for a 
few of the illiterate control participants and for many of the dementia patients, which 
could explain why this subtest had no additional predictive value in the logistic regression 
analysis. Finally, despite all of our efforts, we only were able to include a limited number of 
demented patients in the study, which makes our results less robust. However, the most 
prevalent types of dementia were represented in the study. 
Apart from these limitations, the strengths of the CCD are that it has better psychometric 
properties than the MMSE (which has a sensitivity of 0.76 and a specificity of 0.83).21 The 
predictive validity of the CCD also favorably compares to that of other brief, culture-
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sensitive screening tests, such as the Fuld Object Memory Evaluation (FOME) and the 
Rowland Universal Dementia Assessment Scale (RUDAS), and the CCD assesses more 
domains than the Common Objects Memory Test (COMT) 22-24. Furthermore, the CCD has 
the advantage of administration being able to be implemented without an interpreter. 
In conclusion, the CCD is a promising tool for the screening of cognitive impairment in 
older migrants, and it has been proven to overcome low education or illiteracy barriers, 
language barriers and cultural differences. The CCD is a useful complement to the usual 
multidisciplinary diagnostic workup in memory clinics. 
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Abstract 
Background: In the Netherlands, older adults of Turkish, Moroccan and Surinamese 
descent form the largest groups of “first-generation immigrants”. Next decade, they will 
comprise 5% of the general Dutch population. When compared to native Dutch, rates of 
general health problems and chronic diseases are higher among older immigrants. With 
the aging of the first generation immigrants and the higher prevalence of cardiovascular 
diseases, the incidence of mild cognitive impairment (MCI) and dementia are expected to 
increase as well. 
This paper presents the design of a population-based, cross-sectional cohort study to 
assess prevalence of MCI and dementia in the largest immigrant groups in the 
Netherlands. 
Methods/Design: Participants, aged 55 years and older, of Dutch, Turkish, Moroccan 
(Arabic and Berber speaking), and Surinamese (Hindi and Sranantongo speaking) 
background, will be recruited via their general practitioners. Main outcome is the 
prevalence of MCI and dementia in these largest immigrant groups in the Netherlands. 
Secondary outcomes are prevalence of other relevant health problems in older immigrant 
adults, e.g. comorbidity, loneliness, depression, health related quality of life,  care needs 
and use of care by older immigrant adults with diagnosed dementia. Cognitive functioning 
is assessed by the Cross Cultural Dementia screening, which was designed specifically for 
illiterate or low-educated people from different cultures speaking different languages. 
Secondary outcomes will be assessed by means of a systematic comprehensive geriatric 
assessment. 
Discussion: This study will provide important information on the prevalence of MCI and 
dementia and related comorbidity in elderly immigrants in the Netherlands. 
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Background 
A substantial and still increasing part of the general population in European countries 
consists of non-Western immigrants, who –in general– arrived in the 20th century as labour 
workers  1. In the Netherlands, most immigrants came from Turkey, Morocco, and former 
colony Suriname. Their proportion of the Dutch population will grow from 7.2% in 2003 to 
14.6% by 2020. The “first-generation immigrants” are currently aging and in the next 
decade, the number of non-western immigrants over 60 years of age will increase to 5% of 
the peer population  2. The Turkish and Moroccans came to the Netherlands during the 
1960s and early 1970s, and most of them have difficulties speaking and writing Dutch 3. 
The Surinamese migrated to the Netherlands during the process of decolonization which 
took place around 1975. They are familiar with Dutch society and have good command of 
the Dutch language, as they were taught Dutch language at school. In general, older 
immigrants have a lower educational level and a lower socio-economic status (SES) than 
the older native Dutch 4,5. 
Immigrants often face particular health problems and are vulnerable to a number of 
threats to their physical and mental health 6. However, their specific health needs are often 
poorly understood, communication with health care providers remains poor, and health 
systems are not prepared to respond adequately to their needs 6. In the Netherlands, 
when compared to native Dutch, rates of general health problems are higher among older 
immigrants. Not only do they experience poorer general health, they also report higher 
frequencies of chronic diseases at a younger age  3,7-10. Use of formal health care services, 
such as home care, is less frequent among older migrants, mostly because of unfamiliarity 
with the (in)formal procedures 8,11,  and because of cultural differences 7. Because first-
generation immigrants are often underrepresented in general health surveys and clinical 
research, specialised therapy or care cannot be provided, nor can appropriate health care 
policy be developed 12. 
The above-mentioned factors underscore the urgent need for reliable and valid health 
assessment scales that can overcome language and cultural barriers. Cross-culturally 
adapted health assessment scales would enable professionals to assess each patient’s 
health in the patient’s own cultural context. However, we recently concluded that there is 
a lack of high-standard cross-culturally adapted assessment scales 1. 
Parallel with the aging of the immigrant population and the higher prevalence of 
cardiovascular diseases 7,10, mild cognitive impairment (MCI) and dementia might become 
a common phenomenon in this specific group 13,14. In western populations, prevalence of 
MCI differs between 3.0% and 19.0% depending on definition 15. The most common 
subtype of MCI, amnestic MCI (aMCI), presents with prominent memory impairment and is 
likely to progress to dementia with 10 to 15% per year 16. The overall prevalence of 
dementia in Western populations is generally found to be between 5.4 and 6.4% of those 
aged 60 years and above 17,18. Higher prevalence of MCI and dementia has been described 
for older African-American and Hispanic people in the United States of America, and for 
Africa-Caribbean and South Asian people in the United Kingdom  19-25. Recent research in 



Chapter 9 

156 

Denmark showed a prevalence of dementia of 13.5% among older Turkish immigrants, 
compared to 7.0% in the Danish population. Dementia was assessed using ICD-10 criteria 
and the Mini Mental State Examination (MMSE)  26, though the researchers stated that the 
MMSE had specific shortcomings 27. 
The assessment of dementia may be influenced by language barriers, cultural variations in 
expression of symptoms, and the fact that most cognitive screening instruments 
themselves are affected by culture 28,29. Cognitive capacities of low-educated and illiterate 
persons are generally underestimated by common screening instruments, which can result 
in overestimation of dementia prevalence 30. However, it is important to know MCI and 
dementia prevalence in older migrant adults to prepare health care professionals and care 
facilities, and to give adequate information about these syndromes to the specific groups 
of older migrants. 
In 2005 Goudsmit et al. developed the Cross-Cultural Dementia screening test (CCD), a 
nonverbal cognitive screening test battery which can distinguish older migrant adults with 
mild to moderate dementia from their healthy peers  28,31. The current version of the CCD 
can be administered in Dutch, in Turkish, in two Moroccan languages (Moroccan Arabic 
and Berber), (Al Hoceima dialect), and in two Surinamese languages (Hindi and 
Sranantongo) ). The CCD measures multiple cognitive functions and can be used cross-
culturally, because the visual test materials are all suitable for persons from different 
cultures. Language barriers are minimal because instructions are in the patient’s own 
language-spoken by a computer-, and the patient’s response is mostly nonverbal. 
 
 
The aims of the present study are: 
• To assess prevalence of MCI and dementia in the largest immigrant groups in the 
Netherlands by means of the CCD, 
• To assess prevalence of other relevant health problems in older immigrant adults, 
e.g. comorbidity, loneliness, depression, health related quality of life, and 
• To assess specific care needs and use of care by older immigrant adults with 
diagnosed MCI and dementia. 
 
Methods 
 
Design and setting 
This population-based, cross-sectional study will be conducted in the four largest cities of 
the Netherlands, i.e. Amsterdam, Rotterdam, The Hague and Utrecht, and in three 
medium sized cities: Hoorn, Haarlem and, Zaandam. In the first four cities, Turkish, 
Moroccan and Surinamese populations are at least twice as dense as compared to other 
towns and regions in the Netherlands. The latter three cities also have a relative large 
migrant population 32. On a voluntary basis, community-dwelling participants will be 
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recruited from general practitioners’ (GP) practices in areas with low socio-economic 
status (SES) 33. Inclusion will take place from May 2010 to May 2013. 
 
Participants 
Inclusion criteria are: age of 55 years or older, born in Turkey, Morocco, Suriname or the 
Netherlands, and able to speak and understand either Dutch or one of the languages of 
the country of origin. The ethnic groups will be represented by their languages: Dutch by 
the Dutch language, Turkish by the Turkish language, Moroccan by Moroccan Arabic and 
Berber, and Surinamese by Hindi and Sranantongo. Dutch participants will serve as control 
group. Exclusion criteria are: previous neurological or psychiatric diseases with possible 
persisting effect on cognitive functioning, severe sensory deficits that preclude 
engagement in the assessments, or no informed consent. The exclusion criteria can be 
obtained from the subject, a family member and/or the GP. 
 
Procedure 
All participants will be invited to participate via a (bilingual) letter sent by their GP and the 
research team, followed by a personal invitation by phone by one of the bilingual and 
bicultural interviewers. Research appointments will take place either in the GP’s practice, 
in a social center (i.e. primary care health center and community center), or at the 
participant’s home, depending on their preference. After informed consent is obtained, 
the research appointment exists of an interview, during which a systematic geriatric 
comprehensive assessment (CGA) by means of an interview is administered, and cognitive 
testing by means of the CCD. The research appointment takes 60 to 90 minutes. In the 
informed consent procedure, participants also will be asked permission: a. to register their 
medical history from the GP’s medical charts, and b. to contact a relative in order to collect 
more information about cognitive functioning of the participant. This last part of the 
informed consent procedure will be used only when participants score below the pre-
defined cut-off of the CCD. 
 
Approval 
The study was approved by the local medical ethical committee of the Academic Medical 
Center of the University of Amsterdam. 
 
Measurements 
During the research appointment, trained bilingual and bicultural interviewers will 
administer the CGA and cognitive testing with the CCD. For Turkish and Moroccan 
participants, this will be done during an interview in their own mother tongue. The 
Surinamese and the Dutch participants will complete the CGA as a self-administered 
questionnaire in Dutch because of their command of the Dutch language. These 
participants will perform the CCD in their preferred language (Dutch, Hindi or 
Sranantongo). 
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Systematic Comprehensive Geriatric Assessment (CGA) 
The CGA is derived from two sources. First, during the design of this study, the Dutch 
Ministry of Health, Welfare and Sport commissioned the National Care for the Elderly 
Programme. Under this Programme, The Older Persons and Informal Caregivers Survey 
Minimal dataset (TOPICS-MDS) was developed. An extensive description of TOPICS-MDS 
has been published elsewhere 34. To summarize, TOPICS-MDS gathers the following: 
demographic characteristics, morbidity, health related quality of life (EuroQuol-5D+C) 35,36, 
functional status, emotional wellbeing, social functioning and health services utilisation. If 
applicable, from the informal caregiver or relative, information is collected on 
demographics, hours of informal care, Quality of Life, and Care related Burden. 
Secondly, instruments and questionnaires will be added that are relevant for the research 
questions. For the participant, quality of life will also be assessed with the COOP/WONCA 
charts 37. These charts measure six core aspects of functional status: physical fitness, 
mood, daily activities, social activities, change in health and overall health. The reference 
period is two weeks. The COOP/WONCA has been translated into at least 19 languages, 
and is validated in Turkish and Arabic 38. To the morbidity scale of TOPICS-MDS, bipolar 
mood disorder and mental handicap are added, as they could influence cognitive 
functioning 13. Because depression is a common phenomenon in older migrant persons 8,10, 
the Geriatric Depression Scale (GDS) will be added. The version with two questions (GDS-2) 
will be asked first and when the participant answers both questions affirmative, the GDS-
15 will be administered 39,40. Loneliness is another major problem among older persons in 
the Netherlands and because older migrants have potentially an even higher risk of 
loneliness, the De Jong Gierveld Loneliness Scale (DJGLS) has been added 41,42. The DJGLS 
has recently been used in Turkish people in Germany 43. Finally, the participant will be 
asked about use and kind of medical care in the home country. We would like to verify a 
finding from earlier research, that most people don’t seek medical care in their home 
country because they are dissatisfied with their Dutch GP, but because of new complaints 
during the stay there 44. For the relative or caregiver of the participant, two questionnaires 
will be added, which will be administered only if the participant scores below cut-off at the 
CCD. First, the abbreviated form of the Informant Questionnaire on COgnitive Decline in 
the Elderly (IQCODE-sf) will be taken, in which the informant is asked to compare the 
participant’s current cognitive functioning with cognitive functioning ten years before 45,46. 
The IQCODE-sf has been validated in Turkey in 2010 47. Second, the NeuroPsychiatric 
Inventory Questionnaire (NPI-q) will be taken, which assesses behavioural problems in 
patients with dementia 48,49. 
Comorbidity will be scored systematically with the Charlson Comorbidity Index (CCI) 50, the 
Local and National Health Monitor 51 and the International Classification in Primary Care 52. 
CCI scores range from 0 to 31, with a higher score indicating more and/or more severe 
comorbidity. In the other comorbidity scales, a count is made of the different diseases 
and/or conditions. 
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Cross-cultural adaptation of the systematic CGA 
For forward-backward translation of the Dutch version of the CGA into Turkish, the two 
Moroccan languages and the two Surinamese languages, we followed the guidelines of the 
European Organization for Research and Treatment of Cancer (EORTC) for cross-cultural 
adaptation of questionnaires 53. Two independent forward translators who were native 
speakers of the target language translated all items. We generated the Moroccan-Arabic 
version in phonetic Arabic script and the Berber version in commonly used Latin script to 
make it easier to administer. Differences were reconciled in a consensus meeting, and 
another translator who was also proficient in Dutch back translated the forward 
translation. Any discrepancies were discussed and resolved by the Moroccan and 
Surinamese interviewers and the Turkish research coordinator (ÖU), resulting in a final 
translation. Five persons per language group were then invited to perform the Three-Step 
Test-Interview (TSTI) 54. The TSTI is an instrument for pre-testing a self-completion 
questionnaire by observing actual instances of interaction between the instrument and 
respondents (the response process). 
This process led to some additional minor changes in grammar and wording. Although a 
large part of the Surinamese population speaks Dutch, their cultural background differs 
substantially from that of the native Dutch. Therefore we also created two Surinamese 
versions, for Creole (Sranantongo) and Hindustani (Hindi). 
 
Cross-Cultural Dementia screening (CCD) 
The CCD was designed specifically for illiterate and/or low-educated people. It requires 
almost no general factual knowledge and no reading or writing skills 31. The CCD consists of 
three subtests that are sensitive to cognitive impairment due to dementia: visual memory, 
mental speed and selective and divided attention. Every subtest has multiple examples to 
ensure that the subject understands the instructions. The test uses visual stimulus material 
that is suitable for people from different cultures/ethnicities. Furthermore, the subtests 
require only minimal verbal response or nonverbal responses of the subject, such as 
pointing to the right alternative. On a computer with sound system, the test instructions 
can be given by an administrator who selects digitally recorded voice samples in the 
appropriate language (Dutch, Turkish, Moroccan Arabic and Berber, Hindi and 
Sranantongo). This way of test administration is generally well understood by older 
migrants from different cultures. Administration time is approximately 20 minutes. The 
CCD has high sensitivity and specificity for dementia syndromes (resp. 85% and 89%), the 
retest reliability is good, and the test is only minimally to moderately sensitive to 
educational and cultural differences 31, [Goudsmit, M, Uysal-Bozkir, Ö, Parlevliet, JL, van 
Campen, JE, Schmand, B 2014. The Cross-Cultural Dementia Screening (CCD): a new 
neuropsychological screening instrument for dementia in low-educated and illiterate 
elderly migrants]. 
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Training of the interviewers and correction of data 
Bilingual and bicultural interviewers administer the CGA and CCD. All are students of 
psychology or a related discipline. They will receive 9-12 hrs of extra training in 
administration and scoring of the CGA and the CCD by the researchers (JP and ÖU). To 
ensure accuracy of data collection and data entry, trained research assistants will review all 
questionnaires and CCD-test forms for possible errors. If any errors are identified, these 
will be discussed with the interviewer and corrected by the research assistant. 
 
Results 
 
Primary outcome 
The primary outcome of the SYMBOL study is the prevalence of MCI and dementia in the 
largest immigrant groups in the Netherlands, aged 55 years and over, as assessed with the 
CCD in the Turkish, Moroccan Arabic and Berber, Hindi and Sranantongo versions. This 
prevalence will be compared with the prevalence of MCI and dementia in a matched 
sample of native Dutch participants, assessed with the CCD in the Dutch language version. 
Mild cognitive impairment (MCI) is defined as delayed recognition score on the delayed 
visual memory task of the CCD below the 10th percentile, in the presence of subjective 
memory problems, i.e. mild or severe problems with cognitive function, as rated in the last 
question of EQ-5D+C by participant’s self-report 36. Presence of dementia is defined as 
scoring below the cut-off scores established in the CCD validation study, in which logistic 
regression analyses showed that a combination of the three subtests generated a 
sensitivity of 85% and a specificity of 89% in predicting dementia in a group of 108 migrant 
and Dutch dementia patients (Alzheimer, vascular, frontotemporal, and Lewy Body) and 
matched healthy controls [Goudsmit, M, Uysal-Bozkir, Ö, Parlevliet, JL, van Campen, JE, 
Schmand, B 2014. The Cross-Cultural Dementia Screening (CCD): a new neuropsychological 
screening instrument for dementia in low-educated and illiterate elderly migrants]. 
 
Secondary outcomes 
The prevalence of other relevant health problems in participants, e.g. comorbidity, 
loneliness, depression and health related quality of life will be obtained from the CGA. 
Care needs and use of care by immigrants with diagnosed dementia and their care givers 
will also be obtained from the CGA. 
 
Statistical analyses 
 
Sample size 
We will include 2000 older immigrants (500 per ethnic group) and 500 older Dutch natives. 
Ages range from 55 to 85 years, stratified into five-year age groups. Based on previous 
research and the composition of the Dutch population, we expect 1. that Turkish and 
Moroccan participants will be most difficult to include, and 2. that the older they are, the 
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more difficult inclusion will be, so that probably few Turkish or Moroccan participants will 
be included in the oldest age groups 8,55. Thus, Turkish and Moroccan participants will 
determine the composition of all age strata in the other ethnic groups. Furthermore, based 
on the study of Rosenbaum et al, we hypothesize that dementia prevalence among older 
immigrants will be twice as high compared to older native Dutch 27. 
Based on the expected age distribution and the above-mentioned premises, we expect to 
find approximately 2% participants with dementia in the Dutch group (N=500), and 
approximately 4% in the immigrant groups (N=2000). The study will have ca. 90% power to 
detect the hypothesized differences in dementia prevalence with alpha = 5% (one-tailed). 
 
