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MANAGEMENT SUMMARY  
This thesis considers communication about frail elderly between care providers. The research is 

proposed for the geriatric network in Midden-Brabant, but the findings may be useful for other 

regions as well. In the current situation there is substantial relevant information about frailty of 

specific elderly at the several care providers, but this information is hardly shared at handovers. Care 

providers have to retrieve this information afterwards, while they would like to have information 

directly or even upfront in order to determine what would be the right treatment and support for a 

frail elderly. Therefore a problem statement has been defined to improve communication on those 

care aspects: 

How should the communication process on care aspects of frail elderly within the geriatric network be 

improved in order to provide better patient centered care?  

In patient centered care, the objective this thesis should contribute to, the focus is on process quality 

more than on outcome quality. This implies that patients should move smoothly through healthcare 

networks. Eventually a high quality process will positively contribute to outcome quality. Focusing on 

process quality fits care for frail elderly in the geriatric network since frailty should be seen as a 

process rather than a state.  

Essential for patient centered care is integration, of which communication is an important aspect. 

This need for integration especially applies to frail elderly, which are characterized by suffering from 

multiple disorders and constraints on multiple domains. For these patients care pathways cannot be 

defined upfront, since multiple morbidities can appear randomly. Furthermore multiple care 

providers can be necessary at the same time to provide care for these disorders and constraints. 

Therefore communication between care providers is essential to enable each other to determine the 

right care for these unique frail elderly and improve process quality. This communication should 

provide information about risks of frailty on the physical, social and psychological domain. With that 

information the right care processes can be determined timely to reduce those risks and maintain 

self-management abilities as much as possible. 

In this context a communication system has been designed to exchange information on care aspects 

of frail elderly. The frail elderly in this matter has been defined as: 

ά! ǇŜǊǎƻƴ ƻŦ тл ȅŜŀǊǎ ƻǊ ƻƭŘŜǊ ǿƛǘƘ ƳǳƭǘƛǇƭŜ όƳǳƭǘƛ-morbidity) somatic, psychic and/or social (multi- 

domain) disorders or constraints that lead to decreased self-management abilities, for which the 

ǇŀǘƛŜƴǘ ǿƛƭƭ ƴŜŜŘ ǎǳǇǇƻǊǘƛƴƎ ŎŀǊŜ ŦǊƻƳ ƳǳƭǘƛǇƭŜ ŎŀǊŜ ǇǊƻǾƛŘŜǊǎέΦ 

This definition does not apply for all frail elderly, but only for frail elderly that will need supporting 

care from multiple care providers. For these frail elderly a handover system has been developed, that 

provides care providers with information about care aspects of the frail elderly they get involved 

with. This handover process starts at hospitals or GP & nurse practitioners. Later on home care, GGZ 

and nursing and residential care homes can get involved and write handovers.  
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The information care providers share at handovers is structured in a number of forms that consider: 

 General information 

 Starting form, with information care providers would like to know first. 

 Living circumstances form, focused on living circumstances that influence frailty. 

 Participation form, focused on care aspects on the social domain. 

 Wellbeing form, focused on care aspects on the psychic domain. 

 Care form, focused on care aspects on the physical domain. 

In these forms findings can be shared, to provide other care providers with understandable and 

useful information to determine the right care processes for frail elderly. Eventually a dossier is built 

that contains history of frailty aspects that appear, so the evolvement of frailty is visualized. Using an 

IT-system for sharing this information at handovers is essential. IT-systems connects all care 

providers and offer possibilities to look into dossiers at different places at random times. On top of 

that the IT-system contains dossiers that can be accessed and updated from multiple locations, which 

makes communication more efficient and effective. 

