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In this first chapter of this thesis a brief description of the consequences of the growing 
number of older people in our society will be presented. Challenges with respect to 
demographics, frailty, and care that come with an ageing population are described 
shortly. In addition, the aims of this thesis are elaborated.   

Epidemiology 
With an increasing life expectancy, the proportion of older people in the total population 
will further increase. This is true for all EU member states although there are variations 
between countries.1 In the Netherlands 16.8% of the total population is currently 65 years 
or older. Prognostic calculations show that this will be about 26% around 2040.2

Particularly the proportion of oldest old (i.e. 85+) will grow rapidly. Parallel to the growing 
proportion of older people, there is a rise in the number of older people who suffer from 
chronic diseases. Irrespective of a potential compression of morbidity, the numbers of 
older people with cancer, fractured hips, strokes, and dementia will increase, and many 
older people will suffer from multimorbidity.1 Especially amongst older people there is 
often a co-existence of somatic and psychological disorders. The unprecedented ageing of 
European populations presents new challenges to health care, long-term care, and 
welfare systems. Frailty has been considered to be the most problematic expression of the 
aging population3, providing a necessity for adequate screening instruments and follow-
up. To improve the quality of care for frail older people, the Dutch Ministry of Health, 
Welfare and Sport launched the National Care for the Elderly Programme. As part of this 
programme, this thesis addresses the complexity of the concept of frailty and describes 
three care innovations, aimed at frail older people in three different care settings.   

Frailty 
There is still no consensus about the explicit conceptual definition of frailty.4 This is 
reflected in the abundant amount of articles on this topic. Agreement exists however 
about the importance of frailty as it is a powerful predictor for adverse health outcomes 
such as disability, falls and hospital admission.5,6 There are however some major 
approaches or models that can be distinguished with respect to the conceptualization of 
frailty. The frailty phenotype by Fried and colleagues is a well-known and widely used 
model to define frailty among older people.7 People are considered pre-frail at the 
presence of one or two of the following criteria: weight loss, exhaustion, weak grip 
strength, slow walking speed, and low physical activity. When three or more criteria are 
present, people are considered frail.7 Although the Fried criteria have its strengths (e.g. 
clinically coherent, reproducible), it only focuses on physical aspects of frailty. Another 
approach is the Frailty Index where frailty is defined as an accumulation of deficits. This 
approach includes multidimensional indicators of frailty and uses these indicators to 
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create an index as a proportion of deficits.8 It measures frailty on a continuous scale based 
on the idea that the more indicators are present, the more likely a person is to be frail. A 
third approach that is often used, especially when reaching large groups need to be 
reached, is the use of (short) screening instruments like the Groningen Frailty Indicator 
(GFI)9 and the Tilburg Frailty Indicator (TFI)10 that are based on a pre-defined 
multidimensional approach of frailty by including not only physical items but also 
cognitive and psychosocial items. Based on a sum score and a cut off people are 
considered frail.  

As a result of these different approaches, including different operationalizations 
and measurement instruments, frail older people cover a very diverse population. Many 
factors are related to frailty. Increased comorbid disease for example is associated with 
frailty,11,12 as well as functional limitations, but frailty may also occur in the absence of 
comorbidity.7 The prevalence of frailty strongly depends on its definition, measurement 
and target population. Collard and colleagues recently studied 21 cohorts in a review and 
concluded that the prevalence of frailty ranges from 4.0% to 59.1%.13 The main reason for 
this is the use of different frailty instruments and the assessment of frailty in different 
populations.4,5,13,14 In the Netherlands the prevalence of frailty varies between 11.3%15

and 47%.16 Hence the measurement and identification of frail older people are 
problematic but nevertheless important. The first two studies in this thesis handle 
different aspects of the conceptualization of frailty. 

Integrated care for older people 
When older people are detected as frail, there is obviously an obligation to provide these 
people with an adequate treatment or support programme. Health care systems are 
mostly organized around single-system illnesses.17 Within older people, and especially frail 
older people, multi-organ problems are rather rule than exception. There is therefore a 
need for a more holistic approach and a necessity for integrated multidisciplinary health 
care services for frail older people. Comprehensive geriatric assessments (CGA) have 
become the internationally established method to assess problems of older people, both 
in primary care as in hospital care.18-21 Screening to distinguish those who are frail from 
those who are not usually precedes such assessments in both settings. After screening, 
CGA may be conducted by a team of professionals including for example a geriatrician, 
physical therapist, a social worker and a casemanager.22-24 In community-based care, CGAs 
are often done as part of preventive home visiting programmes to proactively detect 
modifiable risk factors.18,20 In the Netherlands the general practitioners and/or practice 
nurses play a key role in preventive home visiting programmess and form a core team of 
professionals.21,25-30 Here also, other disciplines may support these primary care 
professionals whenever necessary. In hospital settings, CGAs also have a multidisciplinary 
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character. The composition of the teams that perform the CGAs vary greatly.31 Other 
disciplines may be involved when necessary. The second part of this thesis consists of 
three studies that describe the effectiveness of three different approaches with respect to 
CGAs. The diversity and complexity of frailty is also reflected in the three different settings 
(primary care, outpatient clinic, and hospital care) where these three studies were 
conducted.

Aims and outline 
How to define frailty and how to identify frail older people remains relatively unclear as 
well as what interventions are effective. The first two research topics that form the first 
part of this thesis will shed more light on some new issues with respect to the 
conceptualization of frailty and how different internal, multidimensional, and external 
factors may be intertwined.  

1. Do resources such as educational level, financial situation, and living-alone status 
moderate the negative effects of (personal) deficits on two potentially adverse 
consequences of frailty: self-perceived health and receiving professional care? 
The aim of this study was to test the hypothesis that people with more 
environmental resources (i.e. high educational level, living with a partner, no 
financial difficulties) are less at risk of negative outcomes caused by frailty. The 
assumption is that frailty can be considered as balanced concept between deficits 
and resources rather than just a personal attribute. This will be handled in 
Chapter 2.

2. Are physically frail older persons more at risk of adverse outcomes if they also 
suffer from cognitive, social and psychological frailty?   
The aim of this study was to examine whether other frailty dimensions when 
predicting negative outcomes of frailty exacerbate the impact of the physical 
dimension of frailty. We hypothesized that people are more at risk for negative 
outcomes if they in addition to physical frailty, suffer also from cognitive, social 
and/or psychological frailty. The findings of this study are described in Chapter 3.

The research topics 3, 4, and 5 cover the evaluation of care approaches aimed at frail 
older people in three different settings. 

3. Early problem detection and support for frail older people in primary care: a 
comparison of two new approaches. 
Chapter 4 reports on a study in which two different new care approaches to 
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identify and support frail older people are compared. Although these two care 
approaches generally make use of the same steps (i.e. screening and follow-up), 
the way they handle the content of these steps differs. What type of frail older 
people do these care approaches identify and include and are these two new care 
approaches able to prevent functional decline or the deterioration of health of 
frail older people? Generally, new care approaches are compared with care as 
usual. This is, to our knowledge, one of the few studies that compares two 
different care approaches with the same outcomes. 

4. The added value of a geriatric nurse practitioner in an integrated and 
multidisciplinary care approach to dementia.  
Chapter 5 describes the additional value of a geriatric nurse practitioner to an 
outpatient diagnostic multidisciplinary facility for patients with cognitive disorders 
(Diagnostic Observation Center for PsychoGeriatry, DOC-PG).  We hypothesized 
that adding a geriatric nurse practitioner would have beneficial effects with 
respect to quality of care.  

5. Preventing functional decline in hospitalized frail older patients: affects of a 
geriatric assessment team. 
The aim of this study was to test the hypothesis that a geriatric assessment team 
improves daily functioning and reduces length of stay and hospital readmission in 
older hospitalized persons who were identified as frail during admission. The 
findings of this study are reported in Chapter 6.

The main findings and implications of the five studies are summarized and discussed in 
Chapter 7. Theoretical and methodological considerations are discussed here as well and 
implications for future research and some directions for clinical practice are addressed. 
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Abstract 

Background: Although frailty is often conceptualized in terms of deficits, the level of frailty 
can be perceived as a complex interplay between deficits and resources.  

Objective: We studied whether resources such as educational level, financial situation, 
and living-alone status moderate the negative effects of deficits on two potentially 
adverse consequences of frailty: self-perceived health and receiving professional care. 

Methods: Logistic regression analysis was performed with data from a cross-sectional 
survey, designed by the public health service in the south of the Netherlands. The 
questionnaire was completed by a representative sample of people aged 70 and over 
(n=5,559). Interaction effects between deficits (multimorbidity, difficulty performing ADL 
activities, psychological distress, loneliness) and resources (educational level, financial 
situation, living-alone status) were studied in relation to self-perceived health and 
receiving professional care. 

Results: We found that in males the effect of difficulty in performing ADL activities on self-
perceived health was modified by educational level (p<.05) (indicating that difficulty in 
performing ADL activities is more strongly related to moderate/bad self-perceived health 
for those with higher education). In females, the effect of psychological distress on self-
perceived health was modified by educational level (p<.05) (indicating that suffering from 
psychological distress is more strongly related to moderate/bad self-perceived health for 
those with higher education) and the effect of difficulty in performing ADL activities on 
receiving professional care was modified by living-alone status (p<.05) (indicating that 
difficulty in performing ADL activities was more strongly related to receiving professional 
care for those women who lived alone).  

Conclusions: Resources moderate the impact of personal deficits on self-perceived health 
and receiving professional care. Some frail people seem to be more vulnerable as they lack 
resources such as a high level of education. This should be taken into account in deciding 
when elderly people are at risk of negative outcomes of frailty and is therefore important 
for health professionals and policy-makers. 
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Introduction  
As life expectancy increases and birth figures are declining, the populations of most 
countries in the world are ageing rapidly. As regards the more developed regions, it is 
estimated that by the year 2050 26.2% of the population will be 65 or older and 9.5% of 
the population will be 80 or older. The life expectancy of people in these more developed 
regions is also expected to increase to 79.9 years for men and 85.6 years for women in 
2050 compared with 73.6 years and 82.3 years, respectively, in 2005.1 Frailty is an 
increasingly common condition in older people but is not an inevitable part of ageing.2

Frail people are subject to increased vulnerability, which puts them at risk of negative 
health outcomes such as institutionalization, disability, and mortality. Research has shown 
that frailty is an important indicator of health status in old age and therefore a better 
predictor for treatment or intervention than chronological age.3,4 An ageing (frail) 
population is associated with increased health service utilization and related costs. 
Therefore, our health care system needs to adapt to deal with the problems that will arise 
with an ageing population.5,6

Even in the same clinical population, different instruments yield prevalence 
figures on frailty ranging from 36% to 88%.7 It therefore remains unclear what the exact 
prevalence of frailty is and, more importantly, who these frail people are. Current 
literature on frailty shows us that different authors emphasize different aspects of frailty.8

The lack of consensus is mainly owed to the debate on whether frailty should be defined 
purely in terms of biomedical factors or whether psychosocial factors should be taken into 
account as well.9 The ‘phenotype of frailty’ definition proposed by Fried and colleagues is 
a widely cited definition that is focused on the physical problems that affect older people10

and there are many more definitions that focus particularly on the physical dimension.11-15

In the last few years, however, frailty has increasingly been acknowledged to be not only a 
biological or physiological state but also a multidimensional concept.2,6,16-20 In addition, 
frailty seems to be not only a multidimensional concept but also a dynamic state with 
multiple interrelated factors.6,11 Brocklehurst described a balance between biomedical and 
psychosocial components to construct a dynamic model of frailty.21 From this approach 
Rockwood and colleagues derived a dynamic model of frailty that considers that the level 
of frailty is determined by the complex interplay between personal and environmental 
factors.17 Personal factors may include cognitive, physical, psychological, and spiritual 
factors, whereas environmental factors include financial, social, living situation, legal and, 
where relevant, institutional factors.6 These personal factors can become deficits; for 
example, in the case of physical and/or cognitive deterioration. These deficits are 
therefore related to frailty. The environmental factors can be perceived as resources, for 
example in the case of educational level where relatives and/ or parents supplied in 
educational support in the past which resulted in higher educational levels for the elder 



Chapter 2 

20

person. As an illustration of this, people can be physically frail, but can cope with these 
difficulties because they live with a partner who supports them.  

In this paper we study the relationship between such factors by answering the 
following question: to what extent are a person's resources a protective factor against 
negative outcomes caused by frailty in older men and women? These resources and 
potential deficits will be related to two specific outcome measures, namely self-perceived 
health and the amount of professional care that is received. The hypothesis is that people 
with more environmental resources (i.e. high educational level, living with a partner, no 
financial difficulties) are less at risk of personal negative outcomes caused by frailty. 
Differences between men and women are taken into account as it is known that they 
differ in how they perceive their health. For men, physical problems are more important 
whereas women put more emphasis on the psychosocial aspects.22

Subjects and Methods 

Subjects and Design 
This study was based on data from a cross-sectional postal survey designed by the public 
health service in the south of the Netherlands. The questionnaire was sent to a 
representative sample (derived from the municipal register) of 10,865 community-
dwelling people aged 70 and over in October 2008, and included questions concerning 
sociodemographic characteristics, health status, lifestyle, special care needs and health 
care utilization. The questionnaire was returned by 7,551 people (response rate 69.5%). 
Only complete cases were used for analysis (n=5,559). 

Independent variables 
Multimorbidity, difficulty in performing ADL activities, psychological distress, and 
loneliness were defined as personal deficits. These four different domains were used to 
emphasize the multidimensional character of frailty as suggested by several authors (e.g. 
Schuurmans et al. 20044, Pel-Little et al. 200923) and is loosely based on instruments that 
screen for frailty like the Groningen Frailty Indicator.4 Multimorbidity (i.e. the co-
occurrence of two or more diseases within one patient) was conceptualized by a simple 
disease count.24 This disease count was based on self-reported medical conditions 
diagnosed by a medical doctor in the past 12 months (comprising 23 conditions which can 
be categorized as cardiovascular, metabolic, neuropsychiatric, and musculoskeletal 
disorders). Two groups were created: people without multimorbidity (i.e. no or only one 
disease), and people with multimorbidity (i.e. two or more diseases). Difficulty in 
performing ADL activities was measured by 10 questions, based on the Katz Index of 
Independence in Activities of Daily Living25, which addressed 10 different ADL activities 
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such as eating and drinking, and walking up and down the stairs. Answer options for all 
questions were: no difficulty, some difficulty, great difficulty, and only with help from 
others. Again, two groups were created: people without difficulty in performing ADL 
activities, and people with difficulty in performing ADL activities (i.e. they answered one or 
more questions with ‘with great difficulty’ or ‘only with help from others’). Psychological 
distress was measured with a questionnaire that included 10 questions derived from the 
depression and anxiety subscales of the Kessler Psychological Distress Scale (K10).26 The 
K10 comprised questions such as: ‘How often did you feel nervous?’ and ‘How often did 
you feel sad and depressed?’ with answer options: always, most of the time, sometimes, 
now and then, and never. The theoretical total score ranged from 10 (no distress) to 50 
(severe distress). Two groups were created on the basis of this score: people with 
low/medium psychological distress and people with high psychological distress (i.e. a 
score of 20 or more which was found to be the best cut-off score for the K10 in screening 
for depressive and anxiety disorders).27 Loneliness was measured with the 11-item 
loneliness scale developed by De Jong-Gierveld and Kamphuis28 which comprised 
questions such as: ‘I experience a general sense of emptiness’ and ‘I often feel rejected’. 
Possible answers were: yes, more or less, and no. The theoretical score ranged from zero 
(no loneliness) to 11 (severe loneliness). Two groups were formed on the basis of this 
score: people who perceived themselves as not lonely (i.e. a score of zero to two), and 
people who perceived themselves as lonely (i.e. a score of three or more). This cut-off 
score was chosen to distinguish between lonely people and not lonely people.29

Resources that were measured in this study were financial situation, educational 
level, and living-alone status. Financial situation was measured by the question ‘Do you 
find it hard to make ends meet?’ Two groups were formed: those who reported having 
trouble living on the money they earn, and those who reported not having any trouble.  
Educational level was measured by asking about the highest educational level that had 
been completed. Two groups were created: those who reported a low/medium 
educational level (i.e. those who at most had completed intermediate vocational 
education or higher general education), and those who reported a high educational level 
(i.e. those who had completed higher vocational education or university). Living-alone 
status was measured by asking if the person lived alone or with other people. Again, two 
groups were formed: those who reported living alone and those who reported living with 
others.

Dependent variables 
Receiving professional care and self-perceived health were used as outcome measures. 
Receiving professional care was measured by asking people if they received professional 
care in any of five different domains (personal care, housework, nursing, day treatment, 
daycare). Professional care was based on a formal care needs assessment as carried out by 
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a governmental agency and therefore related to health problems. Two groups were 
created: receiving professional care in one or more domains, and not receiving 
professional care.  

Self-perceived health was measured with a five-point scale: ‘How would you, in 
general, rate your health?’ The answer options were excellent, very good, good, 
moderate, and bad. Two groups were formed: good to excellent self-perceived health, and 
moderate to bad self-perceived health. 

Statistical analysis 
First, descriptives were computed for females, males and the total group of respondents. 
Next, to see whether personal resources moderate the negative effects of personal 
deficits on the two potential adverse outcomes of frailty, self-perceived health and 
receiving professional care, logistic regression analyses were performed. Deficits 
(multimorbidity, difficulty in performing ADL activities, psychological distress, loneliness) 
and resources (educational level, financial situation, living-alone status) were related to 
both self-perceived health and receiving professional care. For each of the two outcome 
variables (i.e. self-perceived health and received professional care) a logistic regression 
analysis was performed for both men and women using a stepwise backward method. The 
deficits and the resources where included as separate variables (i.e. four deficits and three 
resources). Within each step the least significant interaction term was eliminated from the 
model. These tests were done to explore the data and to come to a final model. Actual, 
formal hypotheses were not tested. For this reason the p-value was not adjusted for 
multiple testing. This eventually led to four final models that only included the seven 
independent variables and the significant interaction terms. In all models, age was 
included as covariate. Only people with no missing data were included in the analyses 
(n=5,559). Odds ratios (OR) and 95% confidence intervals (CI) were reported; p values 
0.05 were considered statistically significant. Data were analysed with IBM SPSS statistics 
for Windows, version 19.0.       

Results 
Only complete cases were used in the analyses. A mean age of 78.0 (SD ±5.1) and 78.6 (SD 
±5.0) was found for the complete and incomplete cases respectively. Despite the small 
differences in mean age they were significantly different (p < 0.01). In addition, there were 
significantly (p = 0.001) more women in the group with incomplete cases than in the group 
with complete cases (59.3 vs. 53.9%). Descriptive characteristics of the study population 
(n=5,559) are shown in Table 1. The sample included 46.1% men (n=2,561) and 53.9% 
women (n=2,998) with a mean age of 77.5 for the men and 78.4 for the women.  