Prevalence of MCI and dementia 
The prevalence ratios of MCI and dementia in the ethnic groups will be calculated based 
on the definition above, and differences between the immigrant groups and the Dutch 
control group will be analyzed using chi-square tests. 
 
Health problems in participants 
Participant’s characteristics and outcomes of the CGA will be summarized using descriptive 
statistics. Distribution of frequencies will be used to describe the patient characteristics, 
average and standard deviation for continuous variables. Differences in patient 
characteristics are tested by chi-square test or the Mann-Whitney U test, p <0.05 is 
considered as statistically significant. In all analyses, statistical differences will be 
quantified using the corresponding 95% confidence intervals. 
 
Care needs and use of care by migrants with diagnosed dementia and their care givers 
These data will be summarized using descriptive statistics. A comparison will be made 
between Dutch participants and their care givers and participants from the other language 
groups. 
All statistical analyses will be performed Statistical Package for the Social Sciences (SPSS) 
version 20.0 (SPSS Inc., Chicago, IL). 
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Discussion 
With the aging migrant population in many countries in Europe, and their higher 
prevalence of cardiovascular diseases, there is an urgent need to determine the prevalence 
of MCI and dementia in this specific population. The study will use a promising dementia 
screening instrument, the Cross-Cultural Dementia screening (CCD), which was designed 
specifically for illiterate or low-educated people from different cultures and speaking other 
languages. Other health problems will be assessed with a cross-culturally adapted CGA, 
and care needs and use of care by migrants with diagnosed dementia and their care givers 
will be listed, which are unique features of this study. To our knowledge, this study is the 
first larger population-based study focusing on prevalence MCI and dementia in immigrant 
groups in Europe. 
Knowledge about the prevalence of MCI and dementia, and knowledge about care needs 
in the aging immigrant population will enable health care professionals and care facilities 
to prepare for this new group of patients. Furthermore, the results could lead to improved 
medical care in MCI and dementia for these specific groups, and could cause adaptation of 
guidelines regarding comorbidity and possibly prevention of problems like MCI and 
dementia. 
 
The inclusion of older migrants might be difficult because of unfamiliarity with and lack of 
interest in research, suspiciousness towards institutions in general, fear of privacy breach, 
difficulty to read or understand the invitation and information letter, and shame about 
possible cognitive decline 11,25,56,57. However, we will try to improve inclusion by inviting 
potential participants via the GP. In the Netherlands, virtually all inhabitants have a GP and 
in general, immigrants groups have a  high utilisation of GP services 58. Trustworthiness of 
the GP is ensured by liberty of choice of GP and the possibility to change from one GP to 
another if desired. Furthermore, the invitation letter will be written Dutch and in an 
appropriate language for the potential participant (Turkish, standard Arabic), and will be 
followed by a telephone call from a bilingual and bicultural interviewer to give further 
explanation about the study and its objectives, and to answer any questions. This 
procedure was applied by the Public Health Service Amsterdam (GGD) in their Health 
Monitor 2004 which focussed on cardiovascular risk factors among Turkish, Moroccan and 
Dutch inhabitants of Amsterdam 57. Further barriers to participation will be lowered by 
interviewing and testing the participant either in the GP’s practice, or in a social center (i.e. 
primary care health center and community center), or at the participant’s home, 
depending on the participant’s preference. 
 
The generalizability of the results will largely depend on the ability to include sufficient 
participants in all language groups and of all different ages. Despite the limitations 
addressed here, we expect that this study will provide important information on MCI and 
dementia in elderly immigrants in the Netherlands for policy makers, health care 
professionals, patients and informal caregivers. 
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Abstract 
Background: In the Netherlands, persons of Turkish, Moroccan and Surinamese descent 
form the largest groups of non-western immigrants. A high prevalence of mild cognitive 
impairment (MCI) and dementia has been described in immigrant populations in the 
United States of America and the United Kingdom. We determined the prevalence of MCI 
and dementia in older community-dwelling adults from the largest non-western immigrant 
groups in the Netherlands. 
Methods: Participants, aged 55 years and older, of Turkish, Moroccan (Arabic or Berber), 
Surinamese (Creole or Hindustani) or Dutch descent were recruited via their general 
practitioners (GP). Cognitive deficits were assessed using the Cross-Cultural Dementia 
screening instrument (CCD), which was validated in poorly educated people from different 
cultures. Differences in prevalence rates of MCI and dementia between the immigrant 
groups and a native Dutch group were analysed using chi-square tests. 
Results: We included 2254 participants. Their mean age was 65.0 years (Standard Deviation 
(SD), 7.5), and 44.4% were male. The prevalence of MCI was 18.5% in Turkish, 18.5% in 
Moroccan-Arabic, 14.2% in Moroccan-Berber and 16.8% in Surinamese-Hindustani 
participants, compared to 7.3% in Surinamese-Creoles and 3.7% in native Dutch. The 
prevalence of dementia was 14.8% in Turkish, 12.2% in Moroccan Arabic, 11.3% in 
Moroccan Berber, and 12.6% in Surinamese-Hindustani participants, compared to 4.0% in 
Surinamese-Creoles and 3.5% in native Dutch. 
Conclusions: MCI and dementia were three to four times more prevalent in the majority of 
non-western immigrant groups when compared to the native Dutch population. These 
differences are important for planning and improving healthcare facilities. 
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Background 
The world population is rapidly aging, which has led to an increase in age-associated 
conditions such as mild cognitive impairment (MCI) and dementia 1. The most common 
subtype of MCI presents with memory impairment and is likely to progress to dementia in 
10 to 15% of afflicted persons per year 2. Prevalence estimates of dementia in western 
populations are between 5.4% and 6.4% in persons aged 60 years and above, although 
prevalence varies with geographical location 3,4. Higher prevalence rates of MCI and 
dementia were described for immigrant populations in the United States of America (USA) 
and the United Kingdom (UK) 5-7. Because immigrant populations in the USA and UK differ 
from the non-western immigrants in the rest of Europe, the prevalence of MCI and 
dementia might also differ. 
In the Netherlands, 65% of non-western immigrants come from Turkey, Morocco and 
Suriname, mostly from rural areas. In 2014, non-western immigrants formed 4.7% of the 
Dutch population of 55 years or older, which increases to 8.5% in 2030 8. Research 
conducted in Denmark showed  a dementia prevalence in Turkish immigrants of 13.5% 
compared to 7.0% in the native Danish population 9. The increased prevalence of MCI and 
dementia in non-western immigrants is important to acknowledge, because it may 
enhance timely diagnoses and optimal counselling and therefore support the affected 
individuals and their caregivers. 
Therefore, the aim of our study was to determine the age-specific prevalence of MCI and 
dementia in older community-dwelling Turkish, Moroccan and Surinamese immigrants in 
the Netherlands. Our hypothesis was that the prevalence of  MCI and dementia among 
these non-western immigrant groups would be at least twice the prevalence of the native 
Dutch population. 
 
Methods 
 
Design and setting 
The data were collected from the SYMBOL study (SYstematic Memory testing Beholding 
Other Languages). This cross-sectional, population-based study was conducted between 
2010 and 2013 in seven cities in the Netherlands. Its rationale and methods have been 
reported elsewhere 10. On a voluntary basis, community-dwelling participants were 
recruited from general practitioners’ (GP) practices in suburbs with large immigrant 
populations. The Medical Ethics Committee of the Academic Medical Center of the 
University of Amsterdam, the Netherlands, approved the study. 
 
Study participants 
Turkish, Moroccan, Surinamese and Dutch adults, aged 55 years and older, were invited to 
participate. An (bilingual) invitation letter was sent by the participant’s GP and the 
research team. This was followed by an invitation by phone by a trained bilingual and 
bicultural interviewer. Participants could use their preferred language: Turkish, Moroccan-
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Arabic (Morocco’s main spoken language), Tarifit (a Berber language used in Morocco’s Rif 
Mountains, the origin of most Dutch Moroccans 11), Sranantongo or Sarnámi (the most 
frequently spoken Surinam languages by Creoles and Hindustani, respectively), or Dutch. 
After informed consent was provided, a research appointment took place at either the 
GP’s practice, a social centre, or the participant’s home, depending on the participant’s 
preference. In the informed consent, participants were also asked for permission to 
review their medical history from the GP’s medical charts and to contact a relative to 
collect more information about the participant’s cognitive functioning. The latter was used 
when participants scored below the cut-off during cognitive screening (see definition of 
outcomes). The only exclusion criterion was a sensory deficit such as a serious vision or 
hearing impairment that would precluded the assessments. Efforts were made to recruit 
approximately equal numbers of participants in the six language groups and in different 
age groups. 
 
Data collection 
After written informed consent was obtained, the research appointment consisted of a 
systematic comprehensive geriatric assessment (CGA), and cognitive testing using the 
Cross-Cultural Dementia screening (CCD). The complete appointment took 60 to 90 
minutes. 
 
Systematic Comprehensive Geriatric Assessment (CGA) 
The CGA has been described elsewhere 10. Briefly, demographic characteristics and years of 
education were gathered. Cultural background or ethnicity 12, was defined according to 
country of birth and included Turkish, Moroccan-Arabic, Moroccan-Berber, Creole, 
Hindustani, and Dutch. Socioeconomic status (SES) was deduced from postal code 13. 
Education was defined according to the International Standard Classification of Education 
of UNESCO (ISCED) 14. 
Quality of Life was assessed with EuroQuol-5D+C (EQ-5D+C), which assesses the EQ-5D’s 
five domains of mobility, self-care, usual activities, pain/discomfort, anxiety/ depression, 
and cognitive function 15. The question which evaluates cognition, is “Do you experience 
impairment in memory, attention or thinking?”. All domains have three response options 
(‘no problems’, ‘some problems’ or ‘severe problems’). 
To improve screening accuracy, the abbreviated form of the Informant Questionnaire on 
COgnitive Decline in the Elderly (IQCODE-sf) was collected from the participant’s relative, 
when participants scored below cut-offs on the cognitive screening test 16. This 
questionnaire was administered either after the research interview, by telephone, or sent 
out by mail together with a return envelope. The IQCODE-sf has been used to screen for 
and diagnose dementia in illiterate populations 17-19. In this questionnaire, the informant 
compares the participant’s current cognitive functioning with that of ten years before on 
16 items, which can be scored 1-5 (maximum score 80); impairment is defined as a score ≥ 
3.4 (54/16). For MCI, the cut-off is ≥ 3.2 20. 
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Cognitive assessment 
Cognition was assessed with the Cross-Cultural Dementia screening (CCD) 21. The CCD is a 
culture-fair test that is applicable in cases where a language barrier exists, and it was 
designed specifically for illiterate or poorly educated people. It requires neither reading 
nor writing skills and almost no general factual knowledge. The CCD consists of three 
subtests for domains that are sensitive to cognitive impairment due to dementia: a test of 
immediate and delayed recognition and two timed tests of executive function, including a 
test of inhibition to a highly automatized response and a test of divided attention. On a 
computer with a sound system, test instructions are given by selecting digitally recorded 
voice samples in the appropriate language (Turkish, Moroccan-Arabic, Moroccan-Berber, 
Sranantongo, Sarnámi, or Dutch). In general, this method of test administration is well 
understood by older immigrants from different cultures. The administration time is 
approximately 20 minutes. The test is only moderately influenced by educational and 
cultural differences and test-retest reliability is good (Pearson’s r 0.79-0.93). The CCD has 
a high discriminative capacity for diagnosing dementia (89% correctly classified cases, with 
a sensitivity of 85% and a specificity of 89%). Probability of dementia can be estimated 
using a formula based on logistic regression analysis 22. 
When MCI or dementia was suspected, we advised the GP on further diagnostic 
procedures to perform for cognition or mood and to involve culture-sensitive care 
facilities. 
 
Definition of outcomes 
The outcome of the SYMBOL study was the prevalence of MCI and dementia in older 
community-dwelling Turkish, Moroccan and Surinamese immigrants and native Dutch in 
the Netherlands, as assessed with the CCD. The results were standardised for age, 
education and language. 
For this study, we defined MCI as subjective memory problems, i.e., some or severe 
problems with cognitive function, as rated by participant’s self-report in the sixth question 
of the EQ-5D+C 15 and combined with a score below the 10th percentile on any of the three 
CCD subtests, and the absence of dementia according to the CCD. The presence of 
dementia was based on the above-mentioned CCD formula. We used a cut-off of 1.4, 
above which the probability of dementia was 80%, with a sensitivity and specificity of 76% 
and 94%, respectively. 
 
Statistical analyses 
The participants’ baseline characteristics were summarised using descriptive statistics. 
Differences in continuous variables were analysed using independent sample t-tests for 
normally distributed variables or Mann Whitney U tests for non-normally distributed 
variables. Comparisons across ethnic groups were made with one-way ANOVA for normally 
distributed variables and with nonparametric testing (Kruskal-Wallis) for non-normally 
distributed variables. For categorical variables, we used chi-square tests. The prevalence 
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rates of MCI and dementia were calculated based on the above definitions, and differences 
between the immigrant groups and the Dutch group were described using chi-square tests. 
The dementia prevalence for each ethnic group was estimated and graphed as a function 
of age using logistic regression analysis (the Moroccan subgroups were assessed together)  
Two sensitivity analyses were performed. In the first, we tried to (partially) correct for 
possible selective non-response. Participation was used as the binary dependent variable 
in a logistic regression analysis, with age (range 55 to 99), sex, ethnicity and SES (range -6.2 
to 3.0) as independent variables. The inverses of the patient-specific probabilities of 
participation thus derived were used as probability weights in a logistic regression model 
in which dementia was predicted as a function of age 23. In a second sensitivity analysis, we 
corrected for the imperfect assessment of dementia using the logitem command in STATA 
13.1, with values for sensitivity and specificity of 0.76 and 0.94, respectively 24. All analyses 
were performed using IBM SPSS Statistics version 20.0 and STATA version 13.1. 
 
Results 
We invited 7218 adults, aged 55 years and older, from Turkish, Moroccan, Surinamese and 
Dutch descent, of which 2254 (31.2%) participated in the SYMBOL study. Response rates 
differed between the ethnic groups, ranging from 14.5% in the Moroccan groups to 81.4% 
in the Surinamese-Hindustani group (p<0.001). Table 1 presents the research population’s  
characteristics. The mean age was 65.0 years (SD= 7.5), and 44.4% were males. Age and 
sex differed between the ethnic groups (ANOVA F(5)= 20.7,  p<0.001; X2(5)=61.2, p<0.001), 
as did median education (X2(5)= 958.2, p<0.001). Additionally, SES differed between the 
groups (ANOVA F(5)= 43.7, p<0.001). 
Table 2 shows the prevalence of MCI and dementia. The highest prevalence rates of MCI 
were in the Turkish, Moroccan-Arabic, Surinamese-Hindustani and Moroccan-Berber 
groups, which were 18.5%, 18.5%, 16.8% and 14.2%, respectively. The MCI prevalence was 
3.7% in the native Dutch group. In these same ethnic groups, the prevalence of dementia 
was 14.8%, 12.2%, 12.6% and 11.3% and was 3.5% in the native Dutch. The prevalence 
rates of MCI and dementia among the Surinamese-Creoles were 7.3% and 4.0%, 
respectively. The prevalence of MCI and dementia differed between the six groups, with 
X2(5)= 80.4, p<0.001 and X2(5)= 71.9, p<0.001, respectively. 
Table 3 depicts the prevalence of MCI and dementia distributed over 10-year age 
categories in the six ethnic groups. In the highest age category, the dementia prevalence 
could not be determined for the Turkish, Moroccan and Surinamese-Creole participants, 
due to the limited participant numbers. 
Figure 1 depicts the increased dementia prevalence with increasing age. In the 75-84 year 
age category, we had only 18 Moroccan-Arabic and 16 Moroccan-Berber participants. 
Therefore we depicted both Moroccan groups in one panel. The prevalence rates of 
dementia are projected in Figure 2, which shows that in the youngest age category the 
highest dementia prevalence was in the Moroccan group. The dementia prevalence rates  
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Table 1: Description of the six ethnic groups included in our research population 
                                                                                                                                                                                                                      Turkish  Moroccan-

Arabic 
Moroccan-
Berber 

Surinamese 
-Creole 

Surinamese-
Hindustani 

Native 
Dutch 

                                     N   540 238 106 427 429 514 
Age (yrs) 
Mean (SD) 
Range (min-max) 

 
64.0 (6.4) 
55-84 

 
63.7 (6.4) 
55-83 

 
66.3 (7.0) 
55-83 

 
64.4 (7.6) 
55-91 

 
64.0 (7.3) 
55-87 

 
67.7 (8.2) 
55-95 

Age category   55-64 yrs  
                        65-74 yrs  
                        75-84 yrs  
                        ≥85    yrs  

317 
187 
36 
- 

145 
75 
18 
- 

46 
44 
16 
- 

254 
124 
42 
7 

264 
122 
35 
8 

205 
209 
80 
10 

Sex      (% male) 45.0 63.0 49.1 36.1 36.1 47.5 
Education* 
Median (range) 
IQR 
Missing (%) 

 
1.0 (0-7) 
0-2 
2.0 

 
1.0 (0-7) 
0-3 
8.0 

 
0.0 (0-5) 
0-1 
4.7 

 
5.0 (0-7) 
4-5 
7.7 

 
3.0 (0-7) 
1-5 
5.8 

 
5.0 (1-7) 
4-5 
1.6 

Living situation  
Living alone (%) 
Missing (%) 

 
15.4 
3.0 

 
12.6 
6.7 

 
10.4 
5.7 

 
49.2 
7.7 

 
46.6 
4.4 

 
29.4 
0.8 

SES# 
Median 
IQR 
Missing (%) 

 
-2.0 
-3.0−-1.5 
15 (2.8) 

 
-1.7 
-3.0−-1.3 
8 (3.4) 

 
-1.8 
-3.1−-1.5 
2 (1.9) 

 
-1.5 
-2.5− -1.1 
2 (0.5) 

 
-2.0 
-3.2−-1.2 
6 (1.4) 

 
-0.9 
-2.1−-0.7 
5 (1.0) 

* Education classified in 8 categories: 0, no education; 1, less than 6 classes in elementary school; 2, elementary 
school; 3, more than elementary school but without specialised further education; 4, secondary education, 
skills level; 5, secondary education; 6, tertiary education (bachelor’s degree); 7, tertiary education (master’s 
degree or higher); # SES Socio Economic Status scores range from -7.3 to 3.2; higher scores indicate better SES. 