For the handover system to work it is essential that all care providers join the system. When not all 

care providers are connected, gaps will appear in the handover dossiers and opportunities to create 

smooth processes and truly patient centered care are missed. Therefore the message this thesis 

carries out is that although this research provides already have a positive change, there is still room 

for improvement when one barrier is removed: Care providers should strive for connectivity! 
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CHAPTER 1:  INTRODUCTION  
1.1 INTRODUCTION   

Ψ½ƻǊƎƴŜǘǿŜǊƪ aƛŘŘŜƴ .ǊŀōŀƴǘΩ ό½a.R) is a cooperation between several care providers in the area of 

chain and network care. In 2008 thirteen care providers joined the care network to exchange 

knowledge and experiences in order to create a healthcare process where the needs of patients are 

served in the most efficient and effective way. This cooperation acknowledges that healthcare 

professionals need to share and exchange knowledge, resources and information pertaining to the 

care of their patients (Alpay, Toussaint, & Zwetsloot-Schonk, 2004).  

The geriatric network is one of the functions in the care network and consists of the parties that are 

listed in appendix 1. This network typically involves  elderly, which is the largest group of patients in 

Middle Brabant and is expected to become even larger the coming years. Because of this ageing 

population the focus of research is on providing more effective and efficient care. On the other hand 

also a trend towards more patient centered care is acknowledged. Patients can influence their care 

path and expect higher quality more than ever. This tradeoff provides a challenge for researchers and 

together with the increasing elderly population a drive to research geriatric care was born and 

caused a major increase in the number of researches on this matter (Gobbens, Luijkx, Wijnen-

Sponselee, & Schols, 2007). 

ZMBR acknowledges the importance of an efficient geriatric care network that offers effective 

patient centered care. Improvements in this care network are developed continuously and this 

research contributes to this quest to provide the best possible patient centered care to elderly. 

1.2 PROBLEM INDICATION   

Besides the medical attention elderly people need (cure) there is also a frailty aspect (care). Frail 

elderly are people that are at risk of suffering from problems that limit their daily functionality (Van 

Campen, 2011). There are about 700.000 frail elderly in the Netherlands, from which 600.000 live at 

home and 100.000 at care providers (Van Campen, 2011). These people can get involved with 

general practitioner (GP) & nurse practitioners, hospitals, home care, GGZ and nursing and 

residential care houses.  

Research shows that identification of frailty contributes to better care (Markle-Reid & Browne, 2003). 

In order to offer frail elderly high quality care there are three important issues. First it is important to 

identify occurring risks early. Second a combination of preventive actions should be taken to prevent 

frailty of becoming damage. Thirdly care should be coordinated individually to keep quality high 

(Inouye, Bogardus, Baker, Leo-Summers, & Cooney, 2000). 

These issues require a high degree of transparency throughout the entire network. On cure aspects 

the care providers communicate already. However on care aspects this is not the case even though 

this information is highly relevant for designing the right care. It turns out that there is substantial 

relevant information about frailty of specific elderly at the several care providers, this information 

however is hardly shared at handovers. Care providers have to retrieve this information afterwards, 
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while they would like to have information directly or even upfront in order to determine what would 

be the right treatment and support for a frail elderly.  

1.3 PROBLEM STATEMENT   

How should the communication process on care aspects of frail elderly within the geriatric network be 

improved in order to provide better patient centered care?  

Better patient centered care implies that information is available when a patient gets involved with a 

care provider and  as less time as possible is wasted by disutility (efficiency), so more time for actual 

care becomes available (effectiveness). The human aspect in this matter should not be 

unŘŜǊŜǎǘƛƳŀǘŜŘΣ ǿƘƛŎƘ ƛǎ ŎƻǾŜǊŜŘ ōȅ άǇŀǘƛŜƴǘ ŎŜƴǘŜǊŜŘ ŎŀǊŜέΦ 

1.4 RESEARCH QUESTIONS  
 

1. What is patient centered care for frail elderly? 

2. How does communication between care providers influence patient centered care? 

3. How should communication between care providers be designed? 

4. How should the  communication in the geriatric network be improved? 

 

1.5 STRUCTURE OF THE THES IS   

This thesis is structured according to the pathway described by the research questions. To improve 

communication a first step is to understand the context in which communication should take place. 

Therefore chapter two considers patient centered care for frail elderly.  