Resources as a protective factor for negative outcomes of frailty in elderly people 

23

Table 1 Descriptive characteristics of the study population (n=5,559) and gender comparison
Variable Total group Female Male

(n = 5,559) (n = 2,998) (n = 2,561) p
Age Years (mean, SD) 78 ± 5,1 78.4 ±5.3 77.5 ±4.9 0.000A

Sex Female 2,998 (53.9%)
Male 2,561 (46.1%)

Deficits Multimorbidity 3,230 (58.1%) 1,863 (62.1%) 1,367 (53.4%) 0.000B

Difficulty in
performing ADLs 1,323 (23.8%) 871 (29.1%) 452 (17.6%) 0.000B

Loneliness 2,432 (43.7%) 1,336 (44.6%) 1,096 (42.8%) 0.186B

Psychological 
distress 1,146 (20.6%) 756 (25.2%) 390 (15.2%) 0.000B

Resources No financial 
difficulties 4,776 (85.9%) 2,544 (84.9%) 2,232 (87.2%) 0.014B

High educational 
level 606 (10.9%) 180   (6.0%) 426 (16.6%) 0.000B

Living-alone 
status 2,113 (38.1%) 1,557 (51.9%) 556 (21.7%) 0.000B

Self-perceived Good to excellent 3,373 (60.7%) 1,769 (59.0%) 1,604 (62.6%) 0.006B

health Moderate to bad 2,186 (39.3%) 1,229 (41.0%) 957 (37.4%)
Receiving Yes 1,552 (27.9%) 1,036 (34.6%) 516 (20.1%) 0.000B

care No 4,007 (72.1%) 1,962 (65.4%) 2,045 (79.9%)
Note: A Independent-means t-test, B Chi-Square Tests

In our sample, 60.7% of the participants (n=3,373) rated their health as good to excellent, 
and 39.3% of the participants (n=2,186) rated their health as moderate to bad. Of the 
men, 62.6% rated their health as good to excellent (n=1,604) compared with 59.0% of the 
women (n=1,769). Professional care was received by 27.9% of all participants (N=1,552); 
respectively 20.1% for men (n=516) and 34.6% for women (n=1,036). 

With respect to self-perceived health, all deficits and resources except loneliness 
and living-alone status remained significant in the final logistic regression model for men 
(Table 2). In this model, multimorbidity, difficulty in performing ADL activities and 
psychological distress were significantly related to bad/moderate self-perceived health 
(OR 4.13, 19.32, and 5.71 respectively). A significant interaction term was found for 
difficulty in performing ADL activities and educational level in men (p<.05). This indicates 
that difficulty in performing ADL activities was more strongly related to moderate/bad 
self-perceived health for men with a high educational level (OR 19.54, 95% CI = 6.29 - 
60.77) than for men with a low/medium educational level (OR 5.39, 95% CI = 3.97 - 7.34). 
For women, all deficits and resources remained significantly related to self-perceived 
health in the final model.  
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Table 2 Logistic regression analyses displaying the outcome variables self-perceived health and 
received professional care and their relations with deficits and resources and the significant 
interaction terms: odds ratios (OR) and 95% confidence intervals (95% CI) and p-values 

Note: A 0 = good-excellent self-perceived health, 1 = moderate – bad self-perceived health. B 0 = no 
professional care received, 1 = professional care received. C 0 = no multimorbidity, 1=multimorbidity; 
D 0 = no difficulty, 1 = difficulty; E 0 = no distress, 1 = distress; F 0 = not lonely, 1 = lonely; G 0 = no 
problems, 1 = problems; H 0 = high educational level, 1 = low-medium educational level; I 0 = not 
living alone, 1 = living alone. Note: all interaction terms were added in the first model in the 
backward logistic regression analyses but were removed if not significant. Therefore the table only 
displays the significant interaction terms. 

A significant interaction term was found for psychological distress and educational level 
(p<.05), indicating that psychological distress was more strongly related to moderate/bad 
self-perceived health for women with a high educational level (OR 16.41, 95% CI = 4.18 - 
64.39) than for women with a low/medium educational level (OR 3.34, 95% CI = 2.67 – 

Self-perceived health A Received professional careB

OR         (95% CI) p OR        (95% CI) p
Male: Deficits
Multimorbidity C 4.13   (3.36- 5.07) 0.00 1.32     (1.02-1.70) 0.03
Difficulty in performing 

ADLs D 19.32   (6.27-59.50) 0.00 4.59     (3.49-6.04) 0.00
Psychological distress E 5.71     (4.14-7.89) 0.00 1.76     (1.31-2.37) 0.00
Loneliness F 1.17     (0.95-1.44) 0.14 1.42     (1.11-1.81) 0.01
Resources
Living-alone status G 0.93     (0.72-1.20) 0.59 3.71     (2.89-4.77) 0.00
Financial situation H 1.43     (1.06-1.93) 0.02 1.46     (1.05-2.01) 0.02
Educational level I 2.07     (1.52-2.81) 0.00 1.24     (0.88-1.76) 0.22

Age 1.03     (1.00-1.05) 0.02 1.14     (1.12-1.17) 0.00
ADLs*Educational level 0.28     (0.09-0.89) 0.03 -- -- --

Female: Deficits
Multimorbidity C 3.94     (3.23-4.81) 0.00 1.82     (1.49-2.23) 0.00
Difficulty in performing 

ADLs D 4.56     (3.69-5.65) 0.00 3.13     (2.32-4.22) 0.00
Psychological distress E 12.33   (3.87-39.32) 0.00 1.81     (1.46-2.25) 0.00
Loneliness F 1.41     (1.17-1.70) 0.00 1.23     (1.02-1.49) 0.01
Resources
Living-alone status G 0.78     (0.64-0.94) 0.01 1.63     (1.29-2.06) 0.00
Financial situation H 1.45     (1.13-1.86) 0.00 1.60     (1.25-2.05) 0.00
Educational level I 2.09     (1.29-3.40) 0.00 0.87     (0.59-1.29) 0.47

Age 1.01     (0.99-1.03) 0.53 1.12     (1.09-1.14) 0.00
Psychological distress
*Educational level 0.27     (0.08-0.88) 0.03 -- -- --
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4.17). With respect to received professional care, all deficits and resources except 
educational level remained significant in the final model for men. No significant 
interaction term was found. For women also, all deficits and resources except educational 
level remained significantly related to received professional care in the final model. In 
addition, a significant interaction term was found for difficulty in performing ADL activities 
and living-alone status (p<.05), indicating that difficulty in performing ADL activities was 
more strongly related to receiving professional care for women who lived alone (OR 4.77, 
95% CI = 3.64 – 6.25) than for women who did not (OR 3.17, 95% CI = 2.31 – 4.35). 

Discussion 
This paper answered the question whether resources, such as educational level, financial 
situation, and living-alone status, moderated the negative effects of selected deficits on 
two potential adverse consequences of frailty: self-perceived health and receiving 
professional care. Results show that resources partly moderate the impact of deficits on 
self-perceived health and receiving professional care. The large representative database of 
participants living in the community offered the opportunity to study differences between 
men and women.  

With respect to self-perceived health the significant interaction effect found in 
men indicates that there is a stronger relationship between difficulty in performing ADL 
activities and moderate/bad self-perceived health for men with a higher educational level 
than for those with a low/medium educational level. In women, the significant interaction 
effect indicates that there is a stronger relationship between psychological distress and 
moderate/bad self-perceived health for women with a higher educational level than for 
those with a low/medium educational level. In both men and women it is the variable with 
the strongest relationship with moderate/bad self-perceived health that is modified by 
educational level (i.e. difficulty in performing ADL activities in men and psychological 
distress in women). This is in line with previous research, which showed that women’s and 
men’s health is predicted by genuinely different factors. In men, functional health status is 
more important in determining health, whereas in women psychosocial factors play a 
more important role.30 Women who live with their older spouse are more likely to be 
giving care, and as a result experience a higher psychological burden. In addition, they 
receive less support from their spouse.31 This could explain the higher psychological 
distress that women experience. Further, it is known that people with a higher 
educational level have a better knowledge of health-relevant information and are better 
able to absorb this kind of information.32 Furthermore, people with a high educational 
level are more likely to report their health correctly.33 As a result people with a higher 
educational level seem to have a more realistic perception of their own health situation. 
This could lead to an earlier recognition of possible health-threatening problems and 
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implies that people who do not have a high educational level are therefore more at risk of 
the development of health problems. When the main effects are considered, similar 
differences between men and women can be identified. The relationship between 
difficulty in performing ADL activities and self-perceived health is particularly strong in 
men, whereas the association between psychological distress and self-perceived health is 
strong in women.

With respect to receiving professional care the significant interaction effect found 
in women indicates that women who live alone and suffer from difficulty in performing 
ADL activities particularly depend on professional care as compared with those who live 
with others. This interaction effect is not seen in men and could be explained by the fact 
that men are less likely to live alone as they tend to marry younger women and die earlier 
than women of their age. Widowhood amongst men is less likely than amongst women34,
as was the case in our sample. Difficulty in performing ADL activities refers to basic self-
care including activities such as eating and drinking, and walking up and down the stairs. It 
seems logical that people who have problems doing these kinds of activities themselves 
need instrumental help (e.g. professional care). 

When the main effects are considered differences between men and women can 
be identified. In men, living-alone status was strongly related to received professional 
care. Men benefit more from living with a spouse than do women. This could be explained 
by the younger age and better health of female spouses, but also by differences between 
men and women when they provide informal care within a marriage. A spouse, whether 
male or female, can provide personal care35 which may have other kinds of beneficial 
effects such as support. In addition, a spouse can stimulate positive health behaviours.36 It 
is suggested that a male spouse may not be as effective as a caregiver for women37, which 
makes men more dependent on their woman and women more dependent on a caregiver, 
because their husband has already died. Our findings must be interpreted in the light of 
some possible limitations. All data are based on participants’ self-reports. This could have 
compromised the validity of the data. Next, a total of 7,551 participants returned the 
questionnaire (69%). This means that, in addition to the fact that only complete cases 
were used, 5,559 out of a total of 10,865 cases were included in the analysis. The 
complete cases differed from the incomplete cases with respect to age and sex. These 
changes were significant but in absolute terms they will probably have little effect. As non-
response is associated with morbidity this may have led to an underestimation of the 
influence of the resources on the relationships between the deficits and health status of 
the studied subjects. Further, a simple disorder count is a rough measure of 
multimorbidity given the high variability in seriousness of the different disorders (e.g. 
myocardial infarction vs. arthritis). This could explain why multimorbidity is not as strongly 
related to self-perceived health as difficulty in performing ADL activities and psychological 
distress. Finally, an existing database was used which means that the health-related 
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factors that were included in this study were fixed and therefore had to be chosen from 
this database.   

Limitations notwithstanding, the results of this study give insight into the way in 
which resources may serve as a protective factor against adverse consequences of frailty 
in older people. They modify the relationship between deficits and outcomes such as self-
perceived health and use of professional care. Professionals should be aware of the 
impact of resources on self-perceived health. It is often suggested that implementation of 
lifestyle interventions could tackle the health problems in people who are more at risk 
than others (e.g. owing to a lower educational level) but it is not always clear if such 
interventions succeed.38 With respect to future research studies could include other 
deficits (such as involuntary weight loss, nutrition, and medication use) and resources 
(such as social network, and coping strategies).  
In conclusion, to judge whether a person is at risk of adverse consequences caused by 
deficits, it is important to look at the available resources like educational level and living-
alone status as they moderate, at least in part, the impact of deficits on self-perceived 
health and receiving personal care. Some groups of older people seem to be more 
vulnerable as they lack resources. This should be taken into account in deciding when 
elderly people are at risk of negative outcomes of frailty and is therefore important for 
policy-makers.  
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Abstract 

Background: Frailty is considered a predictor for negative outcomes such as disability, 
decreased quality of life, and hospital admission. Frailty measures have been developed 
that include different dimensions.  

Objective: We examined whether people who are physically frail are more at risk for 
negative outcomes of frailty if they also suffer from psychological, cognitive or social 
frailty. 

Methods: Frailty was measured at baseline by means of the Groningen Frailty Indicator 
(GFI), which comprises a physical, cognitive, social, and psychological dimension. Only frail 
persons were included in the study (GFI 5) that, in addition, had to be frail in the physical 
dimension (i.e. 1 on this dimension). IADL disability and quality of life were measured at 
baseline and at 12 months. Hospital admission was assessed during this period. In this 
physically frail sample effects of the other three frailty dimensions were studied in 
regression models.  

Results: The sample (n= 334, mean age 78.1, range 70-92) included 40.1% frail men and 
59.9% frail women. Overall, no additional effects for the cognitive, social or psychosocial 
dimensions were found: other frailty dimensions did not have an additional impact on 
disability, quality of life or hospital admission in people who already suffered from 
physical frailty. Higher scores of physical frailty were significantly related to IADL disability 
(p <.05) and hospital admission (p <.05). Additional analysis showed that the physical 
frailty score predicted IADL disability and hospital admission better than the GFI overall 
score. 

Conclusion: Results of this study suggest that persons, who are physically frail, according 
to the GFI, are not more at risk for negative outcomes of frailty (i.e. IADL disability, 
decreased quality of life, hospital admission) if they in addition suffer from cognitive, 
social or psychological frailty. In addition, for the prediction of IADL disability or hospital 
admission, the focus for screening should be on the physical frailty score instead of the GFI 
overall score including different dimensions.
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Introduction 
Frailty is believed to be an increasingly common condition in older people but is not an 
inevitable part of ageing.1 Although frailty has been conceptualized by several authors as a 
mainly physiological phenomenon2-5, others consider frailty more as a multidimensional 
concept1,6-8 including physical, cognitive, social, and/or psychological indicators. Research 
has shown that frailty is an important indicator of health status in old age.9,10 Frail people 
are at risk of negative health outcomes such as disability, decreased quality of life and 
hospital admission. Disability and frailty are considered to be two different concepts.11

Frailty, from a multidimensional approach, is generally focused on personal deficits, 
possibly taking resources into account12, without reference to actual performance of roles 
and tasks. Disability is a complex and highly dynamic process and is defined as a limitation 
in the performance of socially defined roles and tasks within a socio-cultural and physical 
environment13, and is therefore different from frailty. Recent studies have indicated that 
the physical, cognitive, psychological and social dimensions are of great importance in the 
concept of frailty.14-16

Although several frailty measures such as the Groningen Frailty Indicator (GFI)17,
the Tilburg Frailty Indicator (TFI)18, the Frailty Index (FI)19, and the Clinical Global 
Impression of Change in Physical Frailty (CGIC-PF)20 include different dimensions, they all 
generally assume a cumulative model of frailty i.e. scores are created by adding different 
items from different dimensions. However, older persons with the same sum score may 
suffer from different symptoms or from deficits in different dimensions, and these 
screening instruments do not take the co-occurrence of deficits in different frailty 
dimensions into account. Instead, people are defined as frail based on a sum score. There 
are studies that report on the predictability of such cumulative frailty instruments.21,22

Gobbens and colleagues studied the differential effect of dimensions within a frailty 
screening instrument on negative outcomes.15 They found that physical frailty was mostly 
responsible for the significant effect of frailty on the outcomes of disability, decreased 
quality of life, and health care utilization. However, it remains unclear whether people 
who suffer from multiple frailty dimensions are at greater risk for negative outcomes of 
frailty. As deficits in the physical dimension are particularly known to be important 
predictors for negative outcomes, this dimension may be taken as reference.15,23 Are 
people more at risk if they, in addition to physical frailty, also suffer from psychological 
frailty, for example? So more specifically, in the present study we seek to examine 
whether cognitive, social, and/or psychological frailty measures have predictive value for 
IADL disability, quality of life and hospital admission in a physically frail sample of 
community-living older people. We expect that a one-year follow-up period is sufficient to 
detect any changes in IADL disability, quality of life and hospital admission in a sample of 
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frail older people since they are more susceptible for change compared to relatively 
healthy older people. 

Methods 

Study design and participants 
A longitudinal study was conducted from January 2010 until June 2011 in a sample of frail 
community-living people aged 70 or older in the southern part of the Netherlands. 
Potential participants were recruited via the general practitioners (GPs) at 14 general 
practices. The GPs’ databases were used to send out a screening questionnaire including 
the Groningen Frailty Indicator (GFI)17 to persons aged 70 or older, with a maximum of 350 
persons per general practice. If more than 350 persons per practice were aged 70 or older, 
a random selection was drawn for initial screening purposes. Initially 4298 persons were 
approached to participate in the study. A total of 3521 persons responded. Only frail older 
people were included in the study because they are expected to be more at risk for 
adverse outcomes than relatively healthy older people. Participants with a GFI score of 5 
or higher were considered frail24 and this was used as the baseline measurement for 
frailty. Of the 3521 persons who responded, 498 were frail according to the GFI and signed 
an informed consent. Since our research question focuses on physically frail people, an 
additional 23 people were excluded who were not physically frail, i.e. did not score on any 
of the items for physical frailty. In total, 475 people were eligible for the study. In addition, 
IADL disability and quality of life were measured at baseline and at a 12-month follow-up. 
Hospital admission between baseline and follow-up was measured retrospectively at 
follow-up. A total number of 421 people completed baseline measurements. All data were 
collected through postal questionnaires. The study obtained approval from the Medical 
Ethical Committee of Maastricht University Medical Center in the Netherlands. 

Independent variables 
Frailty was measured using the GFI, a self-reporting screening instrument that consists of 
15 items and focuses on deficits in four different dimensions17: physical (9 items, mobility 
functions, physical fitness, unintentional weight loss, vision, hearing), cognitive (1 item, 
memory problems), social (3 items, missing people around, feeling abandoned, 
experiencing emptiness) and psychological (2 items, feeling downhearted or blue, feeling 
nervous or anxious). Every item is scored either 0 or 1. Scores for the total GFI 
theoretically range from 0 to 15 with higher scores indicating higher levels of frailty.10,17

Scores on the GFI dimensions theoretically range from 0 to 9 (physical) 0 to 1 (cognitive), 0 
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to 3 (social) and 0 to 2 (psychological). As we included only physically frail older persons in 
the present study, the observed range for this dimension could range from 1 to 9. 

Dependent variables 
IADL disability was measured using the Katz IADL scale, which consists of 7 items.25 The 
Katz IADL scale measures whether personal assistance is needed for the following 
functions in the instrumental activities of daily living: telephone use, taking medication, 
shopping, preparing meals, taking care of the house, ability to handle finances, and 
traveling. Items can be answered with ‘yes’ or ‘no’. Scores for the Katz IADL scale 
theoretically range from 0-7 with higher scores indicating higher levels of IADL disability. 
Quality of life was measured on a 5-point scale: ‘How would you, in general, rate your 
quality of life?’ The answer options were ‘excellent’, ‘very good’, ‘good’, ‘moderate’, and 
‘bad’. Two groups were formed: good to excellent, and moderate to bad.  Hospital 
admission was measured by asking how many days in the past year had been spent in a 
hospital. Two groups were created, those who spent one or more days in hospital in the 
past year and those who did not spend any days in hospital. 

Statistical analysis 
First, descriptive statistics were computed for sociodemographics, independent and 
dependent variables.   

To examine whether people are more at risk for developing IADL disability, 
decreased quality of life and hospital admission if they, in addition to physical frailty, also 
suffer from cognitive, social, and/or psychological frailty the following procedure was 
conducted. Note that all of the participants are physically frail. However, not all 
participants are frail in the other three dimensions (i.e. cognitive, social and 
psychological). Based on the median score we made two categories for each of the three 
dimensions (i.e. cognitive, social and psychological) indicating that they were either frail 
(1) or not frail (0). For the outcome measure IADL disability a linear regression analysis 
was performed. Basic assumptions for regression analysis (including normality of 
distribution) were checked for the variable IADL disability. Logistic regression analyses 
were performed for hospital admission and quality of life. For each outcome measure we 
performed three separate analyses (for each of the three dimensions, i.e. cognitive, social 
and psychological). Gender, age, multimorbidity and an index score for the physical 
dimension were included as covariates in all models. With respect to multimorbidity, two 
groups were created: people without multimorbidity (i.e. no or only one disease), and 
people with multimorbidity (i.e. two or more diseases). Baseline levels of IADL disability 
and quality of life were included in the analyses where either IADL disability or quality of 
life was the outcome measure.  
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Results 
Initially 4298 persons aged 70 years or older were approached to participate in the study. 
A total of 3521 persons responded, of whom 421 were included in the study as they met 
the inclusion criteria (i.e. GFI 5, informed consent, completed baseline measurement). 
Ultimately, 334 persons completed the follow up measurement after 1 year and were 
used in the analyses (see Figure 1 for flow of participants). 