 
 
Table 2: Prevalence of Mild Cognitive Impairment (MCI) and dementia in six ethnic groups 
 Turkish  

 
Moroccan 
Arabic 

Moroccan- 
Berber 

Surinamese 
-Creole 

Surinamese 
-Hindustani 

Native 
Dutch 

Total 

                       N 540 238 106 427 429 514 2254 
MCI          N (%) 100 (18.5) 44 (18.5) 15 (14.2) 31 (7.3) 72 (16.8) 19 (3.7) 281 (12.5) 
Dementia N (%) 80 (14.8) 29 (12.2) 12 (11.3) 17 (4.0) 54 (12.6) 18 (3.5) 210 (9.3)  

 
 
Table 3: Prevalence of MCI and dementia in six ethnic groups in age categories spanning 10-year blocks 
Age category (yrs) 55-64 65-74 75-84 ≥85 Total 
Ethnic group N 
(%*) 

MCI Dementia MCI Dementia MCI Dementia MCI Dementia MCI Dementia 

Turkish 57 (18.0) 32 (10.1) 36 (19.3) 35 (18.7) 7 (19.4) 13 (36.1) NA# NA# 100 (18.5) 80 (14.8) 
Moroccan-Arabic 24 (16.6) 16 (11.0) 14 (18.7) 9 (12.0) 6 (33.3) 4 (22.2) NA# NA# 44 (18.5) 29 (12.2) 
Moroccan-Berber 6 (13.0) 3 (6.5) 8 (18.2) 8 (18.2) 1 (6.3) 1 (6.2) NA# NA# 15 (14.2) 12 (11.3) 
Surinamese-
Creole 

14 (5.5) 4 (1.6) 13 (10.5) 4 (3.2) 4 (9.5) 9 (21.4) 0 (0.0) 0 (0.0) 31 (7.3) 17 (4.0) 

Surinamese-
Hindustani 

42 (15.9) 20 (7.6) 20 (16.4) 20 (16.4) 9 (25.7) 10 (28.6) 1 (12.5) 4 (50.0) 72 (16.8) 54 (12.6) 

Native Dutch 8 (3.9) 2 (1.0) 4 (1.9) 8 (3.8) 4 (5.0) 4 (5.0) 3 (15.0) 4 (20.0) 19 (3.7) 18 (3.5) 
Total 151 (12.3) 77 (6.3) 95 (12.5) 84 (11.0) 31 (13.7) 41 (18.1) 4 (11.4) 8 (22.9) 281 (12.5) 210 (9.3) 
* Percentages are calculated based on the number of participants in a specific ethnic group in a specific age 
category. # NA = not applicable, no participants in this age and ethnic group 
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in the Surinamese-Hindustani and Turkish participants were >7.5% in the youngest age 
category and were the highest of all ethnic groups in all age categories above 65 years. 
Compared to non-responders, participants were slightly younger (66.5 years (SD 7.5) vs. 
66.0 (SD 7.9)) and included fewer males (44.3% vs. 51.3%). Of all non-responders, 41.0% 
were Moroccan. In Additional Figure 1 and 2, the results of the inverse probability 
weighted (IPW) analysis are shown. The impact of selective participation was most marked 
for the Moroccan population. The mean inverse probability weights were between 1.22 in 
the Surinamese-Hindustani group and 6.72 in the Moroccan group, thus the average 
Moroccan participant was weighted almost 7 times to correct for underparticipation. After 
IPW adjustment, the overall dementia prevalence changed from 9.3% to 10.4%. 
In the second sensitivity analyses (Additional Figure 3), the curves depicting dementia 
prevalence were corrected for the imperfect gold standard (sensitivity=0.76; 
specificity=0.94). However, confidence intervals were quite wide due to wide standard 
errors. 
 
 
 
Figure 1: Prevalence of dementia (%) by age each of five different ethnic groups, with 95% Confidence Intervals 
(based on logistic regression). Prevalence of dementia is presented in separate panels for each ethnic group. 
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Figure 2: Prevalence of dementia (%) by age in five ethnic groups (based on logistic regression) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The IQCODE-sf was available in 18.5% of participants with MCI (ranging from 13.3% in 
Moroccan-Berber participants to 21.1% in native Dutch) and in 23.8% of participants with 
dementia (ranging from 12.2% in Moroccan-Arabic to 33.3% in Moroccan-Berber 
participants). Participants with and without IQCODE-sf were comparable in age and 
ethnicity (X2(5)= 1.2; p=0.9, and X2(5)= 2.4; p=0.8, respectively). In 37 participants with MCI 
(67.3%), the IQCODE-sf score matched the CCD results. In 28 participants with dementia 
(52.8%), the IQCODE-sf score matched the CCD results. For both conditions, IQCODE-sf 
scores did not differ between ethnic groups (Kruskal-Wallis, X2(5)=7.4; p=0.2 and X2(5)= 
3.7; p=0.6). 
 
 
 
Discussion 
Our study showed that MCI prevalence was highest among the Turkish, Moroccan-Arabic 
and Surinamese-Hindustani participants, in whom MCI prevalence was four times higher 
than in native Dutch participants. In the Turkish, both Moroccan and Surinamese-
Hindustani groups, the dementia prevalence was the highest, which was three to four 
times higher than in the native Dutch group. The dementia prevalence in the Surinamese-
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Creole participants was comparable to the native Dutch. In the youngest age categories, in 
the Turkish, both Moroccan and Surinamese-Hindustani groups, the prevalence of MCI and 
dementia exceeded the prevalence that was found in the native Dutch group (and to a 
lesser extent in the Surinamese-Creole group) by at least two-fold. 
The dementia prevalence for Dutch participants was comparable to rates found in previous 
studies 3,25. Overall, our results are comparable with other recent studies that have found 
the prevalence of dementia in immigrant groups to be more than twice as high as in native 
populations in the Western world 5-7,9. We used a culture-fair screening instrument. 
Therefore possible misclassifications due to general obstacles that are present in cross-
cultural cognitive screening were less probable in our study 26-28. In the majority of 
immigrant groups, we found higher dementia rates than Rosenbaum et al. 9. In that study, 
dementia was diagnosed with the International Classification of Diseases (ICD-10, 29), an 
assessment of activities of daily living and Mini Mental State Examination (MMSE, 30); 
however, they concluded that a culture-specific test would have been preferable. 
It is difficult to compare our data with dementia prevalence rates in the countries of 
origin, as little research on dementia has been performed there 31,32. Moreover, 
methodological differences between studies, such as different diagnostic criteria or 
operational methods, may produce artificially induced errors in prevalence results 4. 
However, in Istanbul, Turkey, a study conducted in a middle-class, urban, relatively well-
educated population, aged 70 years and over, found a dementia prevalence rate of 20% 33. 
In a lower socioeconomic region in Turkey, Keskinoglu et al. found a dementia prevalence 
of 22.9% among people aged 65 years and older 34. 
Hypothetical explanations for the high dementia prevalence rates in the immigrant groups 
include primarily socioenvironmental factors. First, these groups were found to have little 
cognitive reserve, as expressed by few years of education 35. In our research population, 
the difference in education between native Dutch and immigrant participants was 
significant. Furthermore, lower SES could influence the higher dementia prevalence in 
immigrants, and SES differed significantly between the groups 35. Additionally, previous 
research has shown an association of early life rural living with Alzheimer’s dementia (AD) 
4. We did not classify dementia into its different causes, but as AD is the most prevalent 
form of dementia, this might have influenced our results 36. Finally, a higher prevalence of 
vascular risk factors and psychiatric disorders such as depression have been indicated as 
causes of the higher dementia prevalence in immigrants 5,37-39. Furthermore, the above- 
mentioned factors may be more prevalent among immigrants in the (western) host 
country than in their countries of origin 37. 
The most important limitation of the SYMBOL study was the mean participation rate of 
31.2%, and the participation rate differed between ethnic groups. Compared to other 
population-based studies, this rate was quite low and therefore may have resulted in a 
non-random research population 40,41. As far as selection was caused by age, sex, SES and 
ethnicity, the IPW approach corrected this to reflect a more random population, which had 
the strongest impact on selective participation among Moroccans. However, other factors, 
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such as shame about possible cognitive decline and unfamiliarity with research, could not 
be accounted for 10. Shame in particular might have caused selective non-response, which 
would have meant that our results were an underestimation of the prevalence of 
dementia. Additionally, although we attempted to include equal numbers of participants 
across different ethnicities and age categories, we were not able to include many oldest 
old (≥85) in the Turkish and Moroccan groups. This may at least in part be because there 
are few very old Turkish and Moroccan immigrants in the Netherlands 8. Despite the 
above-mentioned obstacles, our method of recruitment via the GP yielded a rather large 
sample of the immigrant population, which is notoriously difficult to include in research 
8,10,42,43. 
Secondly, we assessed MCI and dementia prevalence with a screening instrument and we 
had no gold standard to compare our findings to. Cognitive screening tests should be 
embedded in a diagnostic process, and findings should be further examined 44,45. We had 
intended to use the IQCODE-sf as a second step in the screening process, but it was only 
available to 18.5% of participants with MCI and 23.8% of participants with dementia, due 
to low response rates. Although IQCODE-sf has been validated as a diagnostic for dementia 
in diverse populations 17-19, in our population, family members might have been less 
inclined to report cognitive changes. Perhaps this hesitation arose because they assumed 
these cognitive changes were an inevitable part of aging or because of unfamiliarity with 
research or difficulties reading and understanding the questionnaire 10. In the sensitivity 
analyses, we attempted to correct for possible selective participation and for the imperfect 
measurements. Ideally, these two sensitivity analyses should be combined; however, we 
found no way to enter probability weights into the logitem command, nor in other 
statistical software. 
The novelty of the SYMBOL study is that we assessed the previously unknown prevalence 
of MCI and dementia in the largest non-western immigrant groups in the Netherlands with 
a culture-fair dementia screening test. The high prevalence of MCI and dementia in these 
groups may have implications for the provision of health services, such as providing 
training for health care professionals and culture-sensitive care facilities. Additionally, 
awareness among health care professionals will hopefully enhance timely diagnosis, 
optimise counselling and thereby improve support for these patients and their caregivers. 
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Appendix 
 
 
 
 
Additional Figure 1: Prevalence of dementia (%) by age in five ethnic groups after (partial) adjustment for 
selective participation. using inverse probability weighting (weighting variables used were age, sex, ethnicity 
and socioeconomic status). Prevalence of dementia is shown in separate panels for each ethnic group. 
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Additional Figure 2:. Prevalence of dementia (%) by age in five ethnic groups after (partial) adjustment for 
selective participation using inverse probability weighting (weighting variables used were age, sex, ethnicity 
and socioeconomic status). 
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Additional Figure 3: Prevalence of dementia (%) by age in five ethnic groups. Curves were corrected for the 
imperfect measurement of dementia using the logitem command in STATA 13.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Curves (above) based on a logistic regression model of dementia (0/1) on age (continuous), corrected for the 
imperfect assessment of dementia (sensitivity=0.76; specificity=0.94) using the logitem command in STATA 
13.1 24 
 
 
 
 

Moroccan                                    Surinamese-Creole 

Surinamese-Hindustani                    Native Dutch                                   
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Additional File 1: General practitioner practices and individual general practitioners that participated in the 
SYMBOL study 

City Practice General practitioner 
Amsterdam   
  Dhr. Thiel 

Mw. Van Maanen-Thiel 
 Pniël Mw. Arts 

Mw. Duisen 
 Bos en Lommer Dhr. Hermanussen 

Mw. Boyraz-Ikiz 
Mw. Van de Meent 

  Dhr. Leijssen 
  Dhr. Scheepers 
  Dhr. Mulder 
  Mw. Bruce 
  Dhr. Gietema 
 Jonker|Koetsier Dhr. Koetsier 

Mw. Jonker 
  Dhr. Harmse 
  Dhr. Micic 
  Dhr. Nederhof 
  Dhr. Franken 
  Dhr. Lie 
 Berendse en Willems Dhr. Berendse 

Mw. Willems 
 Banne Buiksloot Mw. Liebster 

Dhr. Van Weers 
  Dhr Buijs 
  Dhr Jongen 
  Dhr Völke 
  Dhr. Souprayen 
 Gezondheidscentrum Slotermeer Mw. Van Weert 

Mw. Van Stalen 
 Otjes-Strikwerda Mw. Otjes 

Dhr. Strikwerda 
 Van Londen en van Moppes Mw. Van Londen 

Dhr. Moppes 
 GAZO Venserpolder 

 
Dhr. Robberse 
Dhr. Stroucken 

 De Kompoelan 
 

Mw. Hoogerheide 
Mw. Hengelmolen 
Mw. Van Ulden 

 Holtrop & Sieben Mw. Holtrop 
Dhr. Sieben 

 Admiralengracht Dhr. Akyüz 
 Postjesweg 

 
Dhr. Boeke 
Mw. Ooms 
Dhr. Hart de Ruiter 
Mw. Linda Dekker 

 GAZO Holendrecht 
 

Mw. Boidin 
Mw. Glowienka 
Mw. Ruygers 
Mw. Van den Dool 
Dhr. Van Hensbergen 
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Additional File 1: General practitioner practices and individual general practitioners that participated in the 
SYMBOL study 

City Practice General practitioner 
Mw. Vriesema 
Mw. Vander Woude 

  Dhr. Oud 
 GZC Gein 

 
Mw. Lackamp 
Mevr. Olde Boerrigter  
Mevr. de Voogd  
Mevr. Lingbeek  
Dhr. Willems  
Dhr. Klaphake  
Mevr. Pingen  
Mevr. Vrakking  

 GZC Osdorp  Dhr. de Bont 
Mevr. Wielaard- Simons 
Mevr.  Mazloum 
Dhr. Munshi 
Dhr. Prinsen Geerligs 
Mevr. Binkhuysen 

Haarlem   
 GZC Schalkwijk Dhr. van Kempen 
  Dhr. Hamming 
Hoorn   
 Grote Beer Dhr. Demirkiran 
Rotterdam   
 Nieuwland Mw. Scheele 

Dhr. Korsten 
 Gorzen Mw. Steentjes 

Dhr. Koop 
 Nieuwland West Mw. Hertogs 

Dhr. Laigsingh 
 GC Nieuwe Westen  

 
Mw. Riemersma 
Dhr. Naimi 

  Mw. Hentzen 
 GC Mathenesserlaan Mw. Van Der Kuip 
 Zuiderkroon 

Roel v Venrooij 
Dhr Venrooij 
Mw, Hartman 
Mw. Reijers 
Mw. Mermer 
Mw. De Bont 

  Dhr. Oemrawsingh 
The Hague   
 Mozaiek 

 
Mw. Velema 
Mw. Broekema 
Mw. Emmens 
Mw. Van de Hoven 

 Blauwe Tulp 
 

Dhr. Wuister 
Mw. Vander Zijden 
Dhr. Uitewaal 
Mw. Van de Bij 
Mw. Hatif 
Mw. Van Luin 
Mw. Adri Verbaan 

 Nieuwe Schilderswijk Dhr. Backus 
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Additional File 1: General practitioner practices and individual general practitioners that participated in the 
SYMBOL study 

City Practice General practitioner 
 Mw. Barbier 

Mw. Voogt 
Mw. Peters 
Dhr. Linzer 

 Zorgpunt Den Haag Zuid 
 

Mw. Brandon 
Dhr. Bakker 
Mw. Bijloo 
Mw. Ketwich Verschuur 

 Morgenstond 
 

Mw. De Beus 
Dhr. Dorna 
Dhr. Taheri 

 Huisartspraktijk Betje Wollf Mw. Al-Rushdy 
Dhr. Groot 

  Mw. Ramnath-Kanhai 
Utrecht   
 GZC Ondiep  

Contact: Rebecca Houtman (ha) 
Di, do, vrij aanwezig 

Dhr. Geijer 
Dhr. De Grunt 
Mw. Houtman 
Mw. Kramer 
Mw. Visser 

 GZC de Brug Mw. Aarns 
Mw. Ankeren 
Dhr. Hendriks 

 GZC Kanaleneiland 
 

Mw. Truijens 
Mw. Singelsma 
Mw. Van Bodegom 
Mw. Veldman- van den Doel 
Dhr. Verheyen 
Dhr. Wierema 
Mw. Resi Voorwinden 

 Huisartspraktijk de Lichtenberch Dhr. Van Eijk 
Dhr. Gorter 
Mw. Miranda Lahr 

 GZC Hoograven 
 

Mw. Verdijk 
Dhr. Kotterer 
Dhr. van Seventer 
Mw. Yvonne Pijnacker 

Zaandam   
  Dhr. Yilmaz 

Mw. Mili 
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Abstract 
Background: Prevalence of cognitive impairment (CI, mild cognitive impairment or 
dementia) among Turkish, Moroccan and Surinamese immigrants is much higher than in 
native Dutch. Although cardiovascular disease (CVD) is an important risk factor for CI, its 
quantitative impact on CI prevalence among ethnic groups is uncertain. We determined 
the change in CI prevalence due to CVD for five groups of immigrants. 
Methods: We recruited Turkish, Moroccan, Surinamese and native Dutch participants via 
general practitioners (GP). CI was assessed with the Cross-Cultural Dementia screening 
instrument. CVDs were retrieved from the GPs’ electronic patient charts. We performed a 
mediation analysis to estimate, for each group, the average causal mediation effect 
(ACME) of CVD, defined as the proportion of the increase in CI prevalence due to CVD 
distribution. Dutch natives formed the reference ethnicity. Age, sex, depressive 
symptoms, socioeconomic status and education were considered as confounders. 
Results: We included 2554 participants (mean age 65.0; 55.7% females). CI prevalence was 
21.8%. ACMEs were 1.9% [95% confidence interval -0.2-4.0], 0.6% [-1.4-2.7], 1.0% [-2.5-
4.4], 0.9% [0.1-1.6] and 3.2% [1.0-5.4] for Turkish, Moroccan-Arabic, Moroccan-Berber, 
Surinamese-Creole and Surinamese-Hindustani participants, respectively. For the same 
groups, the non-CVD-mediated effect was 18.9% , 19.4%, 17.1%, 0.4% and 1,1% 
respectively. 
Conclusion: CVD was associated with a small increase in the prevalence of CI among our 
participants. However, the non-CVD-mediated  effects of ethnicity were considerable 
except for Surinamese Creoles. Our results need confirmation in independent and 
longitudinal studies. 
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Background 
Dementia is a global health burden 1. According to World Health Organisation estimates, 
35.6 million people are living with dementia worldwide. This number will have increased 
twofold by 2030 and will have more than tripled by 2050 2. Aging and cardiovascular risk 
factors (CVRF) are associated with the development of (cardio)vascular diseases (CVD) 
including dementia and mild cognitive impairment (MCI) 3,4. Most types of dementia can 
be considered as vascular end stage organ failure 5,6. The most common subtype of MCI 
(amnestic MCI) presents with memory impairment and is likely to progress to dementia in 
10 to 15% of patients per year 7. 
Worldwide, CVRF and CVD are highly prevalent 8. Low socioeconomic status (SES), low 
educational level and low health literacy increase the risk of exposure to CVRF including 
tobacco use, unhealthy diet, physical inactivity, and harmful use of alcohol and increase 
the vulnerability to develop CVD 9. In the Netherlands, older non-western immigrants have 
a lower educational level and a lower SES than the older native Dutch population 10-12. 
Additionally, they report higher frequencies of CVRF and chronic diseases such as CVD and 
depression at a younger age 13-17. 
In previous research we found that MCI and dementia were indeed much more prevalent 
in non-western immigrants from Turkish, Moroccan and Surinamese backgrounds, 
compared to native Dutch 18. Higher MCI and dementia prevalence has also been 
described for immigrant the mostly Hispanic and African populations in the United States 
of America (USA), and mostly Asians populations in the United Kingdom (UK), and these 
findings have been ascribed to a higher prevalence of vascular risk factors 19-22. Immigrant 
populations in the USA and UK differ from the non-western immigrants living in the rest of 
Europe, so the associated risk factors for cognitive impairment might be different too. 
Although CVRF and CVD are important risk factors for development of cognitive 
impairment (MCI or dementia, CI), their quantitative impact on prevalence of CI among 
different ethnic groups is uncertain. 
Therefore, the aim of the present study was to investigate whether the overall association 
of ethnicity with CI could be decomposed into a part due to CVRF/CVD and into a part due 
to other factors. We focus on the impact of CVRF/CVD on CI prevalence and the variability 
of that impact across Turkish, Moroccan and Surinamese immigrants in the Netherlands. 
 