With the concepts frail elderly and patient centered care clearly defined, the influence of 

communication on patient centered care for frail elderly is described in chapter 3. This way it 

becomes clear why communication should be improved and what the consequences of improved 

communication can be. 

Next step is to define how communication between care providers should be designed. Structured by 

a communication model the steps and implications to design a communication system for the 

geriatric network  are described in chapter 4. 

These theoretical steps and implications are translated in practical steps to design the actual 

communication system in chapter 5.  

In chapter 6 the practical steps are applied to the geriatric network to describe the preferred 

solution. For this preferred solution an implementation plan is formulated. 

Finally chapter 7 contains conclusions, recommendations and limitations of this research. 
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UPFRONT:  NETWORK VERSUS CHAIN  
In healthcare a distinction can be made between chain care and network care. In chain care patients 

flow from one care provider to the next in a fixed order. This complies for instance to patients with a 

certain illness which requires a decreasing need for care, like revalidation after an operation 

(Donkers, Bras, & Dingenen, 2008). In network care patients can get involved with numerous care 

providers at once at unspecified time and order. This complies for instance to patients with a 

decrease in functioning, where care should attribute to maintaining self management abilities as 

much as possible (Donkers, Bras, & Dingenen, 2008). With this distinction Donkers et al (2008) 

describe three possible healthcare models, the transfer model, the service model and the clew 

model, which are explained in appendix 2.  

 The transfer model involves chain care, where a patient flows from one care provider to 

another in a fixed order.  

 The clew model involves network care, where a patient gets involved with care providers at 

unspecified time and order.  

 The service model is somewhere in the middle of chain care and network care. One care 

provider is responsible for the patient flow and determines when another care provider gets 

involved. 

Care for frail elderly in the geriatric network can be seen as network care and more specific as care in 

a clew model. Multiple disorders and constraints may threaten frail elderly and therefore care for 

frail elderly cannot be planned upfront. This implies that patients can get involved with several care 

providers: 

 at the same time 

 at unspecified times 

 at unspecified order 

These factors influence not only the physical design of care, but also the communication between 

care providers. After all communication design could be better structured when there would be a 

fixed order of care providers involved. Communication between hospitals and general practitioners 

differs from communication between hospitals and home care, not only in content but also in form. 

When it is unknown upfront with which care providers should be communicated, communication 

should be applicable for every possible care provider. 

This clew structure provides the biggest challenge within this thesis. Communication has to be 

designed in such a way that it is useful for every care provider in providing patient centered care for 

frail elderly, regardless of time, order and other care providers involved. Consequences of this 

challenge will emerge several times during theory development, analysis and solution and therefore 

should be kept in mind while reading this thesis. 
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CHAPTER 2:  PATIENT CENTERED CARE FOR FRAIL ELDERLY  

2.1   INTRODUCTION  
The patients of concern in this thesis are the so called frail elderly. In order to determine what 

patient centered care means for this group of patient first the term frailty should be defined. The 

distinction between elderly and frail elderly is important since frailty predicts undesirable events like 

admission to a hospital or nursing home and early disease better than age (Schuurmans, Steverink, 

Frieswijk, & Slaets, 2004). Also medical professionals acknowledge the importance of using frailty 

(Kaethler, Molnar, Mitchel, Soucie, & Man-Son-Hing, 2003) (Bles, 2007).  

Frail elderly suffer from chronic conditions and loss of function, which challenges their autonomy 

(Melis, et al., 2005). Frailty increases the chance that an elderly has to be admitted to a nursing 

home. This means that not every frail elderly needs care instantly, but only the risk is high that they 

will need chronic care within several years (Van Campen, 2011). The challenge of frailty is to offer the 

right personal care in order to prevent frailty from turning into loss of autonomy (Gobbens, Luijkx, 

Wijnen-Sponselee, & Schols, 2007).  

2.2   FRAIL ELDERLY IN THE NETHERLANDS  
In the Netherlands about 25% of the people older than 65 living independently is considered to be 

frail (Van Campen, 2011). In nursing homes this is about 75%. In total this means that 27% of the 

people older than 65 in the Netherlands are frail, which were about 600.000 to 700.000 people in 

2008 (Van Campen, 2011). All of these people require a different approach and care pathway.  