Figure 1: Flow of participants through measurements

T-tests show no statistically significant differences with respect to GFI scores between the 
persons who completed the follow up measurement after one year and those lost to 
follow-up (mean GFI scores 6.9 and 7.1, respectively, p= 0.251).  

A significant difference with respect to age could be identified between those 
who completed the follow up and those lost to follow up (mean age 78.1 and 79.6, 
respectively, (p=0.025).  Descriptive statistics of the sample (n=334) are shown in Table 1. 
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Table 1 Participant characteristics (n=334)
Variable Total group
Age (mean ± SD) 78.1 ± 4.9
Sex Female 200 (59.9%)

Male 134 (40.1%)
GFI (mean ± SD) Overall (range 5-14)A 6.9 ± 1.7
Physical dimension (index) Range 1-8A 2.8 ± 1.4
Cognitive No 77.8%

Yes 22.2%
Social No 48.5%

Yes 51.5%
Psychological No 34.9%

Yes 65.1%

Katz IADL baseline (mean ± SD) (range 0-7)A 2.0 ± 1.6 
Hospital admissionB Yes 25.3%

No 74.7 %
Quality of life Excellent - Good 49.9%

Moderate - Bad 50.1%
MultimorbitiyC Yes 93.7%

No 6.3%
A Observed range. B Hospital admission was measured over the period between baseline and 12 
months follow up. C Multimorbidity was defined as having two or more diseases.  
Note: Cognitive, social and psychological dimension were coded as ‘yes’ or ‘no’. ‘No’ indicates only 
physical frailty. ‘Yes’ indicates physical frailty and frail concerning the dimension (i.e. cognitive, social 
psychological).  

The Spearman correlation between IADL at baseline and at 12 months follow up was .767 
(p<.001); the correlation for quality of life (5 categories) was .544 (p<.001). The linear 
regression analysis showed that the physical frailty score significantly predicts IADL 
disability at 12 months (Table 2). We did not find an effect for cognitive, social or 
psychological frailty on IADL disability.  
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Table 2 Multiple regression analysis: impact of frailty components on IADL disability after one year
IADL Disability        

B CI 95%
GFI Cognitive (0,1) 0.036 0.009 -0.248 - 0.320
GFI Physical (1-9) 0.108 0.093* 0.015 - 0.201
Age 0.030 0.090* 0.006 - 0.054
Sex (1,2) -0.050 -0.015 -0.291 - 0.191
IADL Disability T0 (0-7) 0.679 0.688*** 0.598 - 0.760
Multimorbidity (0,1) 0.417 0.072* 0.012 - 0.821

GFI Social (0,1) -0.099 -0.030 -0.328 - 0.131
GFI Physical (1-9) 0.101 0.087* 0.007 - 0.194
Age 0.030 0.091* 0.007 - 0.054
Sex (1,2) -0.051 -0.015 -0.285 - 0.183
IADL Disability T0 (0-7) 0.685 0.694*** 0.605 - 0.765
Multimorbidity (0,1) 0.419 0.072* 0.015 - 0.823

GFI Psychological (0,1) -0.071 -0.021 -0.314 – 0.171
GFI Physical (1-9) 0.101 0.087* 0.008 – 0.194
Age 0.029 0.087* 0.005 – 0.053
Sex (1,2) -0.066 -0.020 -0.301 – 0.169
IADL Disability T0 (0-7) 0.684 0.694*** 0.604 – 0.764
Multimorbidity (0,1) 0.431 0.074* 0.026 – 0.837

Note: GFI= Groningen Frailty Indicator. *p<0.05 **p<0.01 ***p<0.001; CI confidence interval 
GFI Cognitive was coded 0=only physical frailty 1= cognitive and physical frailty; GFI Social was coded 
0=only physical frailty 1= social and physical frailty; GFI Psychological was coded 0=only physical 
frailty 1= psychological and physical frailty; GFI Physical is an index score ranging from 0-9, higher 
scores indicate higher levels of physical frailty; Age is in years; Sex was coded 1=male, 2=female; 
Disability T0 is an index score ranging from 0-7, higher scores indicate higher levels of IADL disability; 
multimorbidity was coded 0= no multimorbidity, 1=multimorbidity   

The logistic regression analysis with respect to hospital admission revealed a significant 
effect for the physical frailty score of the GFI (Table 3). Again, we did not find an effect for 
cognitive, social or psychological frailty. Finally, with respect to quality of life at 12 
months, the logistic regression analyses showed no significant effects except for the 
baseline value of quality of life (Table 3). 
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Table 3 Logistic regression analysis: impact of frailty components on hospital admission and quality 
of life after one year

Note: GFI= Groningen Frailty Indicator. aNA = Not Applicable. *p<0.05, **p<0.001 
CI confidence interval; GFI Cognitive was coded 0=only physical frailty 1= cognitive and physical 
frailty; GFI Social was coded 0=only physical frailty 1= social and physical frailty; GFI Psychological 
was coded 0=only physical frailty 1= psychological and physical frailty; GFI Physical is an index score 
ranging from 0-9, higher scores indicate higher levels of physical frailty; Age is in years; Sex was 
coded 1=male, 2=female; Quality of life was coded 0=excellent-good, 1=moderate-bad, higher scores 
indicate higher levels of IADL disability; multimorbidity was coded 0= no multimorbidity, 
1=multimorbidity   

As we found significant effects of the physical frailty score for both IADL disability and 
hospitalization, we additionally compared the effects of the physical frailty score with the 
full GFI score on both IADL disability and hospitalization. The results show stronger effects 
for the physical frailty score of the GFI than for the full GFI score for both IADL disability (
0.092, CI 0.015-0.200 vs  0.022, CI 95% -0.056 – 0.099, respectively) and hospital 
admission (OR 1.240, CI 95% 1.033-1.487 vs OR 1.101, CI 95 % 0.948-1.277 respectively).  

Hospital Admission Quality of life
OR        [95% CI] OR           [95% CI]

GFI Cognitive (0,1) 1.090   [0.591 – 2.009] 0.664     [0.353 – 1.250]
GFI Physical (1-9) 1.256   [1.048 – 1.506]* 1.059     [0.879 – 1.277]
Age 0.958    [0.907 – 1.010] 0.981     [0.929 – 1.035]
Sex (1,2) 0.805    [0.477 - 1.357] 0.757     [0.445 – 1.287]
Quality of Life T0 (0,1) NAa 10.007 [5.948 – 16.838]**
Multimorbidity (0,1) 0.975    [0.393 – 2.423] 0.953     [0.387 – 2.348]

GFI Social (0,1) 1.272    [0.765 – 2.126] 1.293      [0.768 – 2.176]
GFI Physical (1-9) 1.267    [1.057 – 1.520]* 1.077      [0.889 – 1.303]
Age 0.957    [0.907 – 1.010] 0.976      [0.925 – 1.030]
Sex (1,2) 0.775    [0.464 – 1.293] 0.794      [0.472 – 1.337]
Quality of Life T0 (0,1) NAa 9.260    [5.501 – 15.588]**
Multimorbidity (0,1) 0.981    [0.394 – 2.442] 0.955      [0.389 – 2.347]

GFI Psychological (0,1) 0.915    [0.537 – 1.558] 1.141     [0.662 – 1.967]
GFI Physical (1-9) 1.251  [1.043 – 1.500]* 1.064     [0.881 – 1.285]
Age 0.956    [0.906 – 1.009] 0.981     [0.930 – 1.035]
Sex (1,2) 0.792    [0.476 – 1.319] 0.799     [0.474 – 1.346]
Quality of Life T0 (0,1) NAa 9.649   [5.710 – 16.304]**
Multimorbidity (0,1) 0.999    [0.401 – 2.490] 0.922     [0.374 – 2.269]
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Discussion 
Our aim was to study whether physically frail older people are more at risk for developing 
IADL disability, decreased quality of life and hospital admission if they also suffer from 
cognitive, social or psychological frailty. Neither one of the cognitive, social or 
psychological dimension did show a predictive effect on any of the outcome measures in a 
physically frail sample. This suggests that people who are physically frail are not more at 
risk of IADL disability, poor quality of life or hospital admission during a one-year period if 
they additionally suffer from other frailty dimensions (i.e. cognitive, social, psychological). 
The physical frailty score predicts change in IADL disability better than does the GFI overall 
score. This also holds true for hospital admission, where the physical frailty score is a 
better predictor than the overall GFI score.  

The importance of physical frailty has already been pointed out.4 Several studies 
investigated the predictive value of different screening instruments on negative outcomes 
of frailty. Daniels and colleagues21 compared the predictive value of three multi-
dimensional screening instruments (i.e. the Groningen Frailty Indicator (GFI), the Tilburg 
Frailty Indicator (TFI), and the Sherbrooke Postal Questionnaire (SPQ)) for the 
development of disability, hospital admission, and mortality. They found that those 
identified as frail have more than twice the risk of developing a disability compared to 
their non-frail counterparts.21 Gobbens and colleagues tested the predictive value of the 
TFI18 and its three dimensions of frailty (physical, social, and psychological) and concluded 
that physical frailty had the most significant effect on disability, quality of life and health 
care utilization.15 This is in line with our findings which point out that physical frailty seems 
to be the best predictor of IADL disability and hospital admission.  

Quality of life has been shown to be negatively affected by frailty.26 Quality of life 
is a general reflection of how satisfied someone is with their own life. The literature 
suggests that factors contributing to quality of life can be physical, psychological or 
social.27 Although these three dimensions are present in the GFI, we did not find any 
additional effect of any of the dimensions to the effect of the physical dimension. 
Gobbens and colleagues, for example, did find a significant effect for the physical, 
psychological, and social dimension on quality of life.15 They, however, recruited people 
from an open population and therefore included older persons who were both frail and 
non-frail. The variability in quality of life between those who are frail and those who are 
not frail is expected to be larger. In this study, only frail older persons were included.  

Important risk factors for hospital admission are severe morbidity and previous 
hospitalization.28 Among older persons a decrease in functional capacities often 
accompanies a disease before hospital admission.29 This may explain the significant 
prediction of hospital admission for the physical frailty score. It seems plausible that 
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people are admitted to a hospital because they have physical problems, which are 
particularly related to physical frailty. A possible explanation for the absence of a positive 
association for the other dimension of frailty might be that older people are not more 
likely to be admitted to a hospital when they are feeling abandoned, anxious or sad than 
when they are not. In our analysis multimorbidity was not significantly related to hospital 
admission. It remains unclear, however, whether physical frailty in itself predicts hospital 
admission or whether a disease underlying frailty, accompanied by functional decline, is 
responsible for admission to a hospital. To make it even more complex, there are many 
other variables that may influence hospital admission such as living alone without an 
informal caregiver or economic hardship.30

Outcome measures were chosen based on what is known from the literature. IADL 
disability, hospital admission and decreased quality of life are well known consequences of 
frailty.15,21 Although frailty is increasingly acknowledged as a multidimensional concept 
(i.e. including physical, psychological, social and cognitive factors), the outcome measures 
IADL disability and hospital admission can be viewed as particularly physically related. 
Considering this perspective, it is not surprising that the physical frailty score is related to 
hospital admission and IADL disability. Hospital admission is usually due to physical 
problems and less to social or psychological problems.  

One important advantage of this study is that the participants included were all 
frail older persons. This makes this study different from those that recruit in open 
populations in which small subsets are considered frail.15,21 It makes the results, with 
respect to physical frailty, hospital admission and IADL disability, more robust compared 
to studies that include both frail and non-frail older persons. On the other hand, the 
outcomes of our study are not representative for the general older population as we 
included only physically frail older people.  

Findings must be interpreted with some caution. Items on the GFI are not equally 
distributed among the four different dimensions; the cognitive dimension, for example, 
has only one item where the physical dimension has nine items. Furthermore, our 
measures are based on self-report data, which are collected by using self-completion 
questionnaires. The method of collecting self-report data (e.g. face-to-face interview, 
telephone interview, postal survey) may influence the representativeness and quality of 
the data.31 In the current study data were collected by means of postal surveys. Compared 
to other methods of self-report data, postal surveys have both disadvantages and 
advantages. Hébert and colleagues concluded that, especially in very old people, health-
related information collected with postal questionnaires may be influenced by 
nonresponse bias.31 Results should therefore be interpreted with caution.31,32 But in other 
methods of self-report, such as face-to-face and telephone interviews, the presence of an 
interviewer can also cause bias as this can be distracting to respondents. Postal 
questionnaires obviously avoid this type of bias.33 For research purposes, postal 
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questionnaires are generally considered as a feasible method to collect data.34 Large 
groups can be approached efficiently and in a financially viable way. Although health care 
utilization is often underestimated with self-report measures, with respect to major life 
events such as hospital admission, self-reported data correspond well with administrative 
data.35-37 Finally, quality of life was measured with a single question and is, in addition, a 
very broad concept. This might be too inaccurate to measure effects.   

This study has several implications. Other frailty dimensions (i.e. psychological, 
cognitive, or social) did not show any effect on IADL disability, quality of life and hospital 
admission in a physically frail population. It is possible that outcome measures with a 
stronger psychological and/or social focus would yield different results, hence justifying 
the inclusion of such dimensions in a screening instrument for frailty. Effective screening 
is, from a public health point of view, generally considered useful for optimizing health 
care for frail older persons. When predicting IADL disability or hospital admission during a 
one-year period of follow-up, the focus should be on the physical frailty score instead of 
the overall GFI score, which includes different dimensions.  
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Abstract 

Background: The increasing number of frail older people is a major public health concern. 
Primary care approaches, consisting of screening and follow-up, to support frail 
community-dwelling older people have been developed to assist general practitioners by 
systematically detecting and addressing health and well-being problems at an early stage 
among older people, however, study outcomes show conflicting results. Two primary care 
approaches that aim to identify and support community-dwelling frail older people were 
compared. We evaluated whether the frail older people that were identified in the two 
approaches differed at baseline. In addition we evaluated whether the two primary care 
approaches differed in their ability to prevent functional decline and the deterioration of 
health.

Methods: A prospective cohort design was used in 27 general practices in the south of the 
Netherlands. Self-perceived health, psychological wellbeing, and activities of daily living 
were included as outcomes and measured at baseline and at six and 12 month follow-ups 
to study differences between the two primary care approaches. Mixed model multilevel 
analyses were applied to compare both care-approaches at various follow-up moments. 

Results: At baseline, significant differences were found with respect to all health related 
outcome measures. Neither one of the primary care approaches was able to show any 
beneficial effects over a 12-month follow-up with respect to the outcome measures. 

Conclusion: Different care approaches clearly identify older people with different profiles 
of frailty. This study further found no evidence for the effectiveness of any of the two 
primary care approaches. Research should focus on methods to target the appropriate 
group of frail older people for interventions to be successful.
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Background      
The ageing population increasingly suffers from multiple health conditions that involve 
social, physical, emotional, and cognitive dysfunction. The rising number of frail older 
people, which accompanies an ageing population, is a major health concern. Frail older 
people have an increased risk for negatives health outcomes such as disability and 
mortality.1,2 In health care systems, such as in the Netherlands, general practitioners (GPs) 
act as gatekeepers and are easily accessible to older people. In these type of primary care 
oriented health care systems, general practices seem pre-eminently suitable to care for 
potentially frail community-dwelling older patients.3 Various interventions consisting of 
screening and follow-up to support frail community-dwelling older people have been 
developed to assist GPs by systematically detecting and addressing health and well-being 
problems at an early stage.4-6 Preventive home visits, comprehensive geriatric assessments 
and exercise are elements often included in approaches that aim to prevent functional 
decline or reduce disability in community-dwelling frail older people.4,6 Each approach 
generally starts with identification of older people at risk for adverse outcomes of frailty. 
For this purpose, numerous instruments that measure the level of frailty have been 
developed.7,8 Generally, they can be divided into self-report questionnaires, performance 
tests or a combination of both. Performance tests are normally used in clinical settings 
where questionnaires are preferred when the target is to reach large populations.9

Methods for screening older people at risk of frailty can be further divided into three main 
scenarios: population screening (e.g., people over the age of 70 years are screened for 
frailty), opportunistic screening (e.g., every older patient consulting a healthcare 
professional is screened for frailty), and stepwise screening (e.g., regular screening of all 
older people with two or more chronic conditions). Selecting the appropriate population 
to benefit the most from screenings for frailty is an important topic of discussion.1 Also, 
with respect to follow-up (i.e., action plan with details concerning care and well-being 
services for older people detected as frail), there is no consensus yet on the optimal 
format of care provision.4,10-12 Differences in terms of the content and structure of these 
mostly complex, multi-component interventions make it rather difficult to interpret 
elements that consistently produce successful outcomes.4 In addition, the studies 
discussed in the reviews use different outcome measures, which hamper comparability.4,10 

There are, however, indications that certain elements with regard to disability prevention 
are promising: interdisciplinary cooperation, individualised assessment resulting in tailor-
made care, case management and long-term follow-up.4,6 To sum up, several methods for 
screening, based on different concepts of frailty, can be identified7 and there is no 
consensus regarding how the follow-up should be designed. 4,10-12
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Aim 
In this study, we compare two primary care approaches that both aim to identify and 
support community-dwelling frail older people. These care approaches differ in the way 
they select their target group and support during follow-up. Using the same outcome 
measures makes it possible to address the following research questions:  

1. What types of frail older people are identified by these different care 
approaches? 

2. Do these care approaches differ in their ability to prevent functional decline or 
the deterioration of health?  

By using different identification methods, it is expected that the two primary care 
approaches include groups of older people that differ at baseline in terms of level of 
frailty. This could give information about the stage or level of frailty at which a primary 
care approach is the most beneficial. 

Methods 
A prospective cohort design was used to study differences between the two care 
approaches. The study was conducted in the south of the Netherlands. One region 
implemented the ‘Getting OLD the healthy way’ ([G]OLD) home visitation programme,13

the other region implemented the ‘Prevention of Care’ (PoC) approach.14 Both care 
approaches are primary care interventions in which GPs and practice nurses play a key 
role and are considered the core team. Practice nurses in the Netherlands work under 
supervision of the GP in a GP practice. They focus on disease prevention, chronic care 
assessment, and assessments targeting frail older people.15 The study was conducted from 
November 2009 until May 2013.The Medical Ethics Committee of the University Hospital 
Maastricht/Maastricht University (#09-5-006) approved the study.  