Methods 
 
Design and setting 
Data were collected in the SYMBOL study (SYstematic Memory testing Beholding Other 
Languages), which was a cross-sectional population-based study whose data collection 
took place between 2010 and 2013 in the Netherlands. Community-dwelling participants 
were recruited from general practitioners’ (GP) practices in suburbs of four major cities 
(Amsterdam, Rotterdam, The Hague and Utrecht) and three medium sized cities (Hoorn, 
Haarlem and Zaandam), all with a relatively high proportion of immigrants 23,24. The study 
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protocol including recruitment methods has been published elsewhere 25. The study was 
approved by the Medical Ethics Committee of the Academic Medical Center of the 
University of Amsterdam, the Netherlands. 
 
Study participants 
Turkish, Moroccan, Surinamese and Dutch adults, aged 55 years and older, were invited to 
participate. Jointly, the participant’s GP and the research team sent a bilingual invitation 
letter, which was followed by a telephone invitation by a trained bilingual and bicultural 
interviewer. Participants could speak in their preferred language: Turkish, Moroccan-
Arabic (Morocco’s main spoken language) or Tarifit (a Berber language used in Northern 
Morocco’s Rif Mountains, which is the origin of most Dutch Moroccans 26), Sranantongo or 
Sarnámi (the most frequently spoken Surinam languages by Creoles and Hindustani, 
respectively), or Dutch. Exclusion criteria were serious vision or hearing impairment that 
precluded the assessments. 
 
Data collection 
After written informed consent was obtained, the research appointment took place either 
at the GP’s practice, at a community centre, or at the participant’s home, depending on 
the participant’s preference. The appointment consisted of a cross-culturally adapted 
systematic comprehensive geriatric assessment (CGA) and screening for cognitive 
impairment with by the Cross-Cultural Dementia Screening instrument (CCD) 27. The 
complete assessment took 60 to 90 minutes. In the informed consent, participants gave 
permission to extract their medical case history from the GP’s electronic charts within 
approximately three months of the research appointment. 
 
Systematic Comprehensive Geriatric Assessment (CGA) 
The complete systematic CGA was published elsewhere 25. Briefly, demographic 
characteristics and years of education were gathered. Six cultural backgrounds, or 
ethnicities, were defined according to the participant’s country of birth and preferred 
language (Turkish, Moroccan-Arabic, Moroccan-Berber, Surinamese-Creole, Surinamese-
Hindustani, or Dutch).  SES was deduced from the postal code 23. Education was coded 
according to the International Standard Classification of Education of UNESCO (ISCED), and 
recoded into four categories: no education, ISCED 0-2, ISCED 3-4 and ISCED 5-828. 
Supplementary Table 1 shows the original ISCED codes and recoding. Depressive symptoms 
were assessed with the Geriatric Depression Scale-2 (GDS-2) 29. When both questions were 
answered affirmatively, depressive symptoms were presumed present. 
 
Cognitive assessment 
The CCD was specifically designed for assessment of cognitive impairment in illiterate or 
low-educated persons, and to overcome cultural differences and language problems 27. On 
a computer with sound system, test instructions are given by selecting digitally recorded 
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instructions in the appropriate language 30. Dementia was defined as a score above the 
CCD cut-off of logit = 1.4, above which the probability of dementia was 80%, with a 
sensitivity and specificity of 76% and 94%, respectively 18. MCI was defined as self-reported 
problems (some or severe) with cognitive function as rated in the sixth question of the 
EuroQol-5D+C 31, and a score below the 10th percentile on any of the CCD’s three subtests, 
and absence of dementia according to the CCD. When MCI or dementia was suspected, we 
advised the GP on further diagnostic procedures for CI and to involve culture-sensitive care 
facilities. 
 
Medical history 
One of the authors (JP) and two trained research assistants retrieved participants’ medical 
history from GPs’ electronic charts. Diseases occurring in the Charlson Comorbidity Index 
(CCI), the National Health Monitor and the International Classification of Primary Care 
were scored, including CVRF (hypertension and diabetes mellitus) and CVD (ischemic heart 
disease, heart failure, peripheral vascular disease, renal failure and/or cerebrovascular 
accident (CVA)) 32-34. Angina pectoris, myocardial infarction and coronary bypass surgery 
were classified as ischemic heart diseases. CVA included both haemorrhagic and ischemic 
CVA and transient ischemic attack (TIA). Because we only collected diabetes mellitus and 
hypertension as CVRF instead of a more complete set (for example including smoking 
behaviour, hypercholesterolemia, overweight/obesity, lack of physical activity and family 
history), we assumed that CVD, as a manifestation of (long-standing) CVRF, was a more 
valid variable and left CVRF out of the analysis. 
 
Statistical analysis 
 
Multiple imputation 
For SYMBOL, 7218 adults, aged 55 years and older, from Turkish, Moroccan, Surinamese 
and Dutch descent were invited, of whom 2254 (31.2%) participated. Due to logistical 
issues, in all 917 persons included in The Hague, data on CVRF/CVD were missing. 
However, we had complete morbidity data on 4340 persons who were invited and eligible 
for SYMBOL, but did not participate. These were retrieved in compliance with the Code of 
Conduct in Health Research 35. We used the data of 2254 and 4340 persons in a multiple 
imputation procedure to impute morbidity data for the 917 persons, borrowing strength, 
as it were, from the morbidity information of the 4340 persons. Briefly, we used the mi 
impute chained command in Stata 13.1 36. We created ten complete datasets of 6594 
persons (2254+4340) using 14 variables for the imputation model (see Additional File 1 for 
details). For two continuous variables (age and SES), we used predictive mean matching to 
avoid imputation of impossible values. After the imputation procedure we excluded the 
4340 persons in all ten sets and did the mediation analysis in the 2254 participants of 
SYMBOL who now had complete data. 
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Basic analysis 
Demographic characteristics and the results of the systematic CGA were summarized using 
descriptive statistics. Conventional statistics were used to compare differences between 
participants with and without CI. Continuous variables were compared using independent 
samples t-tests and Mann-Whitney U tests. Categorical variables were compared using chi-
square tests. We performed these analyses using IBM SPSS Statistics version 20.0 Chicago, 
IL). 
 
Mediation analysis 
Our key point of interest was the assessment of how much of the effect of ethnicity on CI 
prevalence was transmitted (or mediated) by CVD 37,38. The mediation analysis assumes 
that, for each person, there is a total effect of ethnicity on the probability to have CI and 
that this total effect may be decomposed into two components: one through the mediator 
(i.e. CVD), and the other through other mechanisms, independent of the confounders 
which are controlled for in the statistical models. We visualized our causal model by means 
of a figure (Figure 1) and set up the mediation analysis according to this. Ethnicity was the 
exposure variable, with Dutch ethnicity as the reference to which the other five groups 
were contrasted in separate analyses, all of which were performed across the ten imputed 
datasets. CI was the (binary) outcome variable. We treated the sum of the five CVD as a 
continuous mediator variable. All the other determinants in Figure 1 were taken as 
confounders into the models for the mediator as well as for the outcome 38,39. The quantity 
of main interest was the ‘average causal mediation effect’ (ACME) for the five non-native-
Dutch immigrant groups. The ACME is calculated as follows: the CI prevalence is predicted 
for non-native Dutch status, for example Turkish, using the value of the CVD summary 
score predicted for Turkish persons (conditional on the confounders). Then, the CI 
prevalence is predicted for the same non-native Dutch status, by using the CVD summary 
score predicted from the native Dutch group (again, conditional on the confounders). The 
ACME is then computed as the average difference between these two CI prevalences. Note 
that the ACME for the native Dutch is not directly interpretable since it is calculated with a 
CVD summary score that depends on the ethnic group it is compared with. Therefore, we 
do not present an ACME for the native Dutch 38. The word ‘average’ in ACME indicates that 
the CME is averaged across all participants of a particular ethnic group. The "potential 
outcomes framework" in which the mediation analysis is embedded, thus analyses what 
the effect would have been (not observable, so "potential") if a person from another 
ethnicity would be given the CVD of his/her Dutch counterpart. We also present the direct, 
or non-CVD-mediated effects (DE), which reflect the increase of CI due to ethnicity, but not 
mediated through CVD or confounders, and the percentage of the total effect mediated 
through the ACME. 
For each of the five comparisons, the ten ACMEs, DEs and percentages of the total effect 
mediated through the ACME (ten imputed data sets) were averaged. Standard errors were 
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also pooled across the 10 datasets and used to calculate 95% confidence intervals (95%CI) 
for the means of these three types of quantities. 
 
 
 
Figure 1: Model of the association of ethnicity with cognitive impairment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The investigated pathways between ethnicity and cognitive impairment are shown. The main routes were 
identified through which ethnicity could be associated with cognitive impairment:  
1. a mediator route with cardiovascular diseases and complications as mediator in the relation of   non-native 
Dutch ethnicity with cognitive impairment  (mediator effect, ACME); indicated by 
2. a direct effect (DE) of ethnicity on cognitive impairment with socioeconomic status, education, depressive 
symptoms, age and sex as confounders; indicated by 

 
 
 
Results 
For SYMBOL, response rates differed between 14.5% in the Moroccan groups to 81.4% in 
Surinamese-Hindustani. All relevant characteristics of the study population are described 
in Table 1. Overall, mean age was 65.0 years (SD 7.5) and 55.7% were female. Among 
participants without CI, 42.1% had had no or limited education (ISCED 0-2), compared to 
76.7% among participants with CI. In participants without CI, 14.4% had a bachelor degree 
or higher, compared to 3.7% in participants with CI. The ethnic groups differed 
considerably in age, education, CVRF and CVD (Supplementary Table 2). 
CI prevalences were 33.3%, 31.7%, 25.5%, 11.2%, 29.4% and 7.2% in the Turkish, 
Moroccan-Arabic, Moroccan-Berber, Surinamese-Creole, Surinamese-Hindustani and 
Dutch groups, respectively. In the same groups, 26.1%, 8.7%, 17.9%, 28.8%, 27.7% and 
20.0% percent of participants had at least one CVD, with minor variations across 
imputation sets. The CVD ranged between 0-4, the mean summary score between 
ethnicities varied between 0.2 (Arabic Moroccans) and 0.4 (Surinamese Hindustani), range 
0-4. Table 2 shows the mean ACMEs for the five ethnicities, the CI prevalence increased by 
one to three percent depending on the ethnicity. The direct effects of ethnicity were 
higher and more variable (Table 2), and ranged between 19.4% for Moroccan-Arabics and 

Ethnicity Cognitive impairment 

Cardiovascular diseases and 
complications 

Depressive symptoms 
Socioeconomic status 

(Neighbourhood) 

Education 
Age    Sex 
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3.3% for Surinamese Creoles. Table 3 shows the percentages of the total effect that was 
mediated by ACME. This percentage varied between 3.1% (Moroccan-Arabics) and 20.2% 
(Surinamese-Creoles).  
 
 
 
Table 1: Characteristics of the research population, comparison of participants without and with cognitive 
impairment* 

 No cognitive impairment* 
N=1763 

Cognitive impairment* 
N=491 P-value** 

Age (yrs), mean(sd) 64.6 (7.2) 66.6 (8.1) <0.001 
Age category (10 yrs), N(%) 
55-64 
65-74 
75-84 
≥85 

 
1003/1231(81.5) 
583/761 (76.6) 
155/227(68.3) 
23/35 (65.7) 

 
228/1231(18.5) 
179/761 (23.5) 
72/227 (31.7) 
12/35 (34.4) 

<0.001 

Sex (female), N(%) 964/1763 (54.6) 291/491 (59.3) 0.07 
Ethnicity, N(%) 
Turkish 
Moroccan-Arab 
Moroccan-Berber 
Surinamese-Creole 
Surinamese-Hindustani 
Native Dutch 

 
360/540 (66.7) 
165/238 (69.3) 
79/106 (74.5) 
379/427 (88.8) 
303/429 (70.6) 
477/514 (92.8) 

 
180/540 (33.3) 
73/238 (30.7) 
27/106 (25.5) 
48/427 (11.2) 
126/429 (29.4) 
37/514 (7.2) 

<0.001 

Education in 4 categories^ 
 No education 
 ISCED 0-2 
 ISCED 3-4 
 ISCED 5-8 
 Missing 

 
177/325 (54.5) 
566/845 (67.0) 
689/800 (86.3) 
253/284 (89.1) 
78 

 
138/325 (42.5) 
238/845 (28.2) 
75/800 (9.4) 
17/284 (6.0) 
23 

<0.001 

SES#, Median (IQR) -1.5 (-2.2- -0.9) -1.8 (-2.2- -1.2) <0.001 
Cardiovascular risk factors**, N(%) 519/1053 (49.3) 189/284 (76.2) <0.001 
Hypertension 
Diabetes mellitus type II 

344/1053  (32.4) 
331/1053  (31.1) 

119/284  (41.9) 
135/284 (47.5) 

<0.01 
<0.001 

CV diseases and complc. 365/1763(20.7) 173/491(35.2) <0.001 
Heart failure 
Ischemic heart diseases$ 
Peripheral vessel disease 
CVA†  
Renal insufficiency 

50/1763 (2.8) 
194/1763 (11.0) 
40/1763 (2.3) 
69/1763 (3.9) 
71/1763 (4.0) 

26/491 (5.3) 
87/491 (17.7) 
23/491  (4.9) 
47/491  (9.6) 
48/491  (9.8) 

<0.01 
<0.001 
<0.01 
<0.001 
<0.001 

Depressed Symptoms‡ 315/1763 (17.9) 183/491 (34.8) <0.001 
*Cognitive impairment is either mild cognitive impairment or dementia 
^Education coded into the ISCED scores, with an extra category (0) for no education 28 

# Socio Economic Status scores range from -7.3 to 3.2, with higher scores indicating higher SES 23 
**Cardiovascualr risk factors were not imputed 
$Ischemic heart diseases are angina pectoris, myocardial infarction, coronary bypass surgery 
†Cerebrovascular accidents, hemorrhagic and ischemic, including Transient ischemic Attack (TIA) 
‡Depressed symptoms: present when both questions of GDS-2 were answered positively 29 
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Table 2: Average causal mediation effect (CME), direct or non-causal effect and total effect 
 CVD Mediating effect 

(ACME) 
Direct Effect 

(DE) 
Total Effect  

 Mean 95% CI SE Mean 95% CI SE % Effect  95% CI SE 
Turkish 1.9 -0.2-4.0 1.1 18.9 10.2-27-6 4.5 20.4 9.6-31.2 5.5 
Moroccan-
Arabic 

0.6 -1.4-2.7 1.1 19.4 8.0-30.9 5.8 20.1 6.5-20.4 6.9 

Moroccan-
Berber 

1.0 -2.5-4.4 1.8 17.1 -1.3-35.4 9.4 17.9 -3.9-32.9 11.1 

Surinamese-
Creole 

0.9 0.1-1.6 0.4 3.3 -1.4 -8.1 2.4 4.2 -1.3-8.4 2.8 

Surinamese-
Hindustani 

3.2 1.0-5.4 1.1 15.3 7.3-23.2 4.1 18.7 8.5-15-5 5.2 

Dutch 0.8 -1.2-2.7 1.0 14.0 4.8-23.3 4.7 14.8 12.6-17.1 1.1 
The average causal mediating effect (ACME) is the effect that the mediator (i.e. CVD) has on the prevalence of 
cognitive impairment in one ethnic group compared to Dutch natives. The effect of ethnicity on CI may also go 
through all other mechanisms (black box) and the confounders which are controlled for (direct effect). For 
each comparison of an ethnicity to the reference ethnicity (Dutch), the percentages of the ACME, non-ACME 
and total effect are shown. For example, for participants of Turkish ethnicity, the mean extra chance on 
cognitive impairment compared to Dutch ethnicity because of CVD is 1.9%. The direct effect is 18.9%, so 
ethnicity is associated with 20.4% of the higher chance of cognitive impairment in participants of Turkish 
ethnicity compared to Dutch ethnicity. Of the total effect, 9.2% is mediated via CVD (see Table 3). 
 