Interventions  
[G]OLD home visitation programme: Target population is community-dwelling older 
people aged 75 years and older. This approach starts with a population screening method 
with age (  75 years) as a major risk factor for frailty. Excluded were those who were: not 
living independently, those on a waiting list for admission to a nursing home or home for 
older people, those under strict medical supervision, and those who were terminally ill as 
assessed by the GP or practice nurse (PN). Eligible older people are invited by the PN for a 
home visit. Relevant information from the GP Information System (e.g., medication list, 
medical history) is used by the PN to prepare the home visit. The home visit includes a 
comprehensive geriatric assessment using the so-called [G]OLD-instrument. This 
instrument assesses the older person’s physical, psychological, mental and social 
functioning.16 Results of the comprehensive geriatric assessment as well as the wishes of 
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the older person are discussed with the GP and together they formulate a preliminary care 
and treatment plan. This plan is than discussed with the frail older person. The PN 
organizes and monitors care as described in this plan. Depending on the type of problems 
or complaints, follow-up contacts are planned. During follow-up, older people are referred 
to other health care professions if necessary. No fixed number of contacts between the 
older person and the PN is determined forehand. Detailed information about the [G]OLD 
approach can be found elsewhere.13,16

Prevention of Care (PoC): Target population is community-dwelling frail older people aged 
70 years and older. This approach starts with a two-step screening procedure. Excluded 
were those who were not living independently, were confined to a bed, were unable to 
communicate in Dutch, had severe cognitive or psychological impairments and those who 
were terminally ill. Eligible older people receive, by regular mail, the Groningen Frailty 
Indicator (GFI)17 to screen for frailty. Those scoring five or higher are considered frail and 
receive the full PoC approach. The PN visits the older people at home to conduct a 
comprehensive geriatric assessment focussed on existing problems in performing daily 
activities and risk factors for disability. If an informal caregiver was available, he or she 
could attend the home visit. The focus in the PoC approach is on activities that are 
meaningful for the older person (e.g., taking a walk, reading a book, and gardening). 
Results of the comprehensive geriatric assessment, as well as the preferences of the older 
person are discussed with the GP and together they decide whether other health care 
professionals (e.g., occupational therapist, physical therapist) are needed for an additional 
assessment. In a team meeting, the GP and the PN formulate, based on the assessment, 
together with the involved professionals, a preliminary treatment plan. During a second 
home visit, the PN discusses this plan with the frail older person and caregiver resulting in 
a final care and treatment plan. The PN plans and monitors follow-up contacts. During 
follow-up, the PN uses a specific toolbox that offers recommendations and guidelines for 
the execution of the care and treatment plan. This toolbox focuses on five topics: 
‘enhancing meaningful activities’, ‘daily physical activities’, ‘social network and social 
activities’, ‘adapting the environment, activities, or skills’, and ‘stimulating health’. 
Detailed information about PoC programme can be found elsewhere.14,18

The two care approaches differ in their screening methods. The [G]OLD approach uses an 
open population method with age as the major risk factor (i.e., 75 years or older). The 
rationale is that from the age of 75, the prevalence of frailty increases markedly.19 In 
contrast, the PoC approach uses a two-step screening method with the GFI as a first step 
to identify those aged 70 years and older who are frail (i.e., GFI 5). Where older people in 
the [G]OLD approach are referred to other health care professionals like occupational and 
physical therapists, these two disciplines are actively involved in the formulation of the 
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care and treatment plan in the PoC approach. Furthermore, the follow-up contacts in the 
PoC approach are more structured by the use of the specific toolbox. In addition, the PoC 
approach actively involves informal caregivers in the process.  

Figure 1. Flow of participants through the study process
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Participants  
Frail older people participating in the two different care approaches gave written 
informed consent. Inclusion of participants and dropout per measurement is described in 
Figure 1. For reasons of comparison, only those aged 75 years and older were included in 
the present study.  

Outcome measures  
Data was collected by postal questionnaires at baseline and after six and 12 months. Three 
outcomes were included: self-perceived health, psychological well-being, and activities of 
daily living (ADLs). Self-perceived health was measured using a five-point scale: ‘How 
would you, in general, rate your health?’ with answer options: excellent, very good, good, 
fair, and poor (scores ranging from 1-5; lower scores indicate better health). Psychological 
well-being was measured using the Mental Health Inventory (MIH-5) which is included in 
the Short Form 36 (SF-36)20: ‘How much in the past four weeks did you feel nervous, calm, 
downhearted, happy, and down in the dumps.’ Answer options were: all of the time, most 
of the time, a good bit of the time, some of the time, a little of the time, or none of the 
time. Scores on these five questions were combined and transformed into a score ranging 
from 0-100 (higher scores indicate higher psychological well-being). Difficulty in 
performing ADLs was measured using nine items of the Katz-1521: bathing, dressing, 
toileting, transferring, walking, eating, shopping, preparing a meal, and taking care of the 
house. Answer options for all items were: no help needed (0) and help needed (1). A sum 
score was generated for the nine items (range 0-9; lower scores indicate better ADL 
functioning). 

Analyses 
Descriptive statistics were used to describe baseline characteristics of participants. 
Independent sample t-tests for continuous variables and chi-square test for categorical 
variables were used to identify differences in baseline health characteristics. A mixed 
model multilevel analysis was applied for each outcome measure (i.e., self-perceived 
health, psychological well-being, and ADLs,) to compare both care-approaches at various 
follow-up measurements. This type of analysis is quite robust against missing values on 
measurement level. Care approach was considered the independent variable. Age, sex, GP 
practice, and living situation were included in the model as covariates. Additionally, to 
identify changes over time, trend analyses for both care approaches separately with 
respect to the three outcome measures were conducted. For older people to be included 
in the analyses, at least baseline measurement and one of the two follow-up 
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measurements had to be completed. Data were analysed using IBM SPSS statistics version 
20 for windows.  

Results 
Baseline characteristics are summarized in Table 1. No significant differences were found 
with respect to age and sex. Participants in the [G]OLD approach were more likely to live 
alone than were those in the PoC approach, although differences were not large (50.8% 
vs. 48.3%). Furthermore, groups differed with respect to all health-related outcome 
measures: the participants of the PoC approach scored significantly worse compared to 
the participants of the [G]OLD approach. 

Table 1 Baseline characteristics of the participants
PoC [G]OLD

n 290 532

Age Mean (SD) 80.36 (4.23) 80.59 (4.17)
Sex (% female) 55.80 56.50
Living situation (% living alone)* 48.30 50.80
Self-perceived health Mean (SD)* 3.72 (0.62) 3.31 (0.75)
(Range: 1-5; lower scores indicate better 

health)
Psychosocial wellbeing Mean (SD)* 61.09 (16.73) 73.69 (17.88)
(Range: 0-100; higher scores indicate better 

well-being)
ADLs Mean (SD)* 2.33 (1.96) 0.54 (1.18)
(Range: 0-9; lower scores indicate better 
functioning)

*significant difference, p < .001 Note: PoC= Prevention of Care, [G]OLD= getting old the health way, 
ADLs= activities of daily living 

The results of the mixed model analyses are shown in Table 2. This table shows that with 
respect to all outcome measures, differences found at baseline between older people in 
the PoC approach and those in the [G]OLD approach persisted over a six and 12 month 
follow-up period. Results of the additional analysis showed no significant trends over time 
for the outcome measures “self-perceived health” and “ADLs,” for both care approaches 
separately indicating that for both groups no changes over time could be identified. With 
respect to psychological well-being, a quadratic trend could be identified for the PoC 
group (p <.05). This indicates a significant improvement over the first six months. When 
comparing baseline values with the 12 months follow-up values, no significant difference 
could be identified.
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Discussion 
In this study we examined whether two new primary care approaches – Prevention of 
Care (PoC) and ‘Getting OLD the healthy way’ ([G]OLD) – identified different target groups 
and whether both approaches were able to prevent functional decline or deterioration of 
health. Both care approaches aim to target frail community-dwelling older people with a 
screening method and follow-up support. Results showed that older people identified by 
the [G]OLD care approach were significantly healthier with respect to self-perceived 
health, psychological well-being and ADLs than those included in the PoC care approach. 
In both care approaches, there was no significant change over a 12-month follow-up 
period with respect to self-perceived health and ADLs. There was, however, a small but 
significant increase in psychological well-being after six months for older people offered 
the PoC approach. This positive effect was no longer present at 12 months. Differences 
found at baseline between the two populations persisted over the 12-month follow-up 
period.                                        

This is, to our knowledge, one of the few studies that compared two different 
care approaches aimed at early detection and support for frail community-dwelling older 
people within a primary care setting. A limitation of our study is that we included only a 
few subjective, self-report outcome measures. More objective outcome measures such as 
hospitalisation and mortality were not available. In addition, we did not compare the new 
approaches with usual care. Concerning the used screening methods, the [G]OLD-
approach includes an open population method followed by an assessment that consists 
mainly of reliable and valid individual tests, however, the instrument as a whole has not 
been validated in potentially frail older people in a primary care setting.16 The GFI, used in 
the PoC approach as a screening tool, is considered to be an internally consistent scale 
with positive indications for construct and clinical validity.17 However, the specificity and 
sensitivity of the GFI was found not to be optimal; this supports the idea that the GFI 
should be used for excluding older people who are not frail rather than for case finding.22

Differences in group characteristics at baseline can be explained by the use of two 
different screening methods (open population screening in the [G]OLD approach vs. two-
step screening in the PoC approach). The need to detect older people at risk for adverse 
outcomes is reflected in the abundance of available screening methods and 
instruments.7,8 There is however, a lot of debate regarding which method is to be 
preferred. Numerous tests are available that aim at highly different sub-populations of 
older people.23,24 A two-step procedure, as used in the PoC approach, could potentially 
exclude older people who are relatively healthy but there is always a risk that frail older 
people are missed. The likelihood of missing any potentially frail older people is lower 
using a population screening approach as within the [G]OLD approach. As a result, people 
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who are healthy are not excluded beforehand (i.e., before being visited by a PN) 
explaining the relatively healthier population in the [G]OLD approach. 

Different studies that evaluated interventions aimed at proactive detection of 
modifiable risk factors in older community-dwelling older people show mixed 
results.5,6,25,26 There are several reasons that could explain a lack of beneficial effects in 
our and several other studies. Beswick and colleagues10, for example, found that studies 
done since 1993 showed little additional effects of interventions to improve daily 
functioning of older persons compared to the studies done before 1993. As a possible 
explanation, they stated that in particular, the 1980’s and 1990’s could be considered 
dynamic periods for the care of older people. Elements of effective care have since been 
implemented into usual care, making it more difficult for recent studies to show any 
substantial effects.10 It is very likely that this also holds true for the present study given 
the context in which the study was conducted. The high level of care, as is typical in the 
Netherlands, makes it hard to add new components that could make a significant impact 
in terms of, for example, ADL functioning over a 12-month period.27  In addition, as it is 
covered by health insurance, nearly all people in the Netherlands have access to this high 
level of standard care. 

In the present study, only an increase in psychological well-being was found after 
six months for those older persons who were offered the PoC approach. A possible 
explanation for this effect could be that the home visits by the PN primarily took place in 
the first six months, thus, giving the older persons extra attention and feelings of support 
resulting in a temporary increase in well-being.28

Another important issue is the identification of the target population. Both 
approaches included a population that is highly diverse, especially in the [G]OLD approach 
where inclusion criteria were only limited to age and independent living. Although the 
older people in the PoC approach are unhealthier with respect to the outcome measures, 
we could not identify any beneficial effects over a 12-month follow-up period. In different 
reviews, it is suggested that frail older people have to be identified at a relatively early 
stage in order to influence negative health outcomes.6,8 It is possible that the older people 
in the [G]OLD approach are, since they are less frail, detected at an earlier stage. As 
beneficial effects for the [G]OLD approach are also lacking, it remains unclear at which 
point frail older people should be identified. Next to the identification of the appropriate 
target group, it is also highly relevant to implement the protocol of the care approach as 
planned.28 This raises questions about the appropriateness of the implementation of the 
interventions. Experience and extensive training of the health care professionals is related 
to beneficial outcomes and therefore crucial.29 It is very difficult to implement such a 
complex intervention in practice as barriers can arise at different levels (i.e., patient, 
professional, and environment).28,30 
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There is still a lot of debate about the conceptualisation and measurement of 
frailty. More research is necessary to develop methods to identify appropriate target 
populations with respect to frailty. This could reduce unnecessary comprehensive geriatric 
assessments, related labour capacity and costs. Regarding follow-up, health care 
professionals have various tools at their disposal to develop tailor made treatments and 
follow-up. Essential is to seek out which components are successful for specific target 
populations. 
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Abstract 

Background: Aim of the study was to evaluate whether adding a geriatric nurse 
practitioner (GNP) to an outpatient diagnostic multidisciplinary facility for patients with 
cognitive disorders (Diagnostic Observation Center for PsychoGeriatry, DOC-PG) may 
improve quality of care. DOC-PG combines hospital diagnostics and care assessment from 
a community mental health team, and provides the General Practitioner (GP) with advices 
for treatment and management. In a previous study we found that 28.7% of the advices 
made by this service was not followed up by the GP. 

Methods: A group of patients with added GNP to the DOC-PG (n=114) was compared to a 
historical reference sample (n=137). Both groups followed the same diagnostic protocol 
and care approach, but in the GNP group a care coordinator was added in order to 
communicate the advices from DOC-PG with the GP. Primary outcome was the 
concordance rate of the advices by the GP. At patient level, Health-Related Quality of Life 
was assessed. Self-rated burden and care-related quality of life were measured at informal 
caregiver level. Measures were conducted immediately after DOC-PG diagnosis and after 
six and 12 months. Univariate analyses, logistic regression analyses, and mixed model 
multilevel analyses were used to test differences between both groups. 

Results: Concordance rates were higher in the GNP group compared to the reference 
sample. No improvement of patient health-related quality of life was identified. Among 
the informal caregivers, a significant reduction of self-rated burden was found in the GNP 
group at 12 months (adjusted mean difference -1.724 95% CI -2.582 - -.866; P = <.001). 

Conclusions: Adding a GNP to an outpatient diagnostic multidisciplinary facility for 
patients with cognitive disorders may improve the GP concordance rate of the advices 
from DOC-PG and may reduce subjective burden of the informal caregiver.
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Background 
Timely recognition and accurate diagnosis of cognitive disorders such as dementia is 
crucial for improving care for both patients and their informal caregivers.1 Specialized 
services such as multidisciplinary memory clinics can facilitate an early diagnosis by 
providing the referrer with thorough physical, neuropsychological, functional, and 
psychiatric assessments leading to specific advice or recommendations. The effects of an 
integrated multidisciplinary approach in dementia have been investigated in several 
studies.2-5 Results suggest that such an approach is cost-effective, and has a positive 
impact on the quality of life of patients and their informal caregivers.5

Early diagnostics can, however, only be effective if it is translated into advice and 
a treatment and care plan, which is followed up by the referrer. The extent to which 
recommendations are followed up by a referrer has been studied in various patient 
groups.6-10 Compliance with recommendations for geriatric patients is generally 
reasonable (69–77%), and is dependent on the type of advice.7,11 Wolfs and colleagues11

found in their study that general practitioners (GPs) are likely to implement the 
recommendations made by an outpatient diagnostic multidisciplinary facility for 
psychogeriatric patients. However, they also concluded that recommendations with 
respect to referral to physical therapists and occupational therapists showed a rather low 
rate of concordance. In addition, the role of both disciplines in managing psychogeriatric 
patients might not be well known. Noncompliance is often related to failures in 
communication, not only between GP and patient, but also between generalist and 
specialist services.7,12 Improved coordination of advices and recommendations could lead 
to an increase in concordance. We now present a study in which the additional value of a 
geriatric Nurse Practitioner (GNP) to an outpatient diagnostic multidisciplinary facility for 
psychogeriatric patients is examined, in order to improve the quality of care. The 
Diagnostic Observation Center for PsychoGeriatry (DOC-PG) is an example of such an 
outpatient diagnostic multidisciplinary facility for psychogeriatric patients. The GNP is 
appointed to improve the communication between GP and DOC-PG and to coordinate and 
monitor advices. We hypothesized that adding a GNP, who acts as a linking-pin between 
the GP and the outpatient diagnostic facility, would have beneficial effects on three levels, 
i.e. 1) GP level 2) patient level, and 3) informal caregiver level. At the GP level (1) effects 
were expected relating to compliance of advices. Advice given by an outpatient diagnostic 
facility to the GP was expected to be followed more closely if mediated by a GNP. At 
patient level (2) a higher Health-Related Quality of Life (HRQoL) was expected due to 
higher concordance rates of advices. At informal caregiver level (3) subjective care burden 
was expected to be lower due to higher concordance rates of advices, and Care-related 
Quality of Life (CarerQoL) was expected to be higher. 
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Methods 
Design and sample 
An observational study design with two (sub)cohorts was used: a cohort of participants 
where a GNP was added and a historical reference sample (see Figure 1 for a description 
of the number of participants at each stage of the study). The reference sample was 
recruited between July 2002 and August 2004 and was part of the MEDICIE study, which 
evaluated the effects of an integrated and multidisciplinary approach for psychogeriatric 
patients (the Diagnostic Observation Center for PsychoGeriatry (DOC-PG)). The GNP group 
consecutive enrolled the study between March 2010 and September 2011. The GNP group 
followed the highly same multidisciplinary procedure as the reference sample with the 
exception that a GNP was added to the DOC-PG team. Based on power calculation, that 
ensures the detection of at least 80% of the differences in the mean score on the visual 
analogue scale (VAS) of the EQ-5D at 5% significance, 116 patients per group needed to be 
included at baseline. The Medical Ethics Committee of the Maastricht University Hospital 
Medical Center approved the study. In the beginning of the inclusion period written 
informed consent for participation was obtained from participants and their carers. Later, 
a specific informed consent was not necessary as the questionnaires became part of the 
regular care for the elderly at the MUMC and a general consent form (to use patient data 
for any scientific study) was presented to all people visiting the memory clinic. 

Figure 1 Flow chart study design and participants
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DOC-PG team including Geriatric Nurse Practitioner (GNP) 
The DOC-PG is a facility that provides multidisciplinary assessment and therapeutic advice 
in patients with cognitive disorders. Detailed information about the DOC-PG can be found 
elsewhere. One GNP has been appointed within the DOC-PG team to communicate the 
advices from the DOC-PG to all the GPs who referred patients to the DOC-PG. After 
screening and assessment of the patient by the DOC-PG team, the results of the diagnostic 
process are discussed with the patient and his or her informal caregiver by the geriatric 
psychiatrist and the GNP (this discussion also took place in the reference sample with the 
exception that no GNP was present). Immediately after this disclosure, the GNP contacts 
the GP by telephone and discusses the diagnosis and advices given by the DOC-PG team 
and together they allocate the tasks at hand and formulate a plan of action. The GNP 
monitors this plan of action and registers the care-trajectory in consultation with the GP. 
In addition, the informal caregiver could contact the GNP whenever necessary. To sum up, 
the GNP functions as a mediator between the DOC-PG facility and the GP and in addition 
is a contact person for informal caregivers and patients. In the reference sample, the GPs 
only received a summary of the assessments, the diagnosis and recommendations for 
treatment and management by written communication.  

Measures 
GP level: For both cohorts compliance of advices formulated by the DOC-PG team was 
checked by means of a concordance checklist, which was sent to each GP who referred a 
patient to the DOC-PG during the inclusion period. The concordance checklist listed all 
advices or recommendations from the multidisciplinary team at patient level in the period 
from July 2002 to August 2004 (reference sample) and from March 2010 to September 
2011 (GNP group). The GP was requested to indicate whether an advice from the DOC-PG 
team had been followed or not (yes/no). An advice was also scored as concordant if it had 
already been carried out (i.e. patients already received the care that had been 
recommended) or in case a patient refused to comply with a recommendation for 
treatment. GPs who did not respond received multiple reminders (either by phone or by 
mail). 

Patient and informal caregiver level: To assess the outcome measures on patient and 
informal caregiver level in the GNP group a self-administered questionnaire was used 
which was completely filled out by the informal caregiver (i.e. rated by proxy). The 
questionnaire consisted of the following measures. HRQoL of the patient, which was 
measured using the EQ-5D.13 This instrument provides a simple descriptive profile (utility 
score) and a single index value for health status (i.e. a Visual Analogue Scale (VAS)). The 
EQ-5D was used because patients were expected to show a complex range of mental, 
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physical, and social problems. In both cases higher scores indicate better health states. 
The subjective burden of the informal caregiver was measured using the Self-Rated 
Burden scale (i.e. VAS score with higher scores indicating heavier burden).14 Care-related 
quality of life was measured using the CarerQoL (VAS score with higher scores indicating a 
better quality of life of the informal caregiver) and the CarerQoL-7D15, which measures 
seven dimensions of burden of caregiving. A weighted sum-score was used ranging from 
0–100, where 0 is the worst caregiving situation and 100 the best caregiving situation. The 
first questionnaire (T0) was given to the informal caregiver when the DOC-PG facility was 
visited for the diagnostic assessment. A second and third questionnaire was sent to the 
informal caregiver by mail six months (T1) and one year (T2) after visiting the DOC-PG 
facility.  

Statistical analyses 
Background characteristics of patients and informal caregivers were summarized using 
descriptive statistics. Subsequently, the GNP group and the reference sample were 
compared regarding these characteristics by means of t-tests for continuous variables and 
chi-square tests for categorical variables.  

For the analyses regarding concordance rates, both cohorts were compared using 
chi-square tests. Additionally, a logistic regression analysis was used to examine the 
influence of the covariates type of practice (group or solo practice), living situation of the 
patient (alone or not alone), and the Mini Mental State Examination (MMSE) score on 
concordance for those advices that were associated in a univariate way. We expected that 
these covariates in particular could influence the concordance rate of the advices. 

With respect to outcomes on the level of patients and informal caregivers mixed 
model multilevel analyses were used to examine differences between groups, i.e. the 
influence of the GNP as the main predictor of interest on outcomes. Cohort was 
considered the independent variable. Baseline scores of the dependent variable were 
included in the model as covariate. Additionally, age, gender, living alone or not, and 
MMSE score at baseline were included in each model as covariate. GP was added as extra 
level in the model since patients were referred to the DOC-PG by different GPs. Missing 
values for the EQ-5D and the CarerQoL-7D were imputed at scale level by means of 
multiple imputations based on the guidelines by the developers. Multilevel analyses are 
robust against missing values at measurement level. At least baseline measurement and 
one out of two follow-up measurements was needed to be included in the analyses. This 
explains the variation in the number of cases per outcome measure and also why numbers 
differ between those mentioned in the results of the analyses and the flow chart. The 
software used for the analyses was SPSS version 20. 
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Results 
Baseline characteristics of the patients and informal caregivers are summarized in Table 1. 
Cohorts significantly differed regarding age of the patient, and experienced burden of the 
informal caregiver.  

Table 1 Baseline characteristics for patient and informal caregivers 
Reference sample GNP group

Patients n =137 n =114

Age 78.3 (6.53) 81.9 (5.75)
Women 89 (63.1%) 70 (61.4%)
Diagnosis

Dementia 97 (70.8%) 84 (73.7%)
No Dementia  40 (29.2%) 30 (26.3%)

MMSE 20.39 (5.61) 20.48 (4.01)

Informal caregivers
Age 60.12 (13.77) 62.53 (12.30)
Women 90 (65.7%) 68 (59.6%)

Outcome measures
EQ5D utility score 0.579 (0.289) 0.523 (0.289)
EQ5D VAS 47.91 (20.91) 51.67 (17.66)
Self-Rated Burden 3.42 (2.81) 4.54 (2.72)
CarerQoL VAS 7.18 (1.71) 6.94 (1.44)
CarerQoL 7D score 82.10 (15.34) 77.39 (17.83)

p= < .001,  .004; Note: Data are mean (SD) or number (%), GNP group = cohort with geriatric nurse 
practitioner 

GP level 
The results concerning concordance rates are summarized in Table 2. Respectively 89.9% 
and 83.3% of the GPs returned the concordance checklist for the reference sample (44 of 
the 49 GPs) and the GNP group (50 of the 60 GPs). Total concordance rates differed 
significantly between the two cohorts (p<.001), with 71.3% and 82.1% for the cohort 
without and with the GNP, respectively. Regarding types of advice significant differences 
were found for the categories ‘adapt medication’ (p=.014), ‘refer to hospital’ (p<.001), and 
‘refer to health care professionals’ (i.e. physical therapist, occupational therapist, 
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dietician, speech and language pathologist) (p=.002). The DOC-PG cohort with GNP scored 
higher on concordance rates in these four categories. 

Table 2 Concordance rates for reference sample and GNP group
Type of advice Reference sample GNP group 

Concordance rate Concordance rate

Adapt medication 73/88: 83.0% 96/102: 94.1%

Perform diagnostics 65/84: 77.4% 39/51: 76.5%

Arrange follow-up 18/24: 75.0% 50/59: 84.7%

Give general advice 41/57: 71.9% 74/92: 80.4%

Provide psycho education 9/14: 64.3% 17/19: 89.5%

Arrange home care 27/32: 84.4% 16/20: 80% 

Arrange admission to nursing home 14/15: 93.3% 7/7: 100%

Arrange admission to care home 2/2: 100% 13/13: 100%

Arrange daily activities (day care) 23/27: 85.2% 19/26: 73.1%

Refer to MC for AD medication 26/30: 86.7% 33/43: 76.7%

Refer to hospital (not DOC-PG) 38/70: 54.3% 139/164: 84.8%

Refer to allied health care professionals§ 42/87: 48.3% 78/112: 69.6%

Total¦ 378/530: 71.3% 581/708: 82.1%
p = .014, .000, §.002, ¦.000; Note: Data are: concorded advices/total advices: percentage of 
concordance, GNP group = cohort with geriatric nurse practitioner 

The results of the logistic regression analyses are shown in Table 3. Concordance was 
higher for the GNP group (compared to the reference sample) with respect to ‘total 
advices’ (OR 1.80, 95% CI 1.37-2.37; P <.001), ‘adapt medication’ (OR 2.99, 95% CI 1.05-
8.53; P =.040), ‘refer to hospital’ (OR 5.01, 95% CI 2.60-9.65; P <.001), and ‘refer to health 
care professionals’ (OR 2.38, 95% CI 1.31-4.34; P =.005). 
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Table 3 Logistic regression analyses regarding type of advice
Type of advice OR [95% CI] P

Total Cohort 1.80 [1,37-2,37] 0.000
Practice (group (1) / 
solo (2)) 

0.57 [0,43-0,75] 0.000 

Living alone (1) / not 
living alone (2) 

0.92 [0,77-1,11] 0.403 

MMSE 1.03 [0,99-1,05] 0.057

Medication Cohort 2.99 [1,05-8,53] 0.040
Practice (group (1) / 
solo (2)) 

0.25 [0,09-0,74] 0.012 

Living alone (1) / not 
living alone (2) 

0.90 [0,44-1,83] 0.760 

MMSE 0.98 [0,88-1,08] 0.654

Refer to hospital Cohort 5.01 [2,60-9,65] 0.000
Practice (group (1) / 
solo (2)) 

0.70 [0,36-1,35] 0.283 

Living alone (1) / not 
living alone (2) 

0.97 [0,65-1,45] 0.877 

MMSE 1.06 [1,01-1,13] 0.034

Health care Cohort 2.38 [1,31-4,34] 0.005

 professionals 
Practice (group (1) / 
solo (2)) 

0.45 [0,24-0,82] 0.010 

Living alone (1) / not 
living alone (2) 

0.99 [0,68-1,48] 0.996 

MMSE 1.01 [0,96-1,07] 0.685

The unadjusted scores for both groups and the adjusted mean differences between both 
groups for the primary outcome measures are summarized in Table 4. 
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Table 4 Mixed-effects multilevel analyses adjusted for baseline values and age, gender,  
living alone or not and MMSE score on baseline 

Adjusted mixed-effects

Reference 
sample 

GNP group 
Mean difference [95% 
CI] 

Patients
EQ-5D utility score n = 115 n = 71
6-month follow-up .634 (.270) .503 (.275) -.092 [-.166 - -.018] 
12-month follow-up .572 (.296) .449 (.274) -.092 [-.167 - -.017] 

EQ-5D VAS score n = 115 n = 72
6-month follow-up 49.39 (17.62) 49.95 (17.34) -.387 [-5.472 – 4.697]
12-month follow-up 53.31 (18.27) 50.47 (17.92) 1.900 [-3.715 – 7.515]

Caregivers
CarerQoL VAS n = 100 n = 67
6-month follow-up 7.12 (1.71) 6.76 (1.64) -.238 [-.708 - .232]
12-month follow-up 7.00 (1.71) 7.09 (1.41) .103 [-.371 - .577]

CarerQoL Tarif n = 100 n = 100
6-month follow-up 82.46 (14.52) 78.48 (14.06) -3.116 [-7.149 - .916]
12-month follow-up 78.87 (16.04) 78.48 (15.13) .371 [-4.242 -4.983]

Self-Rated Burden n = 100 n = 83
6-month follow-up 3.86 (2.56) 4.43 (2.54) 0.27     [-.757 - .816]
12-month follow-up 4.09 (2.57) 2.80 (1.69) -1.724 [-2.582 - -.866] §

p = .015, .016, §.000; Note: Data in columns reference sample and GNP group are unadjusted 
scores (SD). Numbers vary due to missing values. For the EQ-5D utility score, EQ-5D VAS score, 
and CarerQoL higher scores indicate better functioning; for the Self-Rated Burden lower scores 
indicate better functioning. GNP group = cohort with geriatric nurse practitioner 

Patient level  
No significant group by time interaction effects were found neither for the EQ-5D utility 
score nor for the EQ-5D VAS score. A group effect was found for the EQ-5D utility score. 
Patients in the GNP group scored significantly lower on the follow-up measurement after 
six months (adjusted mean difference -0.092, 95% CI -0.166 - -0.018; P < 0.05) and after 12 
months (adjusted mean difference -0.092, 95% CI -0.167 - -0.017; P < 0.05) compared to 
the reference sample. 
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Informal caregiver level 
A significant group by time interaction effect was found for the Self-Rated Burden scale (P 
< .001). Scores on the Self-Rated Burden scale for the reference sample remained stable 
over time, whereas these scores for the GNP group decreased. This resulted in a 
significant difference between groups (adjusted mean difference -1.724, 95% CI -2.582 - -
0.866; P = <.001) at the follow-up measurement after 12 months, indicating lower levels of 
burden in the GNP group. No significant differences were found regarding the CarerQoL-
VAS and the CarerQoL-7D. 

Discussion 
In general, the results of the study showed that adding a GNP significantly improved the 
concordance rate of GPs. Although the higher concordance rate did not lead to improved 
patient HRQoL, we found a significant improvement in experienced burden by the 
informal caregiver.  

The overall concordance rate is significantly higher in the GNP group compared to 
the reference sample. More importantly, recommendations that previously showed a 
particularly low concordance rate in the reference sample (i.e. referral to physical 
therapists and occupational therapists, psycho-education, referral to specialists in the 
hospital) were better adhered to in the GNP group. As a linking-pin between the GP and 
the DOC-PG, the GNP was able to mediate and to convince the GP of the importance of 
the advices or even carry out some of these advices for the GP. GPs’ rather left 
recommendations concerning other health care professionals (e.g. arranging physical and 
occupational therapy) to the GNP and especially these recommendations were to a lesser 
extent complied with in the reference sample. 

With respect to the experienced burden of the informal caregiver, a significant 
improvement was found for the GNP group after 12 months. How may a significant 
increase in the concordance rate for certain advices (i.e. referring to a hospital, referring 
to paramedical disciplines, adapting medication) account for a decrease in experienced 
burden? The tasks of the GNP in this study are partly comparable to those of a case 
manager. No consensus exists about how case management should be organized in the 
care for people with dementia. Nevertheless care coordination helps informal caregivers 
to navigate through the healthcare system more easily and in addition reduce the 
fragmentation of care.16 In this way the GNP might decrease some of the many factors 
that influence informal caregiver burden like feelings of helplessness, social isolation, and 
loss of autonomy. Those factors are found to be largely responsible for the experienced 
burden of informal caregivers of older people with dementia.17-20 As mentioned earlier, 
informal caregivers were given the opportunity to contact the GNP with questions or 
problems regarding the care-trajectory. Even if they do not actually use this, it may give 
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them some feeling of support.21 In addition, advices, which may structure the daily life of 
patients and informal caregivers (i.e. physical therapy, occupational therapy, and psycho-
education), are followed more closely in the GNP group than in the reference sample. This 
might have increased the informal caregiver’s sense of competence and therefore reduced 
the burden, as informal caregivers are involved in the process during the course of the 
disease. Effects of occupational therapy on improvement in patients’ daily functioning and 
associated informal caregiver burden have been reported earlier.22

With respect to HRQoL on patient level results are mixed; no effect with respect 
to the EQ-5D VAS scores could be identified. There is however a significant group effect 
for the EQ-5D utility scores indicating that the GNP group scored significantly lower after 
six and 12 months. Patients in the GNP group were significantly older compared to the 
patients in the reference sample. It is hard to achieve any improvement in domains like 
HRQoL in dementia because of the progressive nature of the disease.  

A weakness of this study is that data from the reference sample were collected at 
an earlier time phase. There is an eight-year time lag between the data collection for the 
reference sample and the GNP group. Although the organization, policy and procedures 
within the DOC-PG have not changed during this time period, new developments in the 
care for patients with dementia more generally may have been implemented during this 
time interval. Also, changes in GP attitudes and education might have affected the results 
on patient and informal caregiver level. Other limitations are that outcome data on 
patient and informal caregiver level in the GNP group were collected by means of 
questionnaires, which were sent to the informal caregiver. In the reference sample, data 
were collected by means of face-to-face interviews. This might explain the higher drop-out 
rates in the GNP group. In addition, patient data were rated by their proxy and may have 
been biased (e.g., through care burden), but this would apply to both groups. With respect 
to GP concordance, the period between DOC-PG assessment and concordance check was 
relatively long and varied from three months to 20 months. But this applies to both 
groups. Additional (e.g. randomized) research should further confirm whether adding a 
GNP could be beneficial for patients with dementia and their informal caregivers in terms 
of reduced burden and improved quality of life.  

Conclusion 
This study suggests that adding a GNP to an outpatient diagnostic multidisciplinary facility 
for patients with cognitive disorders (DOC-PG) may improve the quality of care in terms of 
an improved adherence of advices given by the DOC-PG team. 
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Abstract 

Objectives: This study tests whether or not pro-active geriatric consultation reduces the 
prevalence of delirium and falls, length of hospital stay, readmissions and functional 
decline among frail hospitalized older patients. 

Design: A quasi-experimental study design with three-month follow-up. 

Setting: Three wards of a hospital with 425 beds in the south of The Netherlands. 

Participants: Patients aged 70 years or older admitted to the hospital and frail according 
to the Groningen Frailty Indicator (GFI). At baseline, 123 and 59 frail older patients were 
included in the control and intervention group, respectively.  

Intervention: Usual care was compared with pro-active geriatric consultation.  

Measurements: Data were collected on: (a) noted risk on delirium and falls, (b) prevalence 
of delirium, falls, readmission, and mortality, (c) length of hospital stay, and (d) functional 
status. 

Results: Risks for delirium and falls were registered significantly better in the intervention 
group. No significant differences between the two groups could be identified for the 
prevalence of delirium and falls during hospital stay, readmission, mortality or length of 
stay. In addition, no beneficial differences were found with respect to functional status. 

Conclusion: Although pro-active geriatric consultation clearly resulted in a more complete 
registration of the risks for delirium and falls in frail hospitalized older patients, beneficial 
effects on different clinical outcomes could not be identified. 
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Introduction 
As a result of an aging population, the number of older people admitted to a hospital is 
increasing. Hospitalization is a risky event for older people1,2 as they are at greater risk for 
developing a disability3,4, delirium5, and experiencing falls compared to older people who 
have not been hospitalized. The needs of older people admitted to hospitals are 
particularly more complex since they often may suffer from complications from specific 
disorders and multimorbidity6,7 requiring an approach that involves several clinical 
disciplines. Non-geriatric wards in hospitals often lack the specific knowledge and 
experience to effectively recognize the complexity of the care for older people.8 Screening 
and additional comprehensive geriatric assessments (CGAs) have been introduced to 
timely detect and assess geriatric problems and to address the complex needs of frail 
hospitalized older patients. Rubenstein and colleagues9 defined CGAs as a 
multidimensional interdisciplinary diagnostic process focused on determining a frail older 
patient’s medical, psychological and functional capability. Within acute hospital care, 
CGAs can be implemented ward-based but can also be done by a geriatric consultation 
team. In the first case, frail older patients are admitted to a specialized ward under 
supervision of a specialist team with geriatric expertise and experience. In the latter case, 
frail older patients are first identified and then hospital-wide visited by a geriatric 
consultation team that assesses, discusses, and recommends a plan of treatment for the 
medical care team. With a growing number of frail older patients admitted to the hospital, 
geriatric consultation teams can play a key role in caring for frail older patients admitted 
to non-geriatric wards. In most western nations, these geriatric consultation teams are 
now commonplace10-12 although their effectiveness is debatable.10-12 The current study 
tests whether pro-active geriatric consultation, carried out by a geriatric consultation 
team, improves the care for frail, hospitalized older patients by reducing the prevalence of 
falls and delirium during hospitalization. As a result beneficial effects on length of stay, 
hospital readmission, mortality, and, in the end, functional status are expected.  

Methods 

Design and patients 
A quasi-experimental study design with a three-month follow-up period was used. We 
compared patient-related outcomes in two cohorts from the same wards in the same 
hospital, Orbis Medical Center (a teaching hospital with 425 beds) in Sittard, The 
Netherlands. The wards, pulmonology, cardiology, and urology, served as examples for the 
introduction of pro-active geriatric consultation. The first cohort (control group) was 
included between October 2010 and October 2011. The second cohort (intervention 
group) was included between January 2012 and August 2012. Both groups consisted of 
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frail older patients aged 70 years or older admitted to the hospital. The Groningen Frailty 
Indicator (GFI)13 was used to identify all frail older patients within 48 hours of admission. 
In the intervention group, screening was part of the intervention and implemented in the 
new care approach including CGA-based consultation with specific advice for the medical 
care team. Older patients who scored 4 or higher on the GFI (range 0-15) were considered 
frail and included in the study. Inclusion criteria: (a) GFI score 4 or higher, (b) informed 
consent, and (c) expected hospital stay of at least 72 hours. Exclusion criteria: (a) terminal 
stage, (b) admission to intensive care unit, and (c) admission to geriatric ward. 

Intervention 
The control group received usual care from the medical staff and nurses, meaning that no 
pro-active consultations took place (only when requested by the specialist involved). Frail 
older patient were identified within 48 hours with the GFI (score  4) that is integrated 
into the digital nursing anamnesis. Patients in the intervention group were, in addition to 
receiving care as usual, put through the next procedure. First, frail older patients were 
identified in a similar way as in the control group. Then, each morning, the nurse of the 
geriatric consultation team received an overview of the older patients with a GFI score of 
4 or higher. The geriatric consultation team (consisting of a specialized geriatric nurse and 
geriatrician) visited these patients for a comprehensive geriatric assessment. In addition to 
the experience of illness, general condition, frailty, cognitive disorders, and mood 
disorders, this assessment is specifically aimed at preventing delirium, falls, and functional 
decline. Formal clinical advise and recommendations to the medical staff and nurses on 
the ward based on the assessment were communicated in two ways: (a) a detailed report 
in the patient’s electronic medical record and (b) in consultation with the nurses of the 
responsible ward. Other disciplines such as physiotherapists, occupational therapists, and 
dieticians participated if necessary according to the core team of geriatric nurses and 
geriatricians.  