 
 
Table 3: The percentage of the total effect of ethnicity on cognitive impairment which is mediated by 
cardiovascular disease ( non-western immigrant groups compared to native Dutch) 
 % of Total Effect Mediated via CVD  
Turkish 9.2 
Moroccan-Arabic 3.1 
Moroccan-Berber 5.3 
Surinamese-Creole 20.2 
Surinamese-Hindustani 17.0 
Dutch 5.3 

 
 
 
Discussion 
 
Main findings 
In this cross-sectional study among 2254 participants from six ethnic groups, we found 
that CVD was associated with a small increase in the prevalence of CI among all non-native 
Dutch groups of community-dwelling older persons, and to the prevalence in Surinamese 
Hindustani in particular (ACME). The direct effects of ethnicity were higher than the 
ACMEs. The percentage of the total effect that was mediated by CVD varied between 3.1% 
(Moroccan-Arabics) and 20.2% (Surinamese-Creoles), indicating the greater importance of 
the role of CVD in the prevalence of CI in Surinamese as compared to Moroccan 
participants. 
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Strengths and limitations 
Using mediation analysis, we were able to quantify the mediating effect of CVD on the 
prevalence of CI for the five ethnicities studied. To our knowledge, this is the first article 
that aimed to estimate the quantitative contribution of CVD to prevalence of CI across 
different ethnic groups. We had a modest mean participation rate of 40.7%, which may 
have been caused by unfamiliarity with research or cultural induced shame about CI 
among eligible older immigrants 25. However, our method of recruitment via the GP still 
yielded quite a large sample of the Dutch immigrant population 25,40 and the CVD 
prevalence that we found was comparable to previous research, although research 
methods, criteria for CVD and age of the population slightly differed between studies.13,17 
Furthermore, for studies that focus on the effects of particular factors, analytic contrast is 
more important than representativeness 41. 
A limitation of our study is that we assessed CI with a screening instrument without a gold 
standard for dementia to compare our findings to 18. Cognitive screening tests should be 
embedded in a diagnostic process, and screen positives should be further examined to 
confirm or reject the probable diagnosis 42,43. Previously in the SYMBOL study, we 
corrected for imperfect sensitivity and specificity of the CCD, which yielded only a 
marginally different prevalence of CI 18. However, this shortcoming might have influenced 
our analysis, although it is difficult to speculate what would have been the exact effect.  
Also, our data are cross-sectional. To assess actual causality, a prospective study with a 
long follow-up duration would be necessary in which healthy younger people should be 
followed for years until CVD and/or CI developed in some. Additionally, solely diabetes 
mellitus and hypertension were collected as CVRF, although smoking behaviour, 
hypercholesterolemia, overweight/obesity, lack of physical activity and family history all 
may contribute to dementia 44. In hindsight, we considered our registration incomplete, 
which was why we assumed that CVD, as a manifestation of (long-standing) CVRF, was a 
more valid variable. Additionally, it is likely that we have missed some of the confounders 
of the association between ethnicity and CI, which may have biased our results, although 
we tried to take most known confounders into consideration. Furthermore, we relied on 
the GPs’ electronic systems to retrieve the participants’ medical histories. Prescriptions 
and medical history of some participants were not always compatible, and previous 
research recognises this problem of accuracy 45-47. In these occasions we assumed that the 
prescriptions were most reliable, and added the probable corresponding diagnoses when 
scoring the medical history of the patient. When possible, we verified these assumptions 
with the GP. 
 
Relation to previous research 
In this multi-ethnic research population, the higher prevalence of CI in the immigrant 
populations compared to Dutch natives was partly mediated through CVD, which has been 
proposed in previous research 3,6,20,48,49. The Surinamese participants had the highest 
educational level and SES, which might explain the relatively small direct effect of ethnicity 
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compared to that of the other immigrant groups. In participants from Turkish and 
Moroccan backgrounds, the CVD mediated effect was relatively small compared to the 
direct effect of their ethnicity 14,16,17. The difference between CI prevalence explained by 
CVD and the total effect of ethnicity on CI prevalence, might be explained by all factors 
not being ethnicity or CVD, like low educational level, low SES and high prevalence of 
depression 10,15,50,51. 
Although mediation analysis is relatively unknown in medical sciences (855 hits in PubMed 
on 18 June 2015 for “mediation analysis”), it may be useful, as it can quantify the effect of 
an exposure that operates through a particular mechanism 37-39,52. This is explained as 
follows by Imai et al.: ‘Randomized experiments are seen as a gold standard for the 
estimation of causal effects, and a number of statistical methods are available to adjust 
for methodological problems in experimental and observational settings. However, 
experimentation and statistics can provide only a black-box view of causality, because 
although the estimation of causal effects allows researchers to examine whether a 
treatment causally affects an outcome, it cannot tell how and why such an effect arises. 
This important limitation hampers the identification of causal mechanisms which is 
required to test competing theoretical explanations of the same causal effect. Causal 
mediation analysis can overcome this limitation by helping to identify intermediate 
variables (or mediators) that lie in the causal pathway between the treatment and the 
outcome 38. They also explain that this approach encompasses non-linear associations 
(continuous mediator (CVD), binary outcome (CI)), which other methods, such as 
structural equation models do not 38,52. 
 
Implications for health care and research 
Given the large and increasing numbers of persons with CI, for which until now no 
adequate treatment is available, the reduction by adequate cardiovascular risk 
management may be worthwhile. However, CVD only partly explained the association of 
non-Dutch ethnicity with CI, so other factors which are known to be associated with CI 
(like the confounders in our study), should be addressed in a multifactorial based 
prevention as well. It might be revealing to do the mediation analysis anew, introducing 
the confounders one by one as the mediator, to give multifactorial prevention a scientific 
base. 
In conclusion, using mediation analysis to split the effect of ethnicity on the prevalence of 
CI into the mediating effect of CVD and a non-CVD-mediated, direct effect of ethnicity, we 
found that CVD modestly contributed to the high prevalence of CI in five ethnic groups. 
However, the direct effects of ethnicity were considerable except for Surinamese Creoles. 
Our results need confirmation in independent and longitudinal studies. If upheld, these 
results underscore the importance of cardiovascular risk management in the prevention of 
CI, especially in minority groups. 
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Appendix  
 
Supplementary Table 1: International Standard Classification of EDucation of UNESCO (ISCED) and recoding. 
 ISCED code recoded 
No education - 0 
Early childhood education 0 1 
Primary 1 1 
Lower secondary 2 1 
Upper secondary school 3 2 
Post-secondary non-tertiary 4 2 
5 Short cycle tertiary 5 3 
Bachelor or equivalent 6 3 
Master or equivalent 7 3 
Doctoral or equivalent 8 3 

 
 
Supplementary Table 2: Baseline characteristics, described per ethnic group 
 Turkish, 

 
N=331 

Moroccan-
Arabic 
N=177 

Moroccan-
Berber 
N=63 

Surinamese-
Creole 
N=201 

Surinamese-
Hindustani 
N=102 

Native Dutch 
N=46 

P 

Age category, N(%) 
55-64 
65-74 
75-84 
≥85 

 
189 (57.1) 
119 (36.0) 
23 (6.9) 
- 

 
97 (54.8) 
64 (36.2) 
16 (9.0) 
- 

 
18 (28.6) 
31 (49.2) 
14 (22.2) 
- 

 
93 (46.3) 
72 (35.8) 
30 (14.9) 
6 (3.0) 

 
61 (59.8) 
25 (24.5) 
14 (13.7) 
2 (2.0) 

 
183 (39.5) 
190 (41.0) 
74 (16.0) 
16 (3.5) 

<0.001 

Sex (female), N(%) 181 (54.7) 64 (36.2) 29 (46.0) 121 (60.2) 65 (63.7) 245 (52.9) <0.001 
SES#, Median, (IQR) -1.74 

(-2.29- -1.30) 
-1.74 
(-3.03- -1.34) 

-1.68 
(-3.03- -1.15) 

-1.53 
(-2.02- -1.13) 

-1.54 
(-2.02- -1.16) 

-0.90 
(-2.21- -0.63) 

<0.001 

Living alone, N(%) 65 (19.6) 20 (11.3) 9 (14.3) 134 (66.7) 50 (49.1) 143 (30.9) <0.001 
No education* 
 ISCED 0-2 
 ISCED 3-4 
 ISCED 5-8 

98 (29.6) 
190 (57.4) 
24 (7.3) 
12 (3.6) 

69 (39.0) 
68 (38.4) 
16 (9.0) 
7 (4.0) 

40 (63.5) 
19 (30.2) 
- 
- 

- 
49 (24.4) 
116 (57.7) 
26 (12.9) 

2 (2.0) 
53 (52.0) 
32 (31.4) 
10 (9.8) 

- 
49 (10.6) 
299 (64.6) 
108 (23.3) 

<0.001 

No cognitive impairment, 
N(%) 

217 (65.6) 120 (67.8) 45 (71.4) 172 (78.2) 68 (66.7) 431 (93.1) <0.001 

CCI, Median (IQR) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.5-3.0) 0.0 (0.0-2.0) <0.001 
CV risk factors†, N(%) 215 (65.0) 101(57.1) 41 (65.1) 138 (68.7) 72 (70.6) 141 (30.5) <0.001 
Hypertension 
Diabetes mellitus type II 

136 (41.1) 
147 (44.4) 

51 (28.2) 
83 (46.9) 

26 (41.3) 
31 (49.2) 

111 (55.2) 
83 (41.3) 

44 (43.1) 
54 (52.9) 

92 (19.9) 
65 (14.0) 

<0.001 
<0.001 

CV diseases and complc.† 78 (23.6) 33 (18.6) 11 (17.5) 55 (27.4) 37 (36.3) 90 (19.4) <0.01 
Heart failure 
Ischemic heart diseases$ 
Peripheral vessel disease 
CVA (incl. hemiplegia) 
Renal insufficiency 

14 (4.2) 
48 (14.5) 
8 (2.4) 
15 (4.5) 
11 (3.3) 

4 (2.3) 
20 (11.3) 
1 (0.6) 
6 (3.4) 
9 (5.1) 

3 (4.8) 
3 (4.8) 
1 (1.6) 
3 (4.8) 
4 (6.3) 

7 (3.5) 
27 (13.4) 
4 (2.0) 
10 (5.0) 
18 (9.0) 

3 (2.9) 
25 (24.5) 
1 (1.0) 
10 (9.8) 
14 913.7) 

13 (2.8) 
50 (10.8) 
24 (5.2) 
23 (5.0) 
7 (1.5) 

0.08 
<0.01 
0.01 
0.29 
<0.001 

Depressed Symptoms‡ 104 (31.4) 22 (12.4) 7 (11.1) 40 (19.9) 31 (30.4) 44 (9.5) <0.001 
+Non-imputed data. #Socio Economic Status scores range from -7.3 to 3.2, with higher scores indicating higher 
SES.23 *Education coded into four categories, combining the ISCED scores, with an extra category (0) for no 
education.28 ^CCI Charlson Comobidity Index. Scores range from 0 to 31, with a higher score indicating more 
and/or more severe co morbidity. †CV cardiovascular diseases. $Ischemic heart diseases are angina pectoris, 
myocardial infarction, coronary bypass surgery. ‡Depressed symptoms: present when both questions of GDS-2 
were answered positively.29 
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Additional File 1: Variables used for the imputation model 
Variable  
Age Continuous, range 55 to 99 
Sex Binary 
Ethnicity 6 Categories: Turkish, Moroccan-Arabic, Moroccan-Berber, 

Surinamese-Hindustani, Surinamese-Creole, native Dutch 
Socio economic status Continuous, range -6.23 to 2.97 
Education 4 Categories: no education, ISCED 0-2, ISCED 3-4, ISCED ≥5  
Depressive symptoms Binary 
Ischemic cardiac disease Binary 
Heart failure Binary 
Renal failure Binary 
Peripheral vascular disease Binary 
Cerebrovascular accident (CVA) Binary 
Hypertension Binary 
Diabetes mellitus type II Binary 
Cognitive impairment  Binary 

 
Additional File 2: General practitioners and general practitioners’ practices that participated in the SYMBOL-
study 
City Practice General practitioner 
Amsterdam  Dhr. Thiel 

Mw. Van Maanen-Thiel 
Pniël Mw. Arts 

Mw. Duisen 
Bos en Lommer Dhr. Hermanussen 

Mw. Boyraz-Ikiz 
Mw. Van de Meent 

 Dhr. Leijssen 
 Dhr. Scheepers 
 Dhr. Mulder 
 Mw. Bruce 
 Dhr. Gietema 
Jonker|Koetsier Dhr. Koetsier 

Mw. Jonker 
 Dhr. Harmse 
 Dhr. Micic 
 Dhr. Nederhof 
 Dhr. Franken 
 Dhr. Lie 
Berendse en Willems Dhr. Berendse 

Mw. Willems 
Banne Buiksloot Mw. Liebster 

Dhr. Van Weers 
 Dhr Buijs 
 Dhr Jongen 
 Dhr Völke 
 Dhr. Souprayen 
Gezondheidscentrum Slotermeer Mw. Van Weert 

Mw. Van Stalen 
Otjes-Strikwerda Mw. Otjes 

Dhr. Strikwerda 
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Additional File 2: General practitioners and general practitioners’ practices that participated in the SYMBOL-
study 

Van Londen en van Moppes Mw. Van Londen 
Dhr. Moppes 

GAZO Venserpolder Dhr. Robberse 
Dhr. Stroucken 

De Kompoelan 
 

Mw. Hoogerheide 
Mw. Hengelmolen 
Mw. Van Ulden 

Holtrop & Sieben Mw. Holtrop 
Dhr. Sieben 

Admiralengracht Dhr. Akyüz 
Postjesweg 
 

Dhr. Boeke 
Mw. Ooms 
Dhr. Hart de Ruiter 
Mw. Linda Dekker 

GAZO Holendrecht 
 

Mw. Boidin 
Mw. Glowienka 
Mw. Ruygers 
Mw. Van den Dool 
Dhr. Van Hensbergen 
Mw. Vriesema 
Mw. Vander Woude 

 Dhr. Oud 
GZC Gein 
 

Mw. Lackamp 
Mevr. Olde Boerrigter 
Mevr. de Voogd 
Mevr. Lingbeek 
Dhr. Willems 
Dhr. Klaphake 
Mevr. Pingen 
Mevr. Vrakking 

GZC Osdorp  Dhr. de Bont 
Mevr. Wielaard- Simons 
Mevr. Mazloum 
Dhr. Munshi 
Dhr. Prinsen Geerligs 
Mevr. Binkhuysen 

Haarlem GZC Schalkwijk Dhr. van Kempen 
Dhr. Hamming 

Hoorn Grote Beer Dhr. Demirkiran 
Rotterdam Nieuwland Mw. Scheele 

Dhr. Korsten 
Gorzen Mw. Steentjes 

Dhr. Koop 
Nieuwland West Mw. Hertogs 

Dhr. Laigsingh 
GC Nieuwe Westen  Mw. Riemersma 

Dhr. Naimi 
 Mw. Hentzen 
GC Mathenesserlaan Mw. Van Der Kuip 
Zuiderkroon 
 

Dhr. Venrooij 
Mw. Hartman 
Mw. Reijers 
Mw. Mermer 
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Additional File 2: General practitioners and general practitioners’ practices that participated in the SYMBOL-
study 

Mw. De Bont   
 Dhr. Oemrawsingh 

The Hague Mozaiek 
 

Mw. Velema 
Mw. Broekema 
Mw. Emmens 
Mw. Van de Hoven 

Blauwe Tulp 
 

Dhr. Wuister 
Mw. Vander Zijden 
Dhr. Uitewaal 
Mw. Van de Bij 
Mw. Hatif 
Mw. Van Luin 
Mw. A. Verbaan 

Nieuwe Schilderswijk 
 

Dhr. Backus 
Mw. Barbier 
Mw. Voogt 
Mw. Peters 
Dhr. Linzer 

Zorgpunt Den Haag Zuid 
 

Mw. Brandon 
Dhr. Bakker 
Mw. Bijloo 
Mw. Ketwich Verschuur 

Morgenstond 
 

Mw. De Beus 
Dhr. Dorna 
Dhr. Taheri 

Huisartspraktijk Betje Wollf Mw. Al-Rushdy 
Dhr. Groot 

 Mw. Ramnath-Kanhai 
Utrecht GZC Ondiep  

 
Dhr. Geijer 
Dhr. De Grunt 
Mw. Houtman 
Mw. Kramer 
Mw. Visser 

GZC de Brug Mw. Aarns 
Mw. Ankeren 
Dhr. Hendriks 

GZC Kanaleneiland 
 

Mw. Truijens 
Mw. Singelsma 
Mw. Van Bodegom 
Mw. Veldman- van den Doel 
Dhr. Verheyen 
Dhr. Wierema 
Mw. R. Voorwinden 

Huisartspraktijk de Lichtenberch Dhr. Van Eijk 
Dhr. Gorter 
Mw. Miranda Lahr 

GZC Hoograven 
 

Mw. Verdijk 
Dhr. Kotterer 
Dhr. van Seventer 
Mw. Y. Pijnacker 

Zaandam  Dhr. Yilmaz 
Mw. Mili 
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Introduction 
The overall aim of this thesis was to improve patient-centred care for complex older 
patients with help of a comprehensive geriatric assessment (CGA). First, we did this by 
applying the CGA in three groups of complex patients: dialysis patients, acutely 
hospitalized patients and non-western immigrants in the Netherlands. Secondly, we 
adapted the CGA for its use in complex patients by including useful, but often overlooked 
assessment scales. Thirdly, we showed the CGA’s  effects on diagnosis and on outcome. We 
applied and described the CGA in dialysis patients in Chapter 2. We applied and adapted 
the CGA,  and showed its effects on diagnosis and on outcome in acutely hospitalized 
patients in Chapters 3 to 6. In Chapters 7 to 11, we studied the thesis’ aims in non-western 
immigrants. In this general discussion, the following subjects will be discussed 
successively: 

1. The outcomes of the CGA and using a CGA to improve medical practice for the   
three studied complex patient populations. 
2. Societal impact of our studies. 
3. Recommendations for further research.  
4. Implications for education of health professionals. 