Outcome measures and procedures 
An inventory of the prevalence of delirium and falls during hospital stay was made from 
the (electronic) medical hospital records, which are available for the full medical and 
nursing staff of the hospital. In addition, we registered whether the risk for falls and 
delirium were part of these medical records as noted by either the nursing or medical 
hospital staff. Length of stay, and hospital readmission and mortality within three months 
after discharge for both groups were also derived from the medical records. For functional 
status, two measures were included: activities of daily living (ADL) and instrumental 
activities of daily living (IADL). ADL functioning was measured by the Barthel index.14

Patients’ level of ability for the following ten items was scored: bowel status, bladder 
status, grooming, toilet use, feeding, transfer, mobility, dressing, stairs, and bathing. 
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Theoretical scores range from 0 (low function, dependent) to 20 (high function, 
independent). To measure IADL functioning, the Lawton and Brody scale was used.15 This 
scale comprises the following eight items: ability to use telephone, shopping, food 
preparation, housekeeping, laundry, mode of transportation, responsibility for own 
medication and ability to handle finances. Patients are scored according to their highest 
level of functioning in each category. A summary score theoretically ranges from 0 (low 
function, dependent) to 8 (high function, independent). Within 72 hours after admission, a 
geriatric nurse from the geriatric consultation team conducted the baseline ADL and IADL 
measurements by means of an interview during the anamnesis. A research assistant 
conducted follow-up measurements by means of a telephone interview, three months 
after admission. The study was approved by the Medical Ethics Committee of the Atrium-
Orbis-Zuyd Consortium in Heerlen, The Netherlands (# 10.039). 

Statistical analysis 
Descriptive techniques were used to describe the study groups. Potential differences 
between control and intervention patients were tested with Chi-square and Student’s t-
test. Effectiveness of the intervention on the prevalence of noted risks for and actual 
occurrence of delirium and falls, as well as differences in readmission rates were studied 
using logistic regression analyses. In addition to logistic regression analyses for the 
occurrence of delirium, falls, readmission and mortality separately, we created an index of 
these four adverse outcomes and conducted multinomial logistic regression to test the 
differences between both groups. Differences in length of stay were studied by means of 
linear regression analyses. Basic assumptions for regression analysis (including normality 
of distribution) were checked for the outcome variables. Effects on ADL and IADL 
functional status were analyzed using repeated measures. For both logistic and linear 
regression models, as well as the repeated measure analyses, age and sex were added as 
covariates. P-values <.05 are considered statistically significant. If appropriate, effect sizes 
(Cohen’s d) were calculated by dividing difference in change between control and 
intervention group by the pooled standard deviation. Effect sizes of .20 are considered 
small, .50 medium and .80 large.16

Results 
In the control group n=123 patients were included compared to n=59 in the intervention 
group. Drop out rate was n=40 in the control group, and n=15 in the intervention group. In 
both groups, mortality was the main reason for patients to drop out of the study.  
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Table 1 compares baseline characteristics of both groups. Significant differences were 
found for ADL (Barthel) score and IADL (Lawton and Brody) score. No significant 
differences were found with respect to age, sex or frailty. 

Table 1 Baseline characteristics
Control group 
(n=123) 

Intervention 
group (n=59) 

p

Ward Pulmonology n=77 n=41

Cardiology n=20 n=8

Urology n=26 n=10

Mean age (SD) 78.99 (5.96) 80.02 (6.60) 0.30

Female % 47.20 55.20 0.34

Mean GFI* sum score 
(SD) 

6.52 (2.35) 6.46 (1.93) 0.86 

Mean ADL† Barthel sum 
score (SD) 

16.70 (2.98) 15.12 (4.14) 0.02 

Mean IADL‡ Lawton & 
Brody sum score (SD) 

5.09 (1.96)    4.42 (1.90)  0.04 

*GFI: Groningen Frailty Indicator. Higher scores indicate poorer functioning.  
†ADL: Ac vi es of Daily Living. Higher scores indicate be er func oning.
‡ IADL: Instrumental Ac vi es of Daily Living. Higher scores indicate be er functioning. 

Delirium and falls 
Table 2 shows the results of the analyses with respect to noted risk and prevalence of 
delirium and fall(s) during hospital stay. The two groups differed significantly with respect 
to noted risk for delirium and fall(s) in electronic medical records. While the risk for 
delirium or fall(s) was noted for 7.32% and 4.07% of the control patients, respectively, 
these percentages increased to 86.44% and 88.14% in the intervention group. However, 
no significant differences between the two groups could be identified for the prevalence 
of delirium and falls during hospital stay. 

Mortality, length of stay, and readmission 
In Table 3 the outcomes for length of stay, and hospital readmission and mortality three 
months after discharge are presented. No significant differences could be identified with 



Pro-active geriatric consultation for frail hospitalized older patients 

83

respect to mortality and length of stay (neither for initial admission nor for total length of 
stay, including readmissions during the three month follow-up period).  

For the adverse outcomes prevalence of delirium, falls, readmission, and 
mortality, an index score was created. For the control group, we found 49 patients 
(39.84%) with no adverse outcomes, 50 patients (40.65%) with one adverse outcome and 
24 patients (19.51%) with at least two adverse outcomes. For the patients in the 
intervention group, these figures were 29 (49.15%), 24 (40.68%) and 6 (10.17%), 
respectively. The results of the multinomial logistic regression analyses showed no 
significant effects of the intervention for either one adverse outcome versus no adverse 
outcomes (OR 1.21; 95% CI 0.61 – 2.39; p=0.59) or two adverse outcomes versus no 
adverse outcomes (OR 2.74; 95% CI 0.97 – 7.71; p=0.06). 

Functional status 
The effects of pro-active consultation on functional status are shown in Table 4. The mean 
scores for both ADL and IADL show that in both groups, functional status declined 
between baseline and the three-month follow-up. With respect to ADL, no significant 
difference in change between both groups could be identified. However, with respect to 
IADL, a significant difference in change between both groups was identified: the patients 
in the intervention group showed a stronger decline in functional status than those in the 
control group. The effect size was small. 
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Table 4 Effects of pro-active geriatric consultation on functional decline among frail hospitalized 
older patients 

Control Intervention
group group

(n=83) (n=44) Effect F p Cohen's d

Mean (SD) Mean (SD)

ADL
(Barthel) 

Baseline 16.70 (2.98) 15.12 (4.17)

Follow
up at 3 
months 

15.53 (4.16) 14.58 (3.87) 
time *   
group 

0.19 0.67 -

IADL 
(Lawton 
and Brody) 

Baseline 5.09 (1.96) 4.42 (1.90)

Follow
up at 3 
months 

4.46 (2.15) 3.52 (1.88) 
time * 
group 

5.38 0.02 0.15 

NOTE: Higher scores for ADL and IADL indicate better functioning. Repeated measures analyses are 
adjusted for age and sex. Means are the unadjusted scores. Cohen’s d is computed by the difference 
in change between control and intervention group divided by the pooled standard deviation. 

Discussion 
This study describes whether pro-active geriatric consultation, including systematic 
screening on frailty, and an additional comprehensive geriatric assessment (CGA) by a 
geriatric consultation team giving specific advice to the nursing and medical staff results in 
better clinical outcomes with respect to delirium and falls, length of hospital stay, 
readmission, mortality rates and functional decline among frail hospitalized older patients. 
The study demonstrated that pro-active geriatric consultation resulted in a more complete 
registration of the presence of risks of falls and delirium. Although the actual prevalence 
of both complications was somewhat lower in the intervention group compared to the 
control group, differences between frail older patients who were visited by the geriatric 
consultation team and those who were not showed no statistically significant differences. 
Length of hospital stay, and readmission and mortality rates were lower in the 
intervention group but differences were not significant as well. In addition, no 
improvements could be identified between control and intervention patients with respect 
to functional status three months after initial admission. Patients in the intervention 
group showed even a stronger decline with respect to IADL score. However, the effect size 
is small. 
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Two geriatric syndromes, delirium and falls, were used as points of departure in this study. 
These two syndromes are particularly associated with increased length of stay, increased 
healthcare costs, and substantial morbidity.17-19 Functional status was included as 
hospitalization is often associated with functional decline.4,20,21 The specific medical 
diagnosis of admitted older patients may interact with the effects of usual aging and 
hospitalization (e.g., immobilization) resulting in a cascade of dependency.2 The 
complexity of these, often multifactorial, problems (i.e., delirium, falls, functional decline) 
may partly explain the lack of any positive significant results. CGAs specifically aimed at 
these complex problems may be effective when implemented on dedicated geriatric 
wards as the staffs of these wards have specific experience and skills.22,23 The geriatric 
consultation teams that perform CGAs on non-geriatric wards also have relevant 
experience and skills but have, as part of the model evaluated in this study, an advisory 
role without further obligation to the medical and nursing staff. A key difference is 
therefore, that there is less control over the treatment process within the geriatric 
consultation team model. In case of non-adherence to the advice, the geriatric 
consultation teams do not reach their optimal performance, which could also explain the 
difficulty in finding any beneficial results.10,11 As we did not study such adherence rates, 
including their determinants, this could be a topic for future research. The systematic 
review of Bakker and colleagues24 showed that hospital-wide interventions, aimed at older 
people, provided little or no beneficial effects on patient related outcomes such as 
functional decline, readmission rate, length of stay, and mortality. It is difficult to compare 
different studies and implement elements that might be successful as hospitals differ from 
site-to-site with respect to sociocultural settings, referral practices, specialization, staff, 
and overall quality of care.24 Deschodt and colleagues10 argued that geriatric consultation 
teams could be more effective when screening tools are used to specifically target 
patients at greater risk for functional decline. In the present study the GFI was used, which 
is developed to identify frailty more generally, and can be used to decide on the decision 
for geriatric consultation in hospitalized older patients.25

There are some limitations in our study that need to be addressed. First, with 
respect to ADL and IADL functioning, different methods of data collection were used. At 
baseline, the nurse on duty collected data during the nursing anamnesis via face-to-face 
interviews with patients. A research assistant by means of a telephone interview 
conducted the follow-up measurement after three months. However, some information 
about inter-rater reliability between clinical and non-clinical (i.e., research assistants) 
assessors regarding the Barthel Index is available stating acceptable levels of 
agreement.26,27 Second, with respect to readmissions, we were only able to register 
readmissions at the Orbis MC, there is no record of readmissions to other hospitals. It is 
however, not expected that this is often the case, as patients in The Netherlands are 
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generally loyal to their hospital, except for very severe problems when highly specialized 
hospitals become an option. Finally, we did not reach the expected number of patients in 
the intervention group compared to the control group, as we had to stop inclusion due to 
time restrictions. As patients were included consecutively, there is no reason to believe 
that selection bias is at stake. 

Conclusion 
No beneficial statistical differences, with respect to pro-active geriatric consultation, were 
found for frail hospitalized older patients on several clinical outcomes. Although the more 
complete registration of risks on complications points toward more awareness among the 
staff regarding the risks for the care of frail hospitalized older patients. Advices given by 
the geriatric consultation team are perhaps too open-ended and free of obligations. A first 
step towards awareness is put, but the next step is still missing. There are studies that 
report on the effectiveness of co-management between the medical specialists and the 
geriatrician to manage the level of medical complexity in older patients admitted to the 
hospital for example for frail older patients with a hip fracture.28,29 Such co-management 
models could be further explored in all frail hospitalized older patients to increase the 
adherence to advice given by geriatric consultation. 
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Introduction 

This thesis on frailty among older people is divided into two parts. The first part, handled 
in the Chapters 2 and 3, explored the concept of frailty and the impact of frailty among 
older people with respect to risks of adverse outcomes. The second part, consisting of the 
Chapters 4, 5 and 6, focused on the effects of care innovations among frail older people in 
three different care settings: in primary care, in an outpatient clinic and in hospital care. 
After a short description of the main findings, the general discussion will focus on several 
methodological and theoretical considerations and some future directions for research 
and policy. 

Main findings PART I: concept of frailty 
First, we studied whether the availability of personal resources, such as a higher 
educational level and a better financial situation, moderated the impact of frailty on two 
potential adverse consequences of frailty: (moderate to bad) self-perceived health and the 
use of professional care. We concluded that, when judging whether a person is at risk for 
adverse consequences caused by frailty deficits (e.g. difficulty in performing ADLs, 
psychological distress), it is important to not only look at these personal deficits, but also 
to take such resources into account. These resources moderate at least partly the impact 
of such deficits on outcomes like self-perceived health and the use of professional care. 
This implies that older people seem to be more vulnerable if they lack certain resources. 

Second, we addressed the question whether physically frail older people are 
more at risk for negative outcomes (i.e. disability, decreased quality of life and hospital 
admission) if they also suffer from other dimensions of frailty, such as psychological, social 
and/or cognitive frailty. For this study we used the Groningen Frailty Indicator (GFI)1, a 
screening tool that consists of 15 items, which can be categorized into four dimensions: 
physical, cognitive, social, and psychological. We found that people who are physically frail 
are not more at risk of disability, poor quality of life or hospital admission during a one-
year period of follow-up if they also suffer from one of the other frailty dimensions. The 
physical frailty score is a better predictor of subsequent changes in disability than an 
overall frailty score including physical, psychological, cognitive and social items. The same 
holds for hospital admission, where the physical frailty score is a better predictor than the 
overall frailty score.  
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Main findings PART II: effect of care innovations 
In the second part of this thesis we studied the effects of care innovations among frail 
older people in three different care settings. In the first study we examined what target 
groups were identified by two new primary care innovations – ‘Prevention of Care’ (PoC)2

and ‘Getting OLD the healthy way’ ([G]OLD)3 – and whether both were able to prevent 
functional decline or deterioration of health. Results showed that older people identified 
by the [G]OLD care approach were significantly healthier with respect to self-perceived 
health, psychological well-being and disability than those included in the PoC care 
approach. In both care innovations, we found however no significant change over a 12-
month follow-up period with respect to self-perceived health, psychological wellbeing and 
disability.

The second study evaluated the additional value of a coordinating geriatric nurse 
to an outpatient diagnostic multidisciplinary facility for patients with cognitive disorders 
(Diagnostic Observation Center for PsychoGeriatry, DOC-PG)4,5 with respect to different 
aspects of quality of care. Results showed that adding a coordinating geriatric nurse 
generally improved the concordance rate of the advices resulting from DOC-PG to the 
general practitioner (GP). This quality of care improvement accompanied a reduction of 
the subjective burden experienced by the informal caregivers after 12 months. No effects 
were found with respect to health-related quality of life of the patients. 

In the third study, older persons admitted to the hospital were first screened for 
frailty and, if so, they were visited by a geriatric consultation team for further detailed 
assessments. Recommendations of the consultation team were then given to the staff at 
the ward were the patient resided. More awareness was created with respect to potential 
hospital complications (i.e. identified risk for falls and delirium). This however did not led 
to any significant differences with respect to the prevalence of these hospital 
complications during the hospital stay compared to frail patients who were not visited by 
the geriatric consultation team. In addition, no significant differences were found with 
respect to length of hospital stay, the prevalence of hospital readmissions within a period 
of three months and mortality. An additional index score was created with four adverse 
outcomes (delirium, falls, hospital admission, and mortality), which however showed no 
significant differences between control and intervention cohort. Also, no improvements 
could be identified between control and intervention patients with respect to disability 
three months after admission.
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Methodological and theoretical considerations    
In this section three methodological and/or theoretical considerations will be addressed in 
relation to the five studies mentioned above: defining and operationalization of frailty, 
designs of the studies and interventions, and outcome measurements.

Defining and operationalization of frailty 
The complexity of the concept of frailty is reflected in the different perspectives on frailty 
that can be distinguished.  The most well known operational definitions of frailty are the 
frailty phenotype6 and the Frailty Index (FI).7 These two definitions of frailty differ in their 
conceptual basis of frailty. The frailty phenotype classifies people as (pre-)frail or not 
based on physical criteria of a biological or physiological nature expressed by a predefined 
set of criteria including involuntary weight loss, exhaustion, slow gait speed, poor 
handgrip strength, and sedentary behaviour. Based on the presence of a negative value of 
one or more of these five criteria the score may range from 0-5 and people can be 
designated into three groups: robustness (none criteria), pre-frailty (one or two criteria), 
or frail (three or more criteria). Although relatively easy measurable in clinical practice, for 
reaching large groups (e.g. for screening purposes) the measurement of the criteria can 
become rather unfeasible to apply. The basic idea of the frailty phenotype is to indicate 
people at risk for negative outcomes such as disability. In theory, people can be frail 
according to the frailty phenotype without suffering from disabilities or underlying 
diseases. 

The Frailty Index (FI) on the other hand is basically an accumulation of already 
existing deficits in health and health-related areas, which can be, for example, diseases, 
signs of disabilities, symptoms or laboratory abnormalities. The original version of the FI 
consists of 70 items and is not to be considered a fixed set of variables. Variables are 
chosen from an available database such as a patient’s medical record. The FI is normally 
generated after, or in parallel with a comprehensive geriatric assessment. Contrary to the 
frailty phenotype the FI has a continuous nature and may therefore be more sensitive to 
change, although the FI is sometimes categorized in robust vs. frail using an empirical cut-
point of 0.25.8 The idea is that the more deficits a person has, the more likely it is that he 
or she is considered frail. Because of the number of variables (i.e. 70, although there are 
shorter versions)9, the FI seems to be less applicable during a first contact, and thus as a 
(initial) screening-instrument. Based on the above it is evident that both approaches yield 
different groups of older people but both have its benefits.10 The frailty phenotype for 
example provides a dichotomous outcome on which the possible need of adapted care or 
intervention may be decided upon. The FI gives detailed information of a person and may 
in addition to its continuous nature more sensitive to change in comparison to the 
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categorical frailty phenotype.  However, when the target is to screen substantial large 
groups of older people, both approaches seem to be less suitable. As an alternative, there 
are several screening instruments that are less time-consuming and easy to administer 
making them more useful for screening large groups of people at once like the Groningen 
Frailty Indicator (GFI)1 or the Tilburg Frailty Indicator (TFI).11 In two of our studies we used 
the GFI, a self-report measure that can be used for postal screening to reach large groups 
of older people. The GFI defines frailty as a rather broad concept making use of a fixed set 
of 15 items covering physical, cognitive, social, and psychological dimensions. As such, the 
GFI is different from the frailty phenotype as the latter focuses only on physical aspects of 
frailty but also from the Frailty Index as the GFI conceptualizes frailty as a fixed set of 15 
items covering predetermined dimensions of frailty. Although the GFI uses a total score 
range from 0-15, older people scoring 4 or higher are considered frail1 although following 
other studies12 we adopted a cut-off of score 5.13 The GFI showed acceptable internal 
consistency and construct validity.14 However, little is known about the predictive 
validity, but several recent validation studies have shown that the GFI needs further 
improvement regarding its accuracy.15,16 This is however also true for many other self-
report questionnaires.15-17

Regardless of which conceptualization is adopted, the common idea of screening 
is to identify persons at risk for adverse outcomes. The use of different approaches to 
identify frail older persons causes great diversity of groups of frail older persons across 
different studies and hampers an adequate comparison across these studies. At this point 
it remains unclear what type of instrument is to be preferred to identify frail older 
people.17 On the other hand, is it desirable to strive towards an encompassing frailty 
instrument? The choice and usefulness of the instrument strongly depends on the setting 
and the goal of screening, for example the mapping of a large group of older people 
versus a more comprehensive approach. In Chapter 3 we showed that the physical 
dimension of frailty is a better predictor for the adverse outcomes disability and hospital 
admission than a multi-dimensional frailty instrument including physical, psychological, 
cognitive and social aspects. 

Designs of the studies and interventions 
Due to the complexity of the concept of frailty and the fact that older people often suffer 
from multiple diseases (i.e. multimorbidity), interventions aimed at frail older people are 
often complex as well. In the Chapters 4, 5 and 6, different care innovations for frail older 
people in different care settings were evaluated. What these studies have in common is 
the high proximity to daily practice of health care settings. There are several (positive) 
points to address. With respect to Chapter 6, where the effects of geriatric consultation 
for frail older people in a hospital setting were discussed, more awareness is created 
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regarding the problems and care needs within frail older people which is reflected in the 
more complete registration of risks on complications. With respect to our study described 
in Chapter 5 we identified a better concordance rate of the general practitioner for 
advices given by the DOC-PG consultation team, and a reduction of the burden of 
caregivers. As a result of the implemented care innovations we may consider an 
improvement in the organization of daily practice of health care professionals. However, 
none of the three studies showed a substantial beneficial effect of the studied new care 
innovations with respect to outcomes on patient level. Several reasons could be 
accountable for this. For each of the three studies, described in the Chapters 4, 5 and 6, a 
different design with high proximity to daily practice was chosen to evaluate the 
implemented care innovation. As a result, pragmatic methodologies were chosen to 
evaluate these care innovations, which enabled us to evaluate the different care 
innovations in the way they were implemented into practice. On the other hand, this 
results in a research environment in which many factors that cannot be controlled for can 
influence the results, especially in the community setting. Several literature reviews have 
evaluated interventions aimed at reducing or preventing disability, health care use and 
related costs for community dwelling frail older people. Some reviews concluded that 
comprehensive geriatric assessments may be beneficial18,19, but the majority of the 
reviews concluded that no or only modest intervention effects were found.20-25 More 
specifically, in the Netherlands several studies have been, or are being conducted as part 
of the Dutch National Care for the Elderly Programme, aimed at community-dwelling frail 
older people.2,3,26-28 Components like screening and assessment, tailor-made treatment, 
integrated healthcare delivery, and regular monitoring and follow-up are all part of these 
approaches. Although not all results are published yet, the first outcomes do not show any 
beneficial effects for such an approach.12 Reasons for the lack of effects that are often 
mentioned are that these types of interventions aim at very heterogeneous groups of frail 
older people with complex healthcare needs that ask for highly complex interventions 
requiring high level competences of professionals. This could have led to problems with 
the delivery of the intervention into practice. In addition, health care professionals should 
adapt their routines of care, which include clinical practice guidelines for single system 
diseases, to fit the management of older people with interacting multiple problems.29

A number of studies have been conducted exploring the effects of 
Comprehensive Geriatric Assessment (CGA) by teams of professionals in hospital 
settings.30 Such CGA teams have the same objectives within hospitals as compared to 
community settings, i.e. detecting and assessing geriatric problems and addressing the 
complex needs for frail older people. The effectiveness of CGA teams in hospital settings is 
however debatable.30-32 In hospital settings, CGA teams often have an advisory role 
without any further obligations. As a consequence, it is difficult for such CGA teams to 
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modify behaviour of other health care professionals, as there is less control over the 
process. In contrast, on dedicated geriatric wards frail older people are under the constant 
supervision of specialized health care professionals, with geriatric expertise and 
experience, which allows for more efficient and effective multidisciplinary working. Also, 
on dedicated geriatric wards, care is more focussed on older people promoting the 
development of skills and experience.31 In addition, the health care in the Netherlands is 
already at a high level making the contrast between new health care interventions and 
care as usual relatively small.33 This could also explain why we found no improvement 
regarding patient-related outcomes.

Outcome measures 
Several comments can be made with respect to the outcome measures we selected in the 
different studies in this thesis. First, in all five studies we used self-report outcome 
measures, which is common in intervention studies in this domain. By using self-report 
measures we were able to study large groups of participants. In addition, self-report 
measures are easy to administer and time saving. On the other hand, self-report measures 
are more likely to be influenced by socio-demographic and psychosocial (including 
cognitive) variables than performance-based measures.34 Self-report measures by means 
of postal questionnaires appeared to be rather prone for non-response, but missing data 
and dropout rates were kept to a minimum by sending participants multiple reminders 
and contacting them by phone.  

Second, the outcome measures in our different studies are mainly physically 
oriented and focus on disability and hospital (re-)admission, although we included some 
other measures like psychological wellbeing, self-rated health, quality of life, and burden 
of the caregivers as well. Outcome measures were chosen based on what is known from 
the literature; the development of disability and hospital (re-)admission are variables that 
are often mentioned from this perspective. Also we expected that outcome measures 
such as self-rated health and quality of life would reflect a more general indication of a 
person’s health status influenced by different dimensions of frailty (i.e. physical, cognitive, 
social, and psychological). As noted in Chapter 3, the physical dimension of the GFI is 
stronger related to (the development of) disability and hospital admission than the overall 
GFI score including cognitive, social, and psychological dimensions as well. We could have 
expected different results if we had chosen outcome measures with a more social or 
psychological character, such as loneliness or participating in activities in the community.  
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Recommendations  
The results of this thesis have several implications for future research and policy regarding 
frail older people. 

Researchers and clinicians are still looking for a single instrument to identify frail 
older persons. In addition, such instrument has to be feasible, easy to administer, valid 
and reliable. But the group of frail older persons is known for its high heterogeneity, which 
is captured most in the Frailty Index (FI) since it covers all frailty factors as item choice is 
free (as long as the index contains at least 40 items7). A disadvantage of this instrument is 
the extensiveness, which makes it less feasible for screening purposes, although 
information that compose the FI might be available via (already existing) medical files. 
Future studies should take into account that besides feasibility also the target outcome is 
important when choosing an instrument that measures frailty (e.g. at risk for disability, at 
risk for loneliness, at risk for hospital admission). Our study showed that for screening for 
the risk of disability, the physical dimension of frailty is most predictive. In contrast, the 
social or psychological dimension of frailty could be more appropriate when screening for 
people at risk for the development of loneliness or depression. The concept of frailty is 
perhaps too comprehensive to capture in a short, feasible, easy to administer instrument. 
One should not pose the question whether a person is frail or not but rather look for 
which particular adverse outcomes a person is at risk for.  

Health care innovations for (frail) older people target very heterogeneous 
populations and have to include components such as client-centeredness, self-
management support and interdisciplinary collaboration.35 All these components make 
these health care innovations very complex. One can argue whether these care 
innovations are too complex to implement in practice in a relatively short evaluation 
period. It takes time to change the daily practice of health care professionals or to 
increase their competences. The use of strategies such as education and information seem 
to have only short-term effects. For these strategies to be long-term effective, they should 
for example be interactive and continuous, include discussion of evidence, and provide 
feedback on performance (preferably by peers).36 As mentioned earlier, the contrast 
between the high level of standard care and new care innovations is perhaps to small to 
detect differences on general outcome measures such as quality of life and ADL 
functioning. As a result it could be a real challenge to even further improve individual 
levels of functioning and quality of life in old age.  In contrast, future research could focus 
more strongly on efficiency instead of such improvements in terms of quality of life and 
disability. This is especially important now that due to the ageing of the population care 
demands are growing as well as the expenditures on health care. 
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While these health care innovations tend to get more complex, this is not true for 
the outcome measures. Of course, general outcomes such as disability and hospital (re-) 
admissions are still relevant, but they do not reflect the patient centeredness and tailoring 
of many health care innovations. Tailored interventions may result in different care needs 
or goals for specific participants, which will not be captured with relatively general 
outcome measures assessed equally among all participants. These goals could, for 
example, include aspects as providing support to family and caregivers by health care 
professionals, or encouraging them to participate in activities. Measurements that 
incorporate these individual differences and goals, such as goal attainment scaling, might 
be more sensitive in detecting intervention effects.37,38

Finally, improving care for older persons starts with identifying those persons at 
risk for developing adverse outcomes. Thereafter, setting individual goals followed by a 
tailor made approach could be the next step. Finally, evaluating whether these specific 
goals are achieved, instead of using generic outcome measures, would be more 
appropriate.
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Summary 

This thesis reports on frailty amongst older people. It describes different 
conceptualizations of frailty and different integrated health care innovations aimed at frail 
older people in different settings. This section summarizes all studies described in the 
thesis.   

Chapter 1 provides a general introduction to the thesis, describing the growing number of 
frail older people in our society and the consequences of this for our healthcare system. 
The on-going debate about the conceptualization of frailty is mentioned and different 
types of integrated care innovations aimed at frail older people are discussed. The chapter 
ends by presenting the thesis’ main objectives.  

The complexity of the concept of frailty is reflected in the different perspectives on frailty 
that can be distinguished. With the studies described in Chapter 2 and 3 we tried to add 
something to this on-going debate about frailty. The study described in Chapter 2 
demonstrated that personal resources such as financial situation, educational level, and 
living situation modify the effects of frailty indicators on self-perceived health and the use 
of professional care. In order to judge whether a person is at risk of adverse consequences 
caused by deficits, it is important to look at the available resources like educational level 
and living-alone status as they moderate, at least in part, the impact of deficits on self-
perceived health and receiving personal care. Some groups of older people seem to be 
more vulnerable as they lack resources. This should be taken into account in identifying 
elderly people that are at risk of negative outcomes of frailty.  

In Chapter 3 we studied whether physically frail older people are more at risk for negative 
outcomes (i.e. disability, decreased quality of life and hospital admission) if they also 
suffer from other dimensions of frailty, such as psychological, social and/or cognitive 
frailty. For this study we used the Groningen Frailty Indicator (GFI), a screening tool that 
consists of 15 items, which can be categorized into four dimensions: physical, cognitive, 
social, and psychological. We found that people who are physically frail are not more at 
risk for disability, poor quality of life or hospital admission during a one-year period of 
follow-up if they also suffer from one of the other frailty dimensions. Moreover, the 
physical frailty score is a better predictor of subsequent changes in disability than an 
overall frailty score including physical, psychological, cognitive and social items. The same 
holds for hospital admission, where the physical frailty score is a better predictor than the 
overall frailty score. 
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In the Chapters 4, 5, and 6 we describe different care innovations aimed at frail older 
people in different settings. In Chapter 4 two new primary care innovations aimed at 
community-dwelling frail older people were examined. We examined what target groups 
were identified by these two new primary care innovations – ‘Prevention of Care’ (PoC) 
and ‘Getting OLD the healthy way’ ([G]OLD) – and whether both were able to prevent 
functional decline or deterioration of health. Results showed that older people identified 
by the [G]OLD care approach were significantly healthier with respect to self-perceived 
health, psychological well-being and disability than those included in the PoC care 
approach. In both care innovations, we found however no significant change over a 12-
month follow-up period with respect to self-perceived health, psychological wellbeing and 
disability.

The study described in Chapter 4 evaluated the additional value of a coordinating geriatric 
nurse to an outpatient diagnostic multidisciplinary facility for patients with cognitive 
disorders (Diagnostic Observation Center for PsychoGeriatry, DOC-PG) with respect to 
different aspects of quality of care. DOC-PG is a facility that combines hospital diagnostics 
and care-assessment from a community mental health team, and provides the General 
Practitioner (GP) with advices for treatment and management. The GP can refer patients 
with suspected dementia to the DOC-PG for assessment. Results showed that adding a 
coordinating geriatric nurse generally improved the concordance rate of the advices 
resulting from DOC-PG to the GP. This quality of care improvement accompanied a 
reduction of the subjective burden experienced by the informal caregivers after 12 
months. No effects were found with respect to health-related quality of life of the 
patients.

In the last study (Chapter 5), older persons admitted to the hospital were first screened 
for frailty with the GFI and, if so, they were visited by a geriatric consultation team for 
further detailed assessments. Recommendations of the consultation team were then 
given to the staff at the ward were the patient resided. Results showed that more 
awareness was created with respect to potential hospital complications (i.e. identified risk 
for falls and delirium). Although prevalence’s of delirium, falls, mortality, and readmission 
were lower in the patient group visited by the geriatric consultation team, differences 
were not statistically significant. The same is true for length of stay. Also, no 
improvements could be identified between control and intervention patients with respect 
to disability three months after admission.  

The final chapter (Chapter 7) presents the main findings of the different studies and a 
discussion of methodological and theoretical considerations. This section ends with future 
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directions for practice and research. In this chapter we look at the fact that the concept of 
frailty is perhaps too comprehensive to capture in a short, feasible, easy to administer 
instrument. One should not pose the question whether a person is frail or not but rather 
look for which particular adverse outcomes a person is at risk for. With respect to the 
studies describing different care innovations aimed at frail older people, we see that it is a 
real challenge to further improve individual levels of functioning and quality of life in old 
age.  In contrast, future research could focus more strongly on efficiency instead of such 
improvements in terms of quality of life and disability.
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Samenvatting 

‘Conceptualisering van kwetsbaarheid en zorginnovaties gericht op kwetsbare ouderen.’ 

Dit proefschrift start met het beschrijven van verschillende benaderingen en 
conceptualiseringen rondom de term kwetsbaarheid (frailty) bij ouderen. Vervolgens 
worden in het proefschrift een drietal evaluaties van zorginnovaties in verschillende 
settings (eerstelijns, tweedelijns, en een outpatient clinic) gericht op kwetsbare ouderen 
beschreven. De belangrijkste bevindingen worden in dit hoofdstuk samengevat.  
De algemene introductie (hoofdstuk 1) beschrijft beknopt de gevolgen van het toenemend 
aantal (kwetsbare) ouderen voor de samenleving en het zorgstelsel in Nederland. Het 
begrip kwetsbaarheid, en met name de onduidelijkheden rondom dit begrip, worden 
toegelicht. Ook wordt ingegaan op hoe met behulp van zorginnovaties de zorg voor 
kwetsbare ouderen verbeterd zou kunnen worden. Afsluitend worden in dit eerste 
hoofdstuk de onderzoeksvragen van dit proefschrift gepresenteerd.   

Er bestaan verschillende definities van kwetsbaarheid wat aangeeft dat er nog geen 
overeenstemming over het begrip bestaat. Anderzijds geeft dit ook aan hoe complex het 
begrip kwetsbaarheid kan zijn. In de hoofdstukken 2 en 3 is getracht meer duidelijkheid te 
verkrijgen rond het begrip kwetsbaarheid door na te gaan of persoonlijke (hulp)bronnen 
(in dit geval financiële situatie, opleidingsniveau en het feit of mensen alleen wonen of 
met anderen) de vaak negatieve gevolgen van kwetsbaarheid op het ervaren van de eigen 
gezondheid en het ontvangen van zorg kunnen beïnvloeden. Een van de conclusies is dat 
wanneer men moet beoordelen of iemand al dan niet een risico loopt op negatieve 
gevolgen van kwetsbaarheid, men ook moet kijken naar de persoonlijke (hulp)bronnen die 
iemand tot zijn of haar beschikking heeft. In hoofdstuk 3 is nagegaan in hoeverre  
verschillende te onderscheiden domeinen van kwetsbaarheid elkaar beïnvloeden in hun 
(negatieve) effecten op andere uitkomsten; hierbij is gebruik gemaakt van de Groningen 
Frailty Indicator (GFI). De GFI heeft als domeinen fysieke, cognitieve, sociale en 
psychologische kwetsbaarheid. In literatuur wordt onderscheid gemaakt tussen deze 
multi-dimensionele conceptualisering van kwetsbaarheid versus een benadering waarbij 
alleen fysieke kwetsbaarheid als insteek wordt gekozen. Om die reden is in hoofdstuk 3 
fysieke kwetsbaarheid als uitgangspunt genomen en is nagegaan in hoeverre ouderen die 
fysiek kwetsbaar zijn een groter risico lopen op negatieve gevolgen van kwetsbaarheid als 
er daarnaast ook sprake is van andere vormen van kwetsbaarheid (cognitief, sociaal of 
psychologisch). De resultaten laten zien dat ouderen die fysiek kwetsbaar zijn geen groter 
risico lopen op het ontwikkelen van functionele beperkingen, een slechtere kwaliteit van 
leven of een ziekenhuisopname als er naast hun fysieke kwetsbaarheid ook nog sprake is 
van andere kwetsbaarheid op cognitief, sociaal of psychologisch terrein. De score voor 
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fysieke kwetsbaarheid blijkt zelfs een sterkere voorspeller te zijn voor functionele 
achteruitgang of ziekenhuisopname dan de totale score op de GFI.    

In de hoofdstukken 4, 5, en 6 worden de evaluaties van verschillende zorginnovaties 
gericht op kwetsbare ouderen in drie verschillende zorgsettings beschreven.  

Hoofdstuk 4 beschrijft de effecten van twee nieuwe eerstelijns zorginnovaties gericht op 
thuiswonende kwetsbare ouderen: Zorg uit Voorzorg en [G]OUD. In beide benaderingen 
worden (mogelijk) kwetsbare ouderen opgespoord en door een praktijkondersteuner 
bezocht voor een meer uitgebreide multi-dimensionele anamnese met een vervolgtraject. 
Hierbij is eerst nagegaan of deze twee zorginnovaties verschillende typen kwetsbare 
ouderen identificeren en includeren. Daarnaast is onderzocht of er verschillen bestaan 
tussen beide zorginnovaties in de mate waarin deze in staat zijn om functionele 
achteruitgang en verslechtering in ervaren gezondheid en psychologisch welbevinden 
tegen te gaan. De resultaten laten zien dat ouderen die met de [G]OUD benadering zijn 
geïdentificeerd significant beter scoren op het gebied van ervaren gezondheid, 
psychologisch welbevinden en functionele beperkingen dan de ouderen die zijn 
geïncludeerd met de benadering zoals die ontwikkeld is binnen Zorg uit Voorzorg. Bij 
beide benaderingen is er voor wat betreft deze drie uitkomsten geen significante 
verandering waarneembaar over een periode van 12 maanden follow-up.  

Hoofdstuk 5 beschrijft een studie waarbij werd nagegaan wat de toegevoegde waarde is 
van een geriatrisch verpleegkundige aan een multidisciplinair centrum voor patiënten met 
cognitieve stoornissen (Diagnostisch Observatie Centrum voor PsychoGeriatrie, DOC-PG). 
Het DOC-PG combineert de observatie en beoordeling van de eigen leefsituatie van 
cliënten vanuit het oogpunt van ouderenpsychiatrie met die van klinische en sociale 
ouderengeneeskunde. De huisarts kan ouderen waarbij het vermoeden bestaat van een 
dementiesyndroom verwijzen naar het DOC-PG. Nadat de oudere patiënt is gezien binnen 
het DOC-PG, worden de bevindingen en daarbij behorende adviezen door de geriatrisch 
verpleegkundige middels een telefonisch onderhoud teruggekoppeld naar de huisarts. 
Tijdens dit telefonisch onderhoud worden de adviezen besproken met de huisarts en 
wordt een plan gemaakt voor de geadviseerde zorg. De verwachting is dat het aanstellen 
van een geriatrisch verpleegkundige zal zorgen voor een hoger percentage opgevolgde 
adviezen. Indirect zal dit moeten leiden tot positieve effecten wat betreft kwaliteit van 
leven bij de patiënten en belasting van hun mantelzorgers. De resultaten laten zien dat 
het toevoegen van een geriatrisch verpleegkundige aan het DOC-PG team zorgde voor een 
hogere overeenstemming tussen DOC-PG en de huisarts ten aanzien van de door DOC-PG 
gegeven adviezen. Er was tevens sprake van een lagere subjectieve belasting van de 
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mantelzorgers na 12 maanden. Er was geen verschil in de gezondheid gerelateerde 
kwaliteit van leven van de patiënten.   