 
 
1. The outcomes of the CGA and using a CGA to improve medical practice 
 
Patients on chronic dialysis therapy (Chapter 2) 
In dialysis care, as for all older patients, geriatric conditions influence health and quality of 
life 1-3. The awareness of these conditions by health care providers might prevent further 
decline in these patients and facilitate discussions with the patient and caregiver about 
prolongation, adaptation or termination of (dialysis) therapy 1,4. Geriatric conditions like 
depression and  loneliness may interfere with optimal therapy, as may the fact that many 
caregivers felt overburdened by the care they provided to the dialysis patient 5.  Like in the 
dialysis patients, the informal caregiver is very important for psychological and practical 
support to the patient, for example in providing company,  transportation, supervising 
medication and helping with activities of daily living in the care for all complex patients. 
Social support and embedding are predictive factors for treatment success and mortality, 
so the multidisciplinary team should support caregivers in their tasks and thus prevent the 
social isolation of both caregiver and patient 6-8. Strategies to deal with behavioural 
problems and mood disorders and –at the same time- support the patient’s caregiver, are 
psycho education and life style interventions such as physical exercise, which are used in 
psychiatry and dementia care regularly 9-11. Increasingly, these interventions are recognised 
in care for patients with end stage renal disease and some have been proven effective to 
improve well-being 7,12,13. 
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Acutely hospitalized patients (Chapter 3-6) 
In acutely hospitalized older patients, we included assessment of health related quality of 
life (HRQOL) in the CGA.  This addition is in line with the changing definition of health 
towards “the ability to adapt and to self-manage, based on the capacity to cope, maintain 
and restore one’s integrity, equilibrium, and sense of wellbeing“ 14. From our studies in 
Chapter 3 and 4, we concluded that geriatric conditions at admission were associated with 
lower HRQOL one year later, and that higher HRQOL at admission was associated with 
higher HRQOL, and less functional decline and mortality three months later. The CGA is an 
important instrument to discuss the (expected) HRQOL  and the patient’s individual 
treatment goals. This is important, because this directs treatment towards the domains 
that are most important for the patient. Discussing these goals leads to improved patient 
motivation, which improves the chances of better outcomes 15. With this in mind, the 
Transitional Care Bridge (TCB) was constructed (Chapter 6). A recent systematic review 
found that communication between the hospital and the primary care provider, care 
coordination by a nurse, and a home visit within three days, were components of 
transitional care that were significantly associated with reduced short-term readmission in 
chronically ill older patients 16.  In the TCB, the personal handover of the CGA and the care 
and treatment plan from the ward’s nurse to the community care nurse, increased the 
feeling of responsibility by the ward’s nurse to care for up-to-date information about the 
patient and for a safe transition from hospital to home. Also, the CGA and the care and 
treatment plan provided tangible information for the ward’s nurse, with something to hold 
on to in dealing with the vulnerable older patient with his/her many geriatric conditions 
and multimorbidity. Intensive home follow up was implemented because many geriatric 
conditions are not resolved after discharge. In the TCB, we could not demonstrate a 
positive effect of the intervention on functional decline, and other patient-related 
outcomes like HRQOL are not analysed yet. However, patients and caregivers reported the 
feeling of being supported with regard to organization of care (giving) and medication, 
reported less loneliness and a sense of safety because they could reach the case manager 
by telephone whenever it was needed (Focus group patient experiences TCB, 27-3-2014). 
The case-management-like care, which the community care nurse provided, might offer 
opportunities for all complex older patients living longer and with more satisfaction and 
safety at home. Finally, in the TCB, we started the CGA in the hospital when the patient 
was ill and out-of balance, but in terms of patient-centred care, the CGA might be 
preferably performed when the patient is still at home. In this case, the CGA could be 
helpful in advanced care decision-making and whether or not to consider an admission 
into hospital. 
 
Older non-western immigrants (Chapter 7-11) 
For the SYMBOL study (SYstematic Memory testing Beholding Other Languages, Chapter 
9), we used the Three-Step Test-Interview for the cross-cultural adaptation of CGA 
assessment scales, to account for the language variations and semantic nuances 17. 
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Assessment scales such as the geriatric depression scale 18,19, de Jong Gierveld- loneliness 
scale 20 and modified Katz-ADL scale 21,22 were cross-culturally adapted for use in Turkish, 
Moroccan and Surinamese older people. Additional questionnaires were translated and 
cross-culturally adapted for the Minimal Data Set (MDS) 23 and were placed at the disposal 
of the National Care for the Elderly Program, to facilitate research with older immigrants 
by others as well (website: http://www.nationaalprogrammaouderenzorg.nl/english/the-
national-care-for-the-elderly-programme/). 
For screening of cognitive impairment, we developed the Cross Cultural Dementia 
screening (CCD). The CCD had good psychometric properties and predictive validity. 
Besides, it proved to be feasible (Chapter 8). Naturally, like with other cognitive screening 
instruments, deviant results should be verified during a neuro psychological examination, 
at which the neuropsychologist should consult a professional and well-instructed 
interpreter. Also, these tests should be as little influenced by culture and low education or 
illiteracy as possible. Furthermore, results should be considered with caution, as most 
neuropsychological tests are not validated in the immigrant population 24.  In the SYMBOL 
study, we combined the cross-culturally adapted CGA with the CCD, and this method 
proved to be feasible. Results in terms of HRQOL, functional status, mood, loneliness, use 
of care and care needs remain to be analysed. The studies in this thesis focused mainly on 
cognitive impairment. We showed that mild cognitive impairment (MCI)  was two to four 
times more prevalent in the Turkish, Moroccan-Arabic, Moroccan-Berber and Surinamese-
Hindustani groups, compared to the native Dutch participants. In the same ethnic groups, 
dementia was three to four times more prevalent compared to the native Dutch. 
Cardiovascular diseases were associated with a higher chance of cognitive impairment 
(MCI or dementia), which was consistent with previous research 25-28,29 (Chapter 11). 
However, presence of cardiovascular diseases could only explain part of the high 
prevalence, and other factors, like educational level, socioeconomic status (SES) and 
depressive symptoms could be associated with this high prevalence as well. For at least 
one more decade the language barrier, cultural differences and the low educational level 
will probably remain an obstacle in medical care for older non-western immigrants 30. The 
translated and cross-culturally validated CGA and the CCD may aid to mapping their 
problems systematically, which might facilitate the development of culture-sensitive health 
care. Compared to first generation non-western immigrants, the second generation is 
more integrated into society and their mastery of the Dutch language is much better 31,32, 
although expectations are that their income and SES will make up for the arrears less fast 
33. 
 
 
2. Societal impact of our studies 
 
The outcomes of this thesis had a societal impact, and implications for the improvement of 
health care, which we elaborate on below. 
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Patients on chronic dialysis therapy and acutely hospitalized patients 
Aging of society has a relatively strong effect on health care costs 34-36.  If we have a 
possibility to direct sources and treatment where it is really needed and useful, this would 
be helpful. Thinking in terms of patient-centred care, the CGA gives a comprehensive 
review of the patient’s status, after which patient, caregiver and health professional may 
discuss the patient’s priorities and treatment possibilities.37,38 This discussion may offer 
opportunity to deliberately refrain from diagnostic procedures or treatment, as they might 
not fit the patient’s priorities 39,40. Consequently, indirectly, patient-centred care might 
reduce costs. Whether the CGA and transitional care are cost-effective remains to be 
studied. Answers to this question are relatively rare. Existing evidence suggest that 
geriatric interventions can be effective without raising total costs of care and that a post 
discharge care transition program may have a dual benefit of enhancing older patients’ 
self-management skills and abilities, and producing cost savings 41,42. Cost-effectiveness of 
the TCB intervention is scheduled to be analysed. However, societal impact of the TCB may 
be illustrated by the fact that hospitals and affiliated home care organizations are working 
on implementation of the TCB throughout the Netherlands. Also, the components of the 
TCB intervention have been incorporated as some of the core concepts of the Senior 
Friendly Hospital quality mark (http://www.seniorvriendelijkziekenhuis.nl/). 
 
Older non-western immigrants 
Awareness of the much higher prevalence of cognitive impairment in older non-western 
immigrants compared to the native Dutch population, should evolve in consequences for 
health care policy. It calls for a culture-specific preventive health policy, and timely 
diagnostics and treatment in order to prevent further vascular brain damage, to prevent an 
epidemic of cognitive impairment among the older non-western immigrant population. For 
healthcare professionals, knowledge about the association of ethnicity with cognitive 
impairment should advance cognitive screening, also when complaints do not seem 
directly related to this diagnosis. Additionally, it should optimise counselling and improve 
support to these patients and their caregivers. Furthermore, this awareness may create a 
sense of urgency to enable healthcare professionals and care facilities to provide culture-
specific care for immigrant groups in the Netherlands, not only in hospital, but also in day-
care facilities, home for the elderly and nursing homes. In the meantime, the CCD has been 
published by Bohn Stafleu van Loghum (website: http://www.testweb.bsl.nl/tests/ccd/), 
and quite some copies have been acquired by memory clinics throughout the Netherlands 
in a short period of time. This may illustrate that the CCD meets a need in cognitive 
screening of older immigrants. 
Non-western immigrants face a lot of health problems, and they have a higher risk of 
unfavorable outcomes and less quality of care, and adverse events are more prevalent 43. 
Also, they participate less often in preventive care and their unplanned attendance at the 
emergency department is high 43-45. Causes of this less effective and efficient health care 
for immigrants are both immigrant and health care professional based, and are of cultural, 



Chapter 12 

214 

educational, communicative and scientific origin 43. A core-concept of improvement is 
cultural competence by heath care professionals and implementation of patient-centred, 
culture-specific counselling and support 46-48. Cultural competence is the combination of 
knowledge, attitudes and skills necessary for care providers to effectively interact with 
culturally and ethnically diverse patient populations 49. The cross-culturally adapted CGA 
and thus a clear description of common health problems and geriatric conditions in older 
immigrants might be a small step in this process to facilitate the development of culture-
specific health care. 
 
 
3. Recommendations for further research 
 
The effect of implementation of the CGA for dialysis patients has yet to be demonstrated 
on patient (and caregiver) related outcomes like HRQOL, loneliness, depression, caregiver 
burden, besides traditional outcomes like mortality and number of hospitalizations. Future 
research should be focused in this direction and could thus be directed at reducing 
complexity by improving the balance between the patient’s ‘capacity’ and the patient’s 
‘workload’ 50. Furthermore, future research with interventions for behavioral problems 
and mood disorders, for example via a nurse-led multidisciplinary team could be initiated, 
among others to increase the self-efficacy and self-management capacities of patients. 
To improve functional status, in-hospital interventions like information and advice about 
physical exercise, food and social companion during admission should be made available 
for all (acutely) hospitalized patients. This could be implemented as a RCT, on different 
wards with and without the interventions, with length of stay, mortality, functional status, 
sense of self-management or control and HRQOL as outcome parameters. To follow up on 
the TCB, it would be interesting to investigate what factors are associated with functional 
recovery. Additionally, mortality in the TCB was high, 36% of all participants died within 
the study period and we might explore the hypothesis that –for some patients- good 
transitional and medical care also includes advance care planning. It would be worthwhile 
to investigate what influence this may have on hospital admission rates, and on dying on 
the preferred place of death. 
Concerning the older immigrants in the Netherlands, it is of utmost importance to 
compare outcomes of the CCD with a cross-culturally adapted neuropsychological 
examination, as a postponed gold standard. Beyond the scope of dementia, further 
research should also be directed at developing culture-specific health care in general for 
this complex patient population. Collaboration between social heath care and geriatrics is 
eligible (or obvious), to investigate  the effect of prevention of less healthy life styles in a 
population of older non-western immigrants in the Netherlands. 
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4. Implications for education of health professionals 
 
Due to the graying of society, nearly all health care professionals will be confronted with 
older patients.51,52 As this thesis showed, a patient-centred approach has several 
advantages. This is approach is not yet common in medical practice, nor in education of 
health care professionals.  Current models of geriatric care supplement other medical 
specialities in the process of providing integrated care for the complex older patient, rather 
than that care tailored to the individual needs of these older patients is common practice 
from their perspective 53. Recent studies among teachers and nurses, and among medical 
students showed that they not only lack knowledge of geriatrics but also do not wish to 
work with older people in their (future) career 54. Also, the latest National Blueprint 
(Raamplan Artsopleiding 2009) contains few specific geriatric or gerontologic objectives 55. 
It is our task to offer all medical students a good basic training, including the 
aforementioned subjects 54. Stepwise immersion of students in geriatric care, in an early 
stage at their studies, for example by companying older patients during their hospital 
visits, well-prepared nursing training and challenging education, will improve medical care 
for complex older patients in the future. Furthermore, training in cultural competence 
needs to be further developed in order to meet the needs of a diverse patient population 
49,56.  However, implementation in the curricula will take place gradually, and has to 
happen just in time, for example when curricula are being reformed. At the same time, 
continuous counselling of health care professionals who seek advice, showing the 
attraction of the CGA and of patient-centred care may lead to the integrated, individualised 
care we would like to see for our complex patients. 
 
 
Conclusion 
For complex older patients, patient-centred care in which the patient’s priorities and goals 
are leading in the process of diagnostics and treatment should be the standard of care. The 
CGA provides valuable information about the patient’s overall health status and is an 
excellent instrument to provide this integrated, individualised care we would like to see for 
our patients. 
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Summary 
Worldwide, the population is aging. In the Netherlands, the number of people aged 65 and 
over will increase from 2.5 in 2010, to 4.6 million in 2040 1. With higher age, 
multimorbidity, defined as the presence of two or more morbidities in one patient, 
becomes more prevalent  2-4. Aging and multimorbidity are associated with the presence of 
geriatric conditions, which are ‘symptoms and signs common in older adults not 
necessarily related to a specific disease’ 5-7. From the medical point of view, patients with 
multimorbidity and geriatric conditions may be regarded as complex for different reasons, 
for example because of the many diagnostic and therapeutic choices to be made, because 
evidence-based clinical practice guidelines generally focus on one specific disease 8, and 
the increased chance of negative outcomes like medication interactions and mortality 2-

4,9,10. 
The comprehensive geriatric assessment (CGA) is multidisciplinary, systematic diagnostic 
process to map the overall health status of older people, across somatic, psychological, 
functional and social domains, in order to develop a coordinated and integrated plan for 
treatment and follow up 11. Thus, the CGA is both a diagnostic and therapeutic process 11, 
it has shown to be effective in preventing functional impairment 12, and it can be useful in 
terms of patient-centred care 13. Patients with a combination of higher age, somatic 
disease, geriatric syndromes, functional decline and social problems may benefit from a 
CGA, because they are at risk of (further) functional impairment 11,14. 
The aim of this thesis was to improve patient-centred care for complex older patients, with 
help of a comprehensive geriatric assessment (CGA). First, by applying the CGA in three 
groups of complex patients populations: dialysis patients, acutely hospitalised patients and 
non-western immigrants in the Netherlands. Secondly, by including useful, but often 
overlooked assessment scales to the CGA. Thirdly, by showing the CGA’s effects on 
diagnosis and on outcome. 
In a cross-sectional study in 50 older chronic dialysis patient (Chapter 2), the systematic 
CGA showed that included patients had an average of six geriatric conditions, in addition to 
their renal disease. Often unrecognized symptoms were detected, which had received less 
attention in medical counselling previously. For example, symptoms of depression, 
loneliness, behavioral changes and disturbances, all of which have a large impact on both 
patient and care giver. These problems were likely to influence health and quality of life. 
The awareness of these problems by health care providers could facilitate prevention of 
further decline in these patients 15-17. The multidisciplinary nephrology team considered 
the CGA to be extensive and informative. Our study showed that in the geriatric dialysis 
population, more attention is needed for the important and burdened role of caregivers. 
As only 25% of dialysis patients had an impairment in the activities of daily living, changes 
in physical and cognitive capacity and behavioural disturbances were probably important 
factors composing this burden. Therefore, the multidisciplinary team should support 
caregivers in their task, also to prevent social isolation of both caregivers and patients. The 