In de studie in hoofdstuk 6 zijn de effecten van een proactief geriatrisch consultatie team 
voor kwetsbare ouderen opgenomen in een ziekenhuis (Orbis Medisch en Zorgconcern – 
Orbis MC) onderzocht. Alle ouderen in het Orbis MC werden bij opname tijdens de 
verpleegkundige anamnese gescreend op kwetsbaarheid met behulp van de Groningen 
Frailty Indicator. Indien kwetsbaar werden ouderen op de afdeling bezocht door een 
geriatrisch consultatieteam voor een gedetailleerd onderzoek. Op basis van dit onderzoek 
werden gericht adviezen ten aanzien van de patiënt gegeven aan de betreffende medische 
en verpleegkundige staf op de afdeling waar de patiënt verbleef. De resultaten laten zien 
dat meer bewustwording is opgetreden bij de staf op het gebied van risico’s voor 
vermijdbare ziekenhuiscomplicaties (zoals vallen en delier). Weliswaar kon worden 
geconstateerd dat de prevalentie van valincidenten en delier en ook mortaliteit tijdens 
ziekenhuisopname lager waren in de interventiegroep dan in de controlegroep maar dat 
de verschillen statistisch niet significant waren. Hetzelfde gold voor het aantal opgenomen 
dagen en heropnames binnen een periode van drie maanden na ontslag. Tenslotte konden 
ook geen verbeteringen voor wat betreft functionele beperkingen worden geconstateerd 
op drie maanden na ontslag. 

In hoofdstuk 7 worden de belangrijkste bevindingen van de verschillende studies in 
concluderende zin samen gevat. Verder worden in dit hoofdstuk enkele methodologische 
en theoretische overwegingen weergegeven. Afsluitend worden enkele aanbevelingen 
gedaan voor praktijk en toekomstig onderzoek. In het hoofdstuk wordt ingegaan op de 
stelling dat het concept kwetsbaarheid als zodanig wellicht te complex is om te vatten in 
een korte, simpele en snel af te nemen vragenlijst. Mogelijk is het meer zinvol na te gaan 
voor welke specifieke uitkomsten ouderen kwetsbaar zijn of een verhoogd risico hebben 
dan een algemene conclusie te trekken of ouderen wel of niet kwetsbaar zijn. De drie 
evaluatiestudies in dit proefschrift laten zien dat de ontwikkeling van adequate 
zorginnovaties om dagelijks functioneren van kwetsbare ouderen verder te verbeteren 
een uitdaging blijft. Het lijkt meer zinvol om de bestaande zorg die al van hoog niveau is 
op meer efficiënte wijze in te richten. 
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Valorisation 

This thesis describes different conceptualisations of frailty and evaluates three different 
care innovations aimed at frail older persons in different care settings. In this chapter we 
highlight the most important results of this thesis and how these could be beneficial for 
stakeholders such as health care professionals, policy makers and health care insurance 
companies. 

Societal relevance 
It is well known that the aging population induces challenges to our health-care system. 
Frailty has been considered to be the most challenging expression of the aging population. 
In the Netherlands the prevalence of frailty varies between 11.3% and 47%, which is partly 
due to the lack of consensus about the conceptual definition and operationalization of 
frailty. Nevertheless, the population of frail older people has become an important target 
group for the policy of government agencies, emergency services, and health care 
organizations concerned with the wellbeing of older people over the last years. Policy 
makers state that it is crucial to invest in tools for screening and methodologies to assess 
frailty in order to tackle the problems vulnerable people are confronted with. In addition 
they emphasize the importance of scaling up good practice aimed at frail older people.

Target groups  
For health care professionals working with frail older people such as geriatricians, general 
practitioners, and physiotherapists it is relevant to have information on the predictive 
validity of instruments that screen for frailty in older people in order to select the people 
that could benefit from a follow-up approach. The first two studies of this thesis describe 
different conceptualizations of frailty. Regardless of which conceptualization is adopted, 
the common idea of screening is to identify persons at risk for adverse outcomes. The use 
of different approaches to identify frail older persons causes great diversity of groups of 
frail older persons. Different frailty instruments identify different types of frail older 
persons. Frailty instruments with a stronger focus on physical frailty identify frail older 
persons that are more at risk for adverse outcomes such as hospital admission and ADL 
and IADL disability. When screening, for example, for older persons at risk for loneliness or 
other psychosocial problems, a frailty instrument that highlights items that are stronger 
associated with psychological problems should be chosen. The choice and usefulness of a 
screening instrument for frailty should therefore depend on the setting and the goal of 
screening. Personal resources such as living with significant others and a positive financial 
situation may play an important role in judging whether a person is at risk for adverse 
outcomes of frailty. In addition, frailty could probably not be considered as just one 
overall concept. Researchers and health care professionals should rather ask the question 
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‘frail for what?’ instead of ‘frail or not’. Interventions aimed at frail older people are, due 
to the complexity of frailty, often complex as well. Three different care innovations for 
frail older people in different care settings were evaluated in this thesis. Although overall 
significant intervention effects are lacking, there are still some points to address that 
could be of interest for future directions for researchers, health care professionals and 
policy makers.  

Researchers and future research  
The studies describing different care innovations aimed at frail older people show that it is 
a real challenge to further improve individual levels of functioning and quality of life in old 
age. Several other studies evaluating care innovations for frail older people show a similar 
lack of results.1,2,3 Most of these studies used a pragmatic design. The advantage of these 
more pragmatic trials is their close proximity to daily practice in routine health care 
settings. The more traditional methods (e.g. high controlled explanatory trials) to evaluate 
these care innovations might not be the most suited methods in settings were health care 
professional have, besides the implementation of new care innovations, competing 
demands within a routine care setting.  It might therefore be time for a methodological 
debate whether for example RCT’s or cluster-randomized trials are the most suited 
methodologies to evaluate care innovations. One suggestion is to precede a pragmatic 
trial with a well-designed explanatory trial to detect mechanisms in different stakeholders 
(patients, health care professionals) that hamper or facilitate the implementation of the 
care innovation.Timely attention to barriers and facilitators in implementation of a new 
intervention is needed in the evaluation phase to distinguish between genuine 
ineffectiveness and implementation errors.4 In this way an ‘ideal’ setting is created where 
the care innovations can be tested for effectiveness in a more controlled environment. 
This could be a general practice where the health care professionals are highly motivated 
and fully committed to the implemented care innovation and have the time and skills to 
implement the care innovation. If proven successful, the care innovation should then be 
tested in daily practice keeping in mind the barriers and facilitators that are important 
when delivering the care innovation. Apart from this methodological debate, the high 
level of usual care makes it more difficult to detect differences between usual care and 
new care innovations in terms of for example ADL functioning and quality of life. Future 
research could also focus more strongly on the increase of efficiency instead of 
improvements in terms of quality of life and disability or on interventions that are not 
successful and should be ended.

Health care professionals  
For results of research to be effective in practice, they have to be communicated to health 
care professionals and researchers in the field of geriatrics. For a successful delivery of 
these highly complex interventions, it is important that there is a high level of 
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competences of professionals. The implementation of new care innovations into daily 
practice is often complex and depends on more factors than communication and 
competence of professionals. It is important to be aware of possible hampering and 
encouraging factors when implementing a care innovation. Not only at the level of the 
individual professional but also on organisational level. A well-executed process-
evaluation, both in the development phase of a care innovation as well as in the 
implementation phase, could contribute to that.

Policy makers and health insurance companies 
The growing number of (frail) older people is also challenging for policy makers and health 
insurance companies. New care approaches aimed at frail older community dwelling older 
people may be of interest for policy makers and health insurance companies. Not only 
successful elements should be communicated, but also elements that are not successful. 
One way to discuss these challenges is to organise (regional) meetings with policy makers 
and health insurance companies in order to exchange knowledge and discuss strategies 
that could contribute in making the care for frail older people more efficient in terms of 
time and costs. Also the distribution of (the outcomes of) this thesis could contribute to 
the dissemination of knowledge.
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Dankwoord 

Promoveren is niet iets wat je in je eentje doet, tenminste niet in mijn geval, en op het 
moment dat ik dit aan het schrijven ben realiseer ik me dat het handig was geweest als ik 
vanaf het begin een lijst had bijgehouden met personen die op de een of andere manier 
aan mijn promotietraject hebben bijgedragen en betrokken zijn geweest. Maar goed, ik ga 
toch een poging wagen! 

Allereerst dank aan alle proefpersonen (patienten en mantelzorgers) die mee hebben 
gedaan aan de verschillende studies die in dit proefschrift beschreven staan.  

Het promotieteam, bedankt voor jullie geweldige begeleiding. Het traject verliep lang niet 
altijd vlekkeloos. Noodgedwongen moesten er in het begin een aantal deelprojecten 
opgestart worden. Het is voor een groot deel aan jullie deskundigheid en vertrouwen te 
danken dat ik me nooit zorgen heb gemaakt over een goede afloop. Ruud, dank voor de 
begeleiding de afgelopen 5 jaar. Je deskundigheid en de snelheid waarmee je  mijn 
stukken van commentaar voorzag. Daarnaast ook je nauwkeurigheid, waar ik nog steeds 
veel van kan leren. Wat ik nog het meest heb gewaardeerd is het feit dat je deur altijd 
open stond. Frans, onze bijeenkomsten waren altijd prettig en met je deskundigheid en je 
relativerende humor wist je mijn stukken altijd in de goede richting te sturen. Marjolein, jij 
begon onze overleggen altijd met de vraag: ‘Hoe gaat het met je?’ Dat heb ik altijd erg 
gewaardeerd. Daarnaast zorgde jij met behulp van je kritische vragen en commentaar 
ervoor dat mijn artikelen stukken beter werden. Pascalle van Bilsen, jij was betrokken bij 
het opstarten van het project en was in het begin van mijn promotietraject het eerste 
aanspreekpunt.

Leden van de beoordelingscommissie: Prof. Dr. J. Schols, Prof. Dr. J. Gussekloo, Prof. Dr. R. 
Ponds, Prof. Dr. Frank Buntinx en Dr. Wubbo Mulder, dank voor het lezen en beoordelen 
van mijn proefschrift.  

Jill en Silke, kamergenoten vanaf het begin en samen begonnen aan onze projecten die op 
een of andere manier met elkaar verweven zijn. Alle projecten hadden zo hun hobbels 
maar doordat we het zo goed met elkaar konden (en kunnen) vinden was het een stuk 
makkelijker om deze hobbels te overwinnen. Vanaf het begin samen opgetrokken en 
mede daardoor ook veel aan elkaar gehad. De jaarlijkse uitstapjes naar Amerika, uiteraard 
om onze resultaten te presenteren, waren een van de hoogtepunten. Ik zal niet snel 
vergeten dat ik tijdens mijn eerste GSA als eerste moest presenteren in een bomvol zaaltje 
(waarvan denk ik de helft collega’s waren). Na mijn presentatie verliet de helft van de 
aanwezigen (waarschijnlijk diezelfde collega’s) de zaal , daarmee de voorzitter van de 
sessie en de overige mensen in verwarring achterlatend. Uiteraard waren er ook de 
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nodige ‘culturele’ uitstapjes. We hebben ontzettend veel gelachen tijdens de 4 jaar dat we 
een kamer op Uns 40 en Dub 30 hebben gedeeld. Die gezelligheid ga ik zeker missen! 

Floor, Ine, en Astrid, samen met Jill, Silke vormden wij het TP1 team. Jullie 3 waren de 
eerste die het TP1 team hebben verlaten en nu Jill en Silke de verdediging achter de rug 
hebben doe ik als laatst overgebleven lid het licht uit. Het verwerken van de bergen 
vragenlijsten was niet mogelijk geweest zonder jullie. Dank voor al jullie inspanningen en 
de gezellige ouwehoer momenten tussendoor. 

De hulp van de mensen van Memic, met name Anita Legtenberg, Alfons Schroten en 
Robert Klinkenberg, is ontzettend belangrijk geweest om de dataverzameling in goede 
banen te leiden. Dank daarvoor! 

De mensen verantwoordelijk voor de uitvoering van de projecten Zorg uit Voorzorg en 
[G]OUD in de regio’s Sittard, Maastricht en Heerlen.  

Het artikel waarbij gebruik is gemaakt van data van de GGD was niet mogelijk geweest 
zonder de hulp van Klaas Jan Hajema en Suhreta Mujakovic. Dank daarvoor! 

Bij het DOC-PG onderzoek zijn de  volgende mensen belangrijk geweest: Ron Warnier 
(alias, de interventie) en Tanja Hameleers, jij was onmisbaar voor de inclusie van de DOC-
PG patiënten. Claire, dank je voor het meewerken en meedenken aan de DOC-PG studie. 
We hebben veelvuldig moeten overleggen om de lastige dataverzameling goed te laten 
verlopen. Gelukkig hebben we tijdens onze overleggen ook andere belangrijke zaken 
kunnen bespreken zoals bijvoorbeeld welke series het beste zijn (ik ga binnenkort de 
Sopranos maar weer eens kijken)! 

Herbert en Walther, jullie waren betrokken bij de effectstudie in het Orbis Medisch 
Centrum. Vaak hebben we om 8 uur ‘s ochtends moeten overleggen in het Orbis in Sittard. 
Buiten het feit dat jullie input onmisbaar is geweest verliepen deze overleggen ook altijd 
prettig wat het iets draaglijker maakte om zo vroeg op te staan. 

Een aantal mensen binnen de vakgroep wil ik ook nog graag noemen. Maike T, allereerst 
dank dat je vandaag als paranimf naast me staat. In korte tijd hebben we toch al de nodige 
geweldige concerten en spellenavonden erop hebben zitten. Zelfs de concerten die we 
gemist hebben waren legendarisch. Ook heb je me geintroduceerd in de wereld van het 
klimmen en hoewel ik niet de meest fanatiek klimmer ben (misschien is lui een beter 
woord) is het wel altijd een feest. Met name de weekenden buitenklimmen in Frankrijk 
zijn altijd super. Het samen gitaarspelen is tot nu toe gebleven bij goede bedoelingen (hoe 
dat kan weet ik ook niet) dus daar moet wel nog aan gewerkt worden. Maar het 
belangrijkste is misschien wel de ‘sjaele zeiver’, het kunnen lachen om de meest domme 
dingen! Donja, dank dat je me hebt meegevraagd om 4 weken door Zuid-Amerika te 
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reizen. Het was ontzettend fijn om in die periode van mijn promotietraject er even 4 
weken helemaal tussen uit te zijn. Ik denk er nog regelmatig met veel plezier aan terug. 
Sanne, bij jou moet ik toch vooral aan het sporten denken. Samen na het werk naar een 
van de sportlessen van de UM, maar vooral het wielrennen in de Limburgse heuvels. Vaak 
heb ik mijn fiets (bouwjaar heel oud) vervloekt als we weer een van die kloteheuveltjes op 
moesten fietsen (het kan ook met mijn conditie te maken hebben maar voor mijn 
zelfvertrouwen is het beter om te denken dat het aan mijn fiets ligt). Maar gelukkig was 
het wel altijd heel gezellig! Laura, ik kan me nog goed voor de geest halen dat je op een 
vrijdagavond bij café zondag zei: ‘Bart, heb je zin om samen met Maike en mij de 
Kennedymars te lopen?’. Natuurlijk zei ik toen meteen ‘ja’, want wat is er nu leuker dan 
midden in de nacht op te moeten staan (4:00 uur) om vervolgens 80 km te lopen (wel met 
een pauze van 2 uur om bij de EHBO blaren te prikken) met als gevolg dat je de dag erna 
niet meer kunt lopen van de spierpijn. Wellicht maakte de biertjes die ik die avond op had 
me iets te overmoedig. Dit kan echter niet verklaren waarom we het jaar daarna weer 
hebben meegedaan. Het moet dus toch de lol die we samen met elkaar hebben gehad 
geweest zijn. Susan, dank je dat ik in de afrondende fase van mijn proefschrift gebruik heb 
mogen maken van je werkplek. Ook altijd goed om met jou even de laatste muziektips 
door te nemen. Voor jullie allen geldt, dank voor de gezelligheid op maar ook buiten het 
werk.  

Overige collega’s, dank voor jullie interesse en gezelligheid tijdens de lunchwandelingen 
en de vele momenten bij de koffiehoek.  

Tijdens een promotietraject waarbij je minstens 4 jaar bezig bent met min of meer 
hetzelfde onderwerp is het belangrijk om zo nu en dan even af te kunnen schakelen. Een 
paar goede vrienden moet ik hier dan toch noemen. Ramon en Sylvie, het is fijn om te 
weten dat ik bij jullie altijd welkom ben. Niet zelden wordt het dan 12 uur of later, maar 
dat is bij jullie nooit een probleem. Ramon, dank dat je een van mijn paranimfen wil zijn. 
Er zijn weinig mensen waarmee ik zo kan lachen en slap kan ouwehoeren. Iets wat 
ongetwijfeld van pas gaat komen tijdens de spannende momenten voor de 
promotieplechtigheid. Guido, ik ken weinig mensen die zo over voetbal kunnen praten als 
jij. Altijd gezellig om met jou voetballen te kijken om vervolgens in de stad een potje te 
gaan poolen. Tom P, de spellenavonden en dan met name de Fifa avonden beginnen 
inmiddels een aardige cultstatus te krijgen. Samen met Ramon (en eventueel aangevuld 
met nog een extra Tom) begon het nog redelijk onschuldig maar inmiddels begint het al 
een officiële loting en wordt er met zelfs beamers gewerkt. Wat dat betreft wordt het 
bijna net zo grotesk als de FIFA zelf. Dat neemt overigens niet weg dat scheidsrechterlijke 
beslissingen nog altijd in twijfel worden getrokken met het nodige verbale geweld. Danny, 
inmiddels zit je in Nijmegen maar toen je nog in Maastricht woonde kwamen we toch 
zeker 1 keer per week bij elkaar over de vloer om samen te eten na te hebben 
gesquashed. Het 1 keer per week eten zit er niet meer in maar het is altijd gezellig om te 
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squashen als we elkaar weer zien. Je ben significant (om toch even  een wetenschappelijke 
term in mijn dankwoord te gebruiken) beter geworden, maar mij verslaan zit er op korte 
termijn niet in (eerlijk gezegd denk ik dat het er op lange termijn ook niet in zit ).

De hele familie, ooms, tantes, neven en nichten, wil ik ook graag danken voor hun  
interesse in mijn onderzoek (misschien heeft het er mee te maken dat een deel 
binnenkort ook tot de doelgroep van dit proefschrift gaat behoren). Regelmatig is mij 
gevraagd wanneer mijn proefschrift af zou zijn aangezien het wel weer eens tijd wordt 
voor een feestje. Nou, het boekje hebben jullie nu in jullie handen en het feestje komt er 
aan.

Tom, mijn broer, ik ben erg blij dat we het zo goed met elkaar kunnen vinden en dat we 
elkaar zo vaak zien. Het is prachtig om te zien hoe ontzettend trots je bent op je zoontje. 
Inge, mijn schoonzus, jij maakt al zo lang onderdeel uit van onze familie dat ik me bijna 
niet meer kan herinneren hoe het was toen jij er nog niet bij was. Gelukkig maar, want ik 
ben blij dat je er bij hoort. Noah, mijn kleine neefje, ongelofelijk hoeveel vreugde jij brengt 
binnen de familie. Wij gaan nog veel lol met elkaar beleven.  

Maike, mijn zusje, hetzelfde goede gevoel voor humor als Tom en ik, dezelfde goede 
muzieksmaak als ik (sorry Tom!). Ik vind het ongelofelijk knap wat je de laatste jaren hebt 
bereikt. Mam, enige tijd geleden heb je me verteld dat pap onzettend trots was dat ik ging 
promoveren. Ik ben ontzettend trots op jullie. Hoe jij en Maike het met z’n tweëen redden 
is geweldig. Ik rij nog altijd met veel plezier terug naar Swalmen wetende dat de koffie dan 
al klaar staat. En die smaakt nergens zo goed als thuis! 

Bart
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