Summary 

223 

importance of this goal is emphasized by the fact that social support and embedding are 
predictive factors for treatment success and mortality in ESRD patients 15,18,19. 
In Chapter 3 and 4, we met the thesis’ three aims by describing the use of health-related 
quality of life (HRQOL) as assessed by means of the EuroQuol-5 D (EQ-5D) during the CGA 
in a population of 473 acutely admitted medical patients 20,21. The EQ-5D is a patient-
reported measurement, a personal evaluation in which the patient classifies the severity 
of existing (objective) problems in relation to his/her personal life (subjective). HRQOL is 
thus a relevant measurement for the patient and may offer a starting point for patient-
centred care. In Chapter 3, we described that in acutely admitted older patients, higher 
HRQOL at baseline was independently associated with higher HRQOL one year later. Other 
aspects from the CGA, like more or more severe multimorbidity, malnutrition, pressure 
ulcers and a higher number of geriatric conditions at baseline, were associated with lower 
HRQOL one year later. In Chapter 4, HRQOL at baseline proved to be independently 
associated with mortality three months later: in patients with higher HQROL at baseline, 
the mortality rate was almost half of those with lower HRQOL. Higher HRQOL at baseline 
was also associated with a decreased risk of functional decline three months later. 
Important confounders in the associations between HRQOL and mortality and functional 
decline twelve months after admission, were multimorbidity, impairment in performance 
of the activities of daily living (ADL) at baseline and the number of geriatric conditions. 
HRQOL at baseline was not associated with risk of institutionalisation thee or twelve 
months later. Conclusion of these chapters was that a CGA , including a HRQOL 
measurement, should be performed in acutely admitted older patients. Not only to assess 
all geriatric conditions to have an all-over view of the patient’s condition and to be able to 
treat conditions if possible, but also to be informed about HRQOL, which might provide a 
basis in guiding patients, their families and professionals in patient-tailored treatment 
decisions during hospitalization. 
In Chapter 5, we described the trial protocol of the Transitional Care Bridge (TCB). In the 
TCB, we addressed the first and third aim of this thesis. The TCB was a randomized 
controlled trial, which was conducted as part of the National Care for the Elderly 
Programme (NCEP). The aim of the NCEP was to realize a coherent care provision that 
would be better suited to the individual needs of older people 
(website:http://www.beteroud.nl/ouderen/dutch-national-care-programme-for-the-
elderly.html). In the TCB, we aimed at preservation of ADL functions, preventing 
institutionalisation, and reducing mortality rate. The CGA was followed by the patient 
prioritizing the discovered problems, and combined with optimal care during hospital 
admission and transition to home, and with intensive home follow up after discharge by a 
community-care registered nurse (CCRN). The target population was the acutely admitted 
older patient with a high risk of functional decline, with or without cognitive impairment. 
Chapter 6 describes the TCB trial. The TCB resulted in a 37% lower 30-day and 25% lower 
six-month mortality rate among patients in the intervention arm. The intervention had no 
effect on ADL and cognitive functioning, nor on readmission rates. We hypothesized that 
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the most important mechanisms that led to the reduction in mortality were (1) addressing 
all geriatric conditions by means of the CGA during hospitalization and after discharge, (2) 
the CCRN’s visit to the hospital, (3) the home visit within two days after hospital discharge 
and (4) the medication reconciliation by the CCRN, during which many medication errors 
were observed .22 Possible explanations for the lack of effect on ADL functioning are (1) 
that the systematic CGA was offered to all hospitalized participants, which might have 
resulted in a lack of additional reduction in functional decline in participants the 
intervention arm, and (2) the concurrent nationwide patient safety program targeted at 
vulnerable older persons, which might have resulted less room for extra improvement  23. 
Our systematic review in Chapter 7, demonstrated that there is a lack of high-standard 
cross-culturally adapted CGA assessment scales and that the assessment of the 
psychometric properties in the retrieved scales was mediocre in most cases. We concluded 
that correct translation of assessment scales should be combined with appropriate cross-
cultural adaptation and evaluation of psychometric properties, otherwise it would be 
questionable to use an assessment scale in different cultures and settings. The application 
of international guidelines for the cross-cultural adaptation of scales could facilitate 
international comparisons between studies in different countries 24,25. 
During our clinical work at memory clinics, obstacles arose because of difficulties in 
assessment of cognition in people from different immigrant populations. We decided to 
develop a new cognition screening instrument, which had to fulfill the following criteria: 
(1) it had to overcome a possible language barrier, (2) it had to be applicable in immigrants 
with different ethnicities in the Netherlands, and (3) it had to be applicable in people with 
low to no education (illiteracy). In this process, we finally constructed the Cross Cultural 
Dementia screening (CCD) which consists of three subtests for domains that are sensitive 
to cognitive impairment due to dementia: a test of immediate and delayed recognition 
(Objects test) and two timed tests of executive function, including a test of inhibition to a 
highly automatized response (Sun-Moon test) and a test of divided attention (Dots test). In 
Chapter 8 we described the features and psychometric properties of the CCD. The sub 
tests were minimally-moderately influenced by ethnicity, and overall, the results supported 
our hypothesis that the CCD was a culture-fair test. Education and age had a weak-
moderate association with the CCD’s subtests, which was the reason to provide norm 
tables for the CCD for the different age and education groups 26. The administration 
without an interpreter, with standardized instructions in the participant's language, was 
suitable for older immigrants from different ethnic backgrounds. The three CCD subtests 
all showed good sensitivity and specificity for dementia. The two subtests which were the 
strongest predictors for dementia were combined into a logistic regression formula, to be 
able to predict the possibility of dementia for individual patients. The CCD requires well-
trained examiners and it would be best to administer the CCD in specialized centers such 
as memory clinics. 
In Chapter 9, we described the protocol of the SYMBOL study (SYstematic Memory testing 
Beholding Other Languages), in which a cross-culturally adapted CGA, including the CCD, 
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was used to assess the prevalence of MCI, dementia and other health problems in the 
largest non-western immigrant groups in the Netherlands, which have a Turkish, Moroccan 
(Arabic or Berber) and Surinamese (Creole or Hindustani) background. In the SYMBOL 
study, we applied the three aims of this thesis. The inclusion of immigrant populations is 
known to be difficult for different reasons,  such as unfamiliarity with research, difficulty to 
read or understand the invitation and information letter, and -specifically in our case- 
shame about possible cognitive decline, so we cooperated with general practitioners (GP) 
to improve the inclusion 27-30.  Chapter 10 described the SYMBOL’s results on prevalence of 
MCI and dementia. Despite a low inclusion rate (31.2%), we demonstrated that MCI was 
two to four times more prevalent in the Turkish, both Moroccan and Surinamese-
Hindustani groups, compared to the native Dutch. In the same ethnic groups, dementia 
was three to four times more prevalent compared to the native Dutch. Dementia 
prevalence in the Surinamese-Creole participants was comparable to the native Dutch. We 
posed hypotheses for the high prevalence of cognitive impairment in the included 
immigrant groups. Little cognitive reserve, lower socio-economic status and higher 
prevalence of cardiovascular risk factors or diseases and psychiatric disorders like 
depression or depressed mood could all add to the high prevalence  31-34,35. These 
hypotheses were evaluated in Chapter 11. Here we demonstrated that presence of 
cardiovascular diseases was associated with a higher chance of cognitive impairment (MCI 
or dementia) mainly among the Surinamese participants. Among Turkish and Moroccan 
participants, cardiovascular diseases had some influence, but the higher chance of 
cognitive impairment compared to native Dutch is probably mainly defined by other 
factors like lower educational level, lower socioeconomic status and symptoms of 
depression. 
Chapter 12 provides a general discussion of the results of the different studies in this 
thesis. Four themes are discussed (1) the outcomes of the CGA and their usefulness, (2) 
how to improve medical care by using the CGA,  (3) the societal impact of our studies, (4) 
the implications which this thesis may have for education of health professionals. 
The conclusion of this thesis is that for complex older patients, patient-centred care in 
which the patient’s priorities and goals are leading in the process of diagnostics and 
treatment should be the standard of care. The CGA provides valuable information about 
the patient’s overall health status and is an excellent instrument to provide this integrated, 
individualised care we would like to see for our patients. 
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Samenvatting 
Wereldwijd is er sprake van vergrijzing. In Nederland zal het aantal mensen van 65 jaar en 
ouder toenemen van 2,5 miljoen in 2010 tot 4,6 miljoen in 20401. Op hogere leeftijd komt 
multimorbiditeit, gedefinieerd als de aanwezigheid van twee of meer ziekten in één 
patiënt, steeds vaker voor 2-4. Veroudering en multimorbiditeit worden geassocieerd met 
het optreden van geriatrische aandoeningen, oftewel symptomen en verschijnselen die 
vaak voorkomen bij ouderen maar die niet gerelateerd zijn aan een specifieke ziekte 5-7. 
Vanuit medisch oogpunt kunnen patiënten met multimorbiditeit en geriatrische 
aandoeningen als complex worden ervaren om verschillende redenen, bijvoorbeeld door 
de vele diagnostische en therapeutische keuzes die gemaakt moeten worden, omdat 
evidence-based klinische richtlijnen vaak focussen op één specifieke ziekte 8 en door de 
toegenomen kans op negatieve uitkomsten zoals mortaliteit en interacties tussen 
geneesmiddelen 2-4,9,10. 
Het uitgebreide geriatrische onderzoek, of ‘comprehensive geriatric assessment’ (CGA) is 
een multidisciplinair, systematisch diagnostisch proces, waarbij de algemene gezondheid 
van ouderen in kaart wordt gebracht. Hierbij wordt naar het somatische, psychologische, 
functionele en sociale domein gekeken zodat een gecoördineerd en geïntegreerd 
behandelplan en follow-up kunnen worden opgesteld11. Het CGA is dus zowel een 
diagnostisch als ook een therapeutisch proces 11 dat bewezen effectief is in het voorkomen 
van functiebeperking  12 en handvatten kan bieden in termen van patiëntgerichte zorg 13. 
Patiënten met een combinatie van hogere leeftijd, somatische ziektes, geriatrische 
aandoeningen, functieverlies en sociale problemen hebben mogelijk baat bij het CGA 
omdat zij risico lopen op (toenemende) functionele beperking 11-14. 
Doel van dit proefschrift was om patiëntgerichte zorg voor complexe ouderen te 
verbeteren door middel van het CGA. Dit werd ten eerste gedaan door het CGA in drie 
complexe patiëntenpopulaties toe te passen, namelijk: dialyse patiënten, patiënten met 
een acute ziekenhuisopname en oudere niet-westerse immigranten in Nederland. Ten 
tweede werden nuttige, maar niet vaak gebruikte, beoordelingsschalen opgenomen in het 
CGA. Tot slot werd het effect van het CGA op het stellen van diagnoses en uitkomsten 
gerapporteerd. 
Bij een cross-sectioneel onderzoek dat bij 50 oudere chronische dialyse patiënten werd 
uitgevoerd (hoofdstuk 2), liet het CGA zien dat de geïncludeerde patiënten naast hun 
bekende nierfalen, gemiddeld zes geriatrische aandoeningen hadden. In veel gevallen 
werden niet herkende klachten ontdekt waar in voorgaande medische consulten weinig 
aandacht aan was besteed zoals: depressieve klachten, eenzaamheid en veranderingen van 
gedrag en gedragsstoornissen. Deze klachten hebben een grote impact op zowel de patiënt 
als de mantelzorger en beïnvloeden naar alle waarschijnlijkheid hun gezondheid en 
kwaliteit van leven. Als zorgverleners zich bewust zijn van deze problemen zou dit kunnen 
bijdragen aan het voorkomen van verdere achteruitgang van deze patiënten 15-17. Het 
multidisciplinaire nefrologische team vond het CGA uitgebreid en informatief. Ons 
onderzoek heeft laten zien dat binnen de geriatrische dialyse populatie meer aandacht 
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moet uitgaan naar de belangrijke en zwaarbelaste rol van mantelzorgers. Omdat slechts 
25% van de dialyse patiënten een beperking had in de activiteiten van het dagelijkse leven, 
spelen veranderingen in fysiek en cognitief vermogen en gedragsstoornissen van de 
patiënt waarschijnlijk een grote rol in deze belasting. Het multidisciplinaire team zou 
mantelzorgers daarom moeten ondersteunen bij hun taak zodat o.a. sociale isolatie van 
patiënt en mantelzorger voorkomen kan worden. Het belang hiervan wordt benadrukt 
door het feit dat sociale steun en inbedding in de samenleving voorspellende factoren zijn 
gebleken voor het succes van de behandeling en sterfte van patiënten met eind stadium 
nierfalen 15,18,19. 
In Hoofdstuk 3 en 4 richtten we ons op de drie doelen van het proefschrift door het 
gebruik van gezondheids-gerelateerde kwaliteit van leven (health related quality of life, 
HRQOL) tijdens het CGA te beschrijven. HRQOL werd beoordeeld aan de hand van de 
EuroQuol-5 D (EQ-5D) in een populatie van 473 acuut opgenomen medische patiënten 
20,21. In de EQ-5D classificeert de patiënt zelf de ernst van bestaande (objectieve) 
problemen in relatie tot zijn/haar leven (subjectief). HRQOL geeft dus weer wat voor de 
patiënt van belang is en kan een uitgangspunt bieden voor patiëntgerichte zorg. In 
Hoofdstuk 3 beschreven wij dat, onder acuut opgenomen oudere patiënten, een hogere 
HRQOL bij opname geassocieerd was met een hogere HRQOL een jaar later. Voor andere 
aspecten van het CGA zoals meer of ernstiger multimorbiditeit, ondervoeding, 
doorligwonden en meer geriatrische aandoeningen bij opname, werden associaties 
gevonden met een lagere HRQOL een jaar later. In Hoofdstuk 4 bleek HRQOL bij opname 
onafhankelijk geassocieerd te zijn met mortaliteit drie maanden later; bij patiënten met 
een hogere HRQOL bij opname was de mortaliteit bijna de helft lager ten opzichte van 
patiënten met een lagere HRQOL bij opname. Hogere HRQOL bij opname was ook 
geassocieerd met een afgenomen risico op functieverlies drie maanden later. Belangrijke 
confounders  in de associaties tussen HRQOL en mortaliteit en functieverlies twaalf 
maanden na ontslag waren: multimorbiditeit, Katz-ADL score bij opname en het aantal 
geriatrische aandoeningen. HRQOL bij opname was niet geassocieerd met een toe- of 
afgenomen risico op institutionalisering drie of twaalf maanden later. De conclusie van 
deze hoofdstukken was dat bij acuut opgenomen oudere patiënten een CGA inclusief een 
HRQOL meting afgenomen zou moeten worden. Ten eerste omdat het een compleet 
overzicht biedt van de bestaande geriatrische aandoeningen, met als doel om die voor 
zover mogelijk te behandelen. Ten tweede omdat informatie over HRQOL een basis zou 
kunnen bieden bij het begeleiden van patiënten en hun families en bij het maken van 
patiëntgerichte beslissingen met betrekking tot diagnostiek en behandeling tijdens de 
ziekenhuisopname. 
In Hoofdstuk 5 hebben wij het onderzoeksprotocol van de Transmurale Zorg Brug (TZB) 
beschreven. Deze randomized controlled trial (RCT) is uitgevoerd als onderdeel van het 
Nationaal Programma Ouderenzorg (NPO). Doel van het NPO was om een samenhangend 
zorgaanbod te realiseren dat beter aansluit aan de individuele behoeftes van ouderen 
(website: http://www.beteroud.nl/ouderen/dutch-national-care-programme-for-the-
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elderly.html). In de TZB streefden wij naar het behoud van functioneren m.b.t. de 
activiteiten van het dagelijks leven (ADL), het voorkomen van institutionalisering en het 
reduceren van mortaliteit. De patiënt prioriteerde de problemen die uit het CGA naar 
voren kwamen. Dit werd gecombineerd met optimale zorg tijdens de ziekenhuisopname 
en tijdens de transitie naar huis. Na ontslag werd dit gecontinueerd met intensieve zorg 
thuis door een wijkverpleegkundige. De doelgroep bestond uit acuut opgenomen oudere 
patiënten met een hoog risico op functieverlies, met of zonder cognitieve stoornissen. In 
de TZB kwamen dus met name het eerste en derde doel van dit proefschrift aan de orde. 
Hoofdstuk 6 beschrijft het TZB onderzoek. De TZB zorgde voor een afname van de 
mortaliteit van patiënten in de interventie groep met 37% en 25% respectievelijk 30 dagen 
en zes maanden na ontslag. De interventie had geen effect op ADL, cognitieve functie of 
op het aantal heropnames. Onze hypothese was dat de volgende factoren belangrijk 
waren voor de mortaliteitsdaling: (1) het diagnostiseren en behandelen van geriatrische 
aandoeningen door middel van het CGA tijdens ziekenhuisopname en na ontslag, (2) het 
bezoek van de wijkverpleegkundige in het ziekenhuis, (3) het huisbezoek binnen 2 dagen 
na ontslag en (4) de medicatie controle van de wijkverpleegkundige, waarbij veel 
medicatiefouten ontdekt werden 22. Factoren die zouden kunnen verklaren waarom er 
geen effect werd gevonden voor ADL zijn (1) dat het CGA aan alle opgenomen patiënten 
werd aangeboden waardoor er mogelijk niet genoeg extra mogelijkheid tot verbetering 
van functieverlies was in de interventiegroep en (2) het gelijktijdig geïmplementeerde 
landelijke patiëntveiligheidsprogramma dat was gericht op kwetsbare ouderen, waardoor 
extra verbetering mogelijk lastiger was 23. 
Uit het systematische review (Hoofdstuk 7) bleek dat er een gebrek is aan cross-cultureel 
aangepaste beoordelingsschalen van goede kwaliteit. Daarnaast was de kwaliteit van de 
beoordeling van de psychometrische eigenschappen van de geïncludeerde 
beoordelingsschalen meestal matig. Wij concludeerden dat het vertalen van 
beoordelingsschalen gecombineerd moet worden met de juiste cross-culturele 
aanpassingen en met evaluatie van psychometrische eigenschappen, anders is het 
twijfelachtig of beoordelingsschalen binnen verschillende culturen en omstandigheden 
gebruikt kunnen worden. De toepassing van internationale aanbevelingen voor cross-
culturele aanpassing van dit soort schalen zou kunnen bijdragen aan internationale 
vergelijking van onderzoekenen in verschillende landen 24,25. 
Tijdens ons werk op de geheugenkliniek ontstonden problemen bij het beoordelen van de 
cognitie van mensen van verschillende immigranten populaties. Wij besloten een nieuw 
instrument  te ontwikkelen voor cognitieve screening, dat moest voldoen aan de volgende 
criteria: (1) mogelijke taal barrières moesten overwonnen worden, (2) de test moest 
toepasbaar zijn bij immigranten in Nederland met verschillende etnische achtergronden en 
(3) de test moest toepasbaar zijn bij mensen met een lage of geen opleiding (analfabeten). 
Uiteindelijk hebben wij de Cross Culturele Dementie screening (CCD) ontwikkeld, 
bestaande uit drie subtesten voor domeinen die gevoelig zijn voor cognitieve stoornissen 
veroorzaakt door dementie; één test voor de directe en uitgestelde herkenning 
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(Ojectentest) en twee tempo-testen van uitvoerende functies bestaande uit een test van 
inhibitie van een sterk geautomatiseerde respons (Zon-Maan test) en een test voor 
verdeelde aandacht (Stippentest). In Hoofdstuk 8 beschreven we kenmerken en 
psychometrische eigenschappen van de CCD. De subtesten waren minimaal tot matig 
beïnvloedbaar door etniciteit. Leeftijd en opleiding hadden een zwakke tot matige 
associatie met de sub-testen van de CCD. Om deze reden hebben we normtabellen 
opgesteld voor verschillende leeftijden en opleidingsniveaus26. De testafname zonder tolk, 
met gestandaardiseerde instructies in de taal van de deelnemer, bleek geschikt voor 
oudere immigranten met verschillende etnische achtergronden. De drie CCD subtesten 
hadden alle een goede sensitiviteit en specificiteit voor dementie. De twee subtesten die 
het sterkst voorspellend waren voor dementie werden gecombineerd in een logistische 
regressie formule, waarmee de kans op dementie voor individuele patiënten voorspeld 
kan worden. De CCD dient afgenomen te worden door goed getrainde onderzoekers en 
kan het beste toegepast kan worden in gespecialiseerde klinieken zoals een geheugen 
kliniek. 
In Hoofdstuk 9 beschreven we het protocol van de SYMBOL studie (SYstematic Memory 
testing Beholding Other Languages), waarin een cross-cultureel aangepast CGA, inclusief 
de CCD, werd afgenomen. Hiermee werd de prevalentie van mild cognitive impairment 
(MCI), dementie en andere gezondheidsproblemen bepaald in de grootste 
immigratiegroepen van Nederland; mensen met een Turkse, Marokkaanse (Arabisch en 
Berbers) en Surinaamse (Creools of Hindoestaans) achtergrond. In het SYMBOL onderzoek 
kwamen alle drie de doelen van dit proefschrift aan de orde. Het includeren van 
immigranten in onderzoek staat als lastig bekend om verschillende redenen, zoals 
onbekendheid met onderzoek, moeilijkheden bij het lezen of begrijpen van de uitnodiging 
tot deelname en de informatiebrief en  –met name van toepassing bij onze studie- 
schaamte over mogelijke cognitieve achteruitgang  27-30. Om de inclusie te verbeteren 
werkten wij samen met huisartsen. Hoofdstuk 10 beschrijft de resultaten van de SYMBOL 
studie met betrekking tot de prevalentie van MCI en dementie. Ondanks het lage 
inclusiepercentage (31,2%) hebben wij aangetoond dat MCI twee tot vier keer vaker voor 
kwam onder de Turkse, beide Marokkaanse en Surinaams-Hindoestaanse deelnemers 
vergeleken met autochtone Nederlanders. In dezelfde etnische groepen kwam dementie 
drie tot vier keer vaker voor in vergelijking met autochtone Nederlanders. Onze 
hypotheses waren dat weinig cognitieve reserve, lage sociaal-economische status en 
hogere prevalentie van cardiovasculaire risicofactoren of ziektes en psychiatrische 
aandoeningen zoals depressie of neerslachtigheid alle zouden kunnen bijdragen aan de 
hoge prevalentie van cognitieve stoornissen bij de geïncludeerde immigratiegroepen 31-35. 
Deze hypotheses werden verder geëvalueerd in Hoofdstuk 11, waarin wij aantoonden dat 
de aanwezigheid van cardiovasculaire aandoeningen vooral geassocieerd was met een 
hogere kans op cognitieve achteruitgang (MCI of dementie) bij de Surinaamse deelnemers. 
Bij Turkse en Marokkaanse deelnemers speelden cardiovasculaire ziekten wel een rol, 
maar werd de  hogere kans op cognitieve achteruitgang waarschijnlijk vooral bepaald door 
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andere factoren zoals laag opleidingsniveau, lagere sociaaleconomische status en 
depressieve klachten. 
Hoofdstuk 12 bevat een algemene discussie waarin op basis van 4 thema’s de resultaten 
van dit proefschrift worden besproken. Deze thema’s zijn: (1) de uitkomsten van het CGA 
en de relevantie daarvan, (2) hoe het gebruik van het CGA de medische zorg kan 
verbeteren, (3) de maatschappelijke impact van ons onderzoek en (4) de 
aanknopingspunten die die dit proefschrift biedt voor de opleiding van zorgverleners. 
De conclusie van dit proefschrift is dat voor complexe oudere patiënten een 
patiëntgerichte aanpak, waarbij de prioriteiten van de patiënt leidend zijn tijdens het 
stellen van de diagnose en de behandeling, de standaard zou moeten zijn binnen de zorg. 
Het CGA biedt waardevolle informatie over de algehele (gezondheids)toestand van de 
patiënt en is een uitstekend instrument om de geïntegreerde en individueel afgestemde 
zorg te bieden die wij graag voor onze patiënten zouden zien. 
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1 
0.1 
0.1 
1 
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2011 
2012 
2011 

1 
1 
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Seminars, workshops and master classes 
- Masterclass Multimorbidity, Geriatriedagen 2013 0.2 
Supervision 
- Supervision bachelor thesis Barbara Klein Bramel 
- Supervision scientific master thesis Ikram Mizab 
- Supervision bachelor thesis student Bert Levie 
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2014 
2012 

1.5 
2.0 
0.5 
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Radio 1, Goedemorgen Nederland 
http://www.radio1.nl/contents/22418- speciale-geriatrie-test-voor-allochtone-
ouderen?autostart=34530 
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Participation in documentary series Ireen van Ditshuijzen; Dementie 
En Dan? http://www.gezond24.nl/tv-uitzending/AVRO_1641616/DementieEnDan-2 
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http://www.radio1.nl/item/267789-
Communicatieprijs%20voor%20dementietest%20bij%20immigranten.html 

2015  

Presentations All 0.5 ECTS 
- 2011 International Psychiatric Association (IPA), Santiago de 

Compostella: Development of a Cross cultural dementia screening 
instrument 

- 2011 European Union Geriatric Medicine Society (EUGMS), Dublin: 
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0.1 
4 
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>2010 
>2012 
>2014 
>2015 

 
4 
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4 
4  

 
3. Parameters of Esteem 
 Year 
Grants 
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2014 
 

Awards and Prizes 
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Dankwoord 
 
De laatste artikelen voor dit proefschrift zijn voorlopig af. Alleen het dankwoord nog te 
gaan. Dat lijkt een kleine opgave, maar voelt niet zo. In de afgelopen jaren heb ik met 
zoveel mensen onderzoek opgezet, uitgevoerd en beschreven; waar zal ik beginnen? Als 
eerste in elk geval bij alle deelnemers aan de onderzoeken en hun mantelzorgers. Doordat 
u de moeite hebt genomen en de energie hebt gevonden om mee te werken aan één van 
onze onderzoeken, ondanks dat u soms heel ziek was, daardoor kon ik analyseren en 
schrijven. Uw bijdrage maakt dat we ons doel, om de zorg voor de oudere patiënt te 
verbeteren, wat dichter genaderd zijn. Heel veel dank dat u mee wilde doen aan het 
onderzoek. Daarnaast bedank ik onze ouderenpanels, die kritisch en opbouwend 
meedachten over opzetten en uitvoeren van de Transmurale Zorgbrug en het SYMBOL 
onderzoek. Zeer speciaal ook dat sommigen van u zo gedreven zijn om ons te assisteren bij 
het onderwijs aan de Master-studenten - hartelijk dank! 
Het onderzoek doen vroeg veel tijd en focus, veel meer dan ik me van tevoren had 
gerealiseerd en paraat had. In het gehele traject, eerst als onderzoeker naast mijn 
onderwijstaken, daarna deze beide taken in combinatie met patiëntenzorg, hebben veel 
mensen me op verschillende manieren geholpen. Ieder heeft op haar/zijn manier 
bijgedragen aan het tot stand komen van dit proefschrift. Dit dankwoord doet daar 
onvoldoende recht aan, maar desondanks toch een poging. 
 
Om te beginnen gaat mijn dank uit naar mijn promotor Sophia de Rooij. Jij hebt dit traject 
mogelijk gemaakt. Het aanvankelijk opgestelde promotieplan (30 potentiele artikelen) 
bood ruimte aan minstens één van mijn leerdoelen: focussen. Wat fijn dat jij het 
overkoepelende thema wist te destilleren uit de overgebleven stukken. Naast je snelle 
denken en je niet aflatende stroom aan ideeën, bewonder ik je passie en gedrevenheid om 
de ouderengeneeskunde op de kaart te zetten. De klus is geklaard – dank je wel! 
 
Veel dank ben ik verschuldigd aan mijn copromotoren Bianca Buurman en Barbara van 
Munster. Jullie motiverende gesprekken, enthousiasme en vasthoudendheid hebben een 
wezenlijke bijdrage geleverd aan het tot stand komen van dit proefschrift. Bianca, onze 
bijna vanzelfsprekende manier van samenwerken en ruggenspraak geeft me steun, plezier 
en groei. Ik vind het fijn dat we dit verder gaan uitbouwen op het gebied van de palliatieve 
zorg. Barbara, geweten en begrenzer. Je vragen over mijn persoonlijke doelen bij het doen 
van onderzoek en je kritische houding ten aanzien van de vele verleidelijke mogelijkheden 
van de statistiek hebben me veel geleerd. 
 
De leden van mijn promotiecommissie, Ineke ten Berge, Jaco Dagevos, Marie-Louise 
Essink-Bot, Marcel Olde Rikkert, Miriam Sprangers  en Dick Willems, wil ik bedanken voor 
het kritisch lezen van mijn proefschrift en uw vriendelijke woorden daarover, en natuurlijk 
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voor uw bereidheid mijn verdediging mogelijk te maken, waarbij dit laatste ook geldt voor 
Mariëlle Emmelot-Vonk. Heel fijn dat u dit wil doen. 
 
De achtereenvolgende afdelingshoofden van de vakgroep interne geneeskunde, Marcel 
Levi en Hans Romijn, wil ik graag bedanken voor de geboden steun en het vertrouwen dat 
het goed zou komen. 
 
Voor de realisatie van dit proefschrift waren de bijdragen van mijn medeauteurs 
onmisbaar. Naast mijn promotor en copromotoren zijn dit: Özgül Uysal-Bozkir, Ben 
Schmand, Gerben ter Riet, Janet MacNeil-Vroomen, Eric Moll van Charante, Rob Kok, 
Marja Hodac Pannekeet, Marije Hamaker, Rob de Haan, Miriam Goudsmit, Bob van 
Deelen, Jos van Campen,  Lucia ten Brinke, Judith Bosmans, Els Boeschoten, Willem Blok 
en Heather Allore. Dank jullie voor de samenwerking en jullie deskundigheid. Ik ben jullie 
allen even erkentelijk, maar met enkelen heb ik ook op een andere manier (het leven 
naast) het onderzoek gedeeld: 
Özgül, een fantastische medeprojectleider en collega ben je. Dank je wel voor de 
samenwerking, je doorzettingsvermogen, mij bij de les houden, trainen van interviewers 
en begeleiding van researchassistenten, databases onderhouden, analyses opzetten, lessen 
op het persoonlijke vlak en lessen op het culturele vlak. Ik kijk uit naar jouw promotie! 
Janet, het is goed samenwerken met jou; wat een fijne coauteur!  Jouw gestructureerde 
aanpak (analyseplan, om maar iets te noemen) was confronterend en leerzaam. Je plaatjes 
uit R zijn een feest, evenals de uitdaging om in één taal te blijven praten tijdens 
gesprekken. Ik  hoop dat we dat binnen en buiten het AMC kunnen blijven doen. 
Gerben, jij hebt ons bij deze eerste twee SYMBOL artikelen enorm geholpen. En met name 
bij het laatste artikel was je inzet vanuit Rio de Janeiro bijzonder. Ondanks het feit dat de 
mediation analyse een achtbaan van emotie, spanning en opgerekte deadlines opleverde, 
bleven onze overleggen heel prettig en verhelderend. 
Judith, via Bianca en Janet raakte je betrokken bij de artikelen over kwaliteit van leven en 
daar heb ik veel van geleerd. Dank je wel voor je strakke, heldere begeleiding en feedback, 
en de gesprekken over andere belangrijke zaken in het leven. 
De CCD-groep: Jos voor de goede ideeën, Ben voor je vanzelfsprekende deskundigheid en 
de professorale verwarring die Özgül en mij steeds flink deed schrikken, en Miriam voor 
onze al heel lange fijne samenwerking. Die CCD  hij ís er nu gewoon! 
 
Graag wil ik ook mijn collega’s van de onderafdeling geriatrie/ouderengeneeskunde 
bedanken: Marike, Nienke, Simone, Orla, Annemarieke, Suzanne, Liesbeth, Renate, Dorien, 
Roya, Marieke, Hanna: dank jullie wel voor ruimte & ondersteuning bij het doen van het 
onderzoek (en natuurlijk bij patiëntenzorg en onderwijs). Apart wil ik Nathalie en Kim 
noemen  in een stroomversnelling raakten we afgelopen jaar. Ik prijs me gelukkig met 
jullie als collega’s. Verder bedank ik nog graag met naam Sofie: voor je inzet en creativiteit 
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(liederen, films, PR activiteiten) en je gezelligheid, en Marlien: voor je bijna onvermoeibare 
praktische steun; echt superfijn. 
 
Daarnaast ben ik onze onderzoeksverpleegkundigen (met name Carolien, Marjolein, José, 
Arja, Rita, Femke, Leen, Charlotte en Rianne), onderzoeksassistenten (Nancy, Marina, 
Wing-Sam, Sietske, Isabella) onderzoeksstudenten, interviewers, transitiecoaches, 
stafleden en verpleegkundigen in het AMC, OLVG, Flevoziekenhuis, Spaarne Ziekenhuis, 
Tergooi Ziekenhuizen, UMCU, Westfries Gasthuis en Zaans Medisch Centrum en alle 
huisartsen die deel hebben genomen aan SYMBOL zeer erkentelijk voor hun bijdrage aan 
de verschillende onderzoeksprojecten. 
Ook wil ik graag mijn AMC collega’s in patiëntenzorg en onderwijs bedanken. Dat kan niet 
allemaal met naam en persoonlijk, maar weet dat ik me gesteund voel door de 
samenwerking met jullie en de mogelijkheid dóór te leren en te groeien. Ik verheug me op 
het invullen en waarmaken van mijn PE-schap en hoop nog lang met jullie te mogen 
samenwerken. 
 
Een bijzondere vermelding voor Marcel F.: dank je voor ons duocoördinatorschap. Mijn 
onderzoek kwam niet altijd ten goede aan de inspanningen voor het 
vaardigheidsonderwijs. Ik wil je bedanken voor alle keren dat jij taken naar je toe trok 
‘omdat dat wel goed uitkwam’. Veel hebben we veranderd en verbeterd en wat blijven er 
nog veel uitdagingen. Dank je voor het sparren tijdens ons wekelijkse overleg en 
daarbuiten- goed om het soms over iets anders te hebben en plannen te maken. Heel erg 
fijn hoe goed we samenwerken - dank je wel. 
 
Tot slot mijn thuisfront; mijn familie en vrienden. 
Lieve vrienden– eigenlijk wil ik jullie allemaal noemen en bedanken voor jullie liefde en 
steun in alle fasen van dit proefschrift en daaromheen. Ik voel me enorm rijk met jullie. Al 
was ik er de afgelopen jaren vaker niet dan wel bij; ik koester onze vriendschap!  
Speciaal noem ik mijn ‘Almelo vriendinnen’ met wie ik me onlosmakelijk verbonden voel; 
ik hoop dat we nog heel veel etentjes hebben, bergen belopen en misschien komt het ooit 
nog eens van een gezamenlijke geriatrische (woon)unit. Daarnaast noem ik in het 
bijzonder Ellis en Frédérique, die naast vriendin ook paranimf zijn vandaag. Ellis, het diepe 
vertrouwen dat ik in je heb is gebaseerd op onze heftige baan in Santpoort en alles wat 
daarna is gepasseerd. Ik waardeer het enorm dat je er vandaag voor me bent! Frédérique, 
jouw nuchterheid en menselijkheid hebben me in de afgelopen jaren niet alleen op het 
gebied van werk soms het licht doen zien. Ik hoop dat ik nog lang van je humor mag 
genieten! 
Lieve Suzanne, Michelle, Françoise en Max: dank jullie voor de jarenlange interesse in mijn 
wetenschappelijke beproeving. En evenveel dank voor de vele keren dat we het over 
andere dingen mochten hebben. Ik verheug me met jullie, mijn oude zwagers en jullie 
lieve kinderen. En met Michelles feest in het vooruitzicht. 
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Een speciaal woord van dank aan mijn moeder. De wetenschappelijke lijn komt via jou en 
oma Ellen in de familie. Sterke vrouwen, in vele opzichten. Dank je wel voor jouw steun, 
voorbeeld en liefde. Natuurlijk mis ik mijn vader: wat had ik het fijn gevonden als je hierbij 
had kunnen zijn. Ik hou van jou. 
Lieve Alie: ik bof ongelofelijk met jou als schoonmoeder, ik had het echt niet beter kunnen 
treffen. Met weinig woorden bied je een natuurlijk rustpunt en het vertrouwen dat het 
goed komt. En daarnaast help je -al vele jaren- om ons gezin draaiend te houden, dank je 
wel! 
Lieve Anne, Jonathan en Berend, jullie zijn mijn grootste schatten. Jullie liefde en verhalen 
koester ik. Veel woensdagen en weekenden was ik aan het werken en niet beschikbaar, 
zeker in de afgelopen jaren. Jullie hebben soms echt last gehad van dit project, dank je wel 
voor jullie geduld. 
Liefste Wilko, de belangrijkste man voor het laatst. Dit proefschrift is mede mogelijk 
gemaakt door jouw steun; jij hebt zóveel opgevangen, ruimte gegeven en me bijgestaan, 
ontzettend bedankt. Je relativerende grappen, vierkante meters zeilzakken in de huiskamer 
en liefde laten weten waar het leven nog meer om draait. Ik ben dankbaar en blij dat wij 
samen zijn! 
 
 
 



 

Uitnodiging
voor het bijwonen van de openbare 
verdediging van het proefschrift 

 
Use of the comprehensive 

geriatric assessment to improve 
patient‐centred care in complex 

patient populations 
 

door 
Juliette Parlevliet 

 
op vrijdag 25 september 2015 om 13:00 

 
in de Aula van de Universiteit van 
Amsterdam (Oude Lutherse kerk) 

Singel 411 te Amsterdam 
 

U bent van harte welkom bij deze 
plechtigheid en de aansluitende receptie 

. 
Juliette Parlevliet 

Amstelveenseweg 1006‐B 
1081JS Amsterdam 
j.l.parlevliet@amc.nl 

 
Paranimfen 

Ellis Stroink, efstroink@hotmail.com 
Frédérique Kuenen, 
fgkuenen@euronet.nl 

Use of the comprehensive geriatric assessment 
to improve patient-centred care in complex 

patient populations 

Juliette Parlevliet 
 

U
se of the com

prehensive geriatric assessm
ent to im

prove patient-centred care in com
plex patient populations 

   Juliette Parlevliet
 

Use of the comprehensive geriatric assessment 
to improve patient-centred care in complex 

patient populations 

Juliette Parlevliet 
 

U
se of the com

prehensive geriatric assessm
ent to im

prove patient-centred care in com
plex patient populations 

   Juliette Parlevliet
 

Use of the comprehensive geriatric assessment 
to improve patient-centred care in complex 

patient populations 

Juliette Parlevliet 
 

U
se of the com

prehensive geriatric assessm
ent to im

prove patient-centred care in com
plex patient populations 

   Juliette Parlevliet
 