The upcoming years the number of frail elderly that will request interventions is even expected to 

grow enormously. The Dutch society is ageing and medical solutions offer more and more 

possibilities to lengthen lives with good quality. 

Recognizing the frailty of those elderly is the first challenge for care providers. It turns out that 81% 

of the elderly living on their own contact the general practitioner (GP) every three months (Van 

Campen, 2011) and of course all people living in nursing homes already have contact with a care 

provider. When frailty is signalized in an early stage, the number of frail elderly that need medical 

attention or admissions to nursing homes decreases (Van Campen, 2011). 

2.3 MODELS FOR FRAILTY  
For identifying the frailty of those people, conceptual models for frailty are used. However though 

there are a lot of scientific papers about frailty, there is no consensus on a conceptual or operational 

definition for the term (Markle-Reid & Browne, 2003). Responsibility for offering services to frail 

elderly currently lays with numerous care providers. As each of these care providers have different 

criteria for identifying people as frail, important needs are often left unmet (MacKnight, 1999).  

Definitions for frailty can be classified in two groups, single domain- and multi domain definitions 

(Markle-Reid & Browne, 2003).  Single domain definitions are focused on the somatic domain, which 

considers health loss of elderly (Van Campen, 2011).  These single domain definitions ignore the 

psychical and social functioning of elderly. Therefore during the years single domain definitions were 

criticized and researchers started to develop multi-domain definitions (Van Campen, 2011).  
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Which definition works out best depends on the context. In some situations a single domain 

definition and in other situations a multi domain definition works out best. Various researches have 

compared definitions of the last thirty years and various researches have measured the accuracy of 

those definitions, but still no base for consensus can be found (Markle-Reid & Browne, 2003). 

However conceptual models are developed to which the perfect definition should comply. One of the 

conceptual models for an accurate definition for frailty is developed by Rockwood (2005) and 

consists of requirements on content validity, construct validity and criterion validity. This conceptual 

model can be found in appendix 3  

2.4   OPERATIONAL DEFINITION 
Although already concluded that no perfect operational definition that complies with all criteria of 

the conceptual model exists, it is important to determine when a person is considered to be a frail 

elderly in this research. In theory several multi domain instruments exist in order to determine if a 

person is a frail elderly. Also on this matter there is no sign of consensus (Van Campen, 2011). 

Therefore first an operational definition that approaches the criteria of the conceptual model is 

proposed. This definition of van Campen (2011) describes frailty for elderly: 

άCǊŀƛƭǘȅ ŦƻǊ ŜƭŘŜǊƭȅ ƛǎ ŀ ǇǊƻŎŜǎǎ ƻŦ ǘƘŜ ǇƛƭƛƴƎ ǳǇ ƻŦ ǎƻƳŀǘƛŎΣ ǇǎȅŎƘƛŎŀƭ ŀƴŘκƻǊ ǎƻŎƛŀƭ ŘƛǎŀōƛƭƛǘƛŜǎ ƛƴ 

functioning, which increases the chance at negative health outcomes (functional constraints, 

ŀŘƳƛǎǎƛƻƴ ƻǊ ŘƛǎŜŀǎŜύΦέ  Translated from (Van Campen, 2011). 

In this definition a number of aspects that define frailty are mentioned. First frailty is stated to be a 

process rather than a state. Second the existence of multiple domains of functioning are 

distinguished. Finally the effect of frailty is stated to be an increased chance on negative health 

outcomes.  

2.4.1   PRO CES S R AT HER  T HAN  A  ST AT E  

Frailty is stated to be a process rather than a state (Van Campen, 2011). This implies that a frail 

individual cannot simply be given a health status. Instead the frail elderly is undergoing a series of 

health-related changes (Guilley, et al., 2008). This implies that it is not sufficient to treat a patient in 

order to change its state, but its process should be influenced constantly to prevent negative 

outcomes which would decrease independency in activities of daily living (Guilley, et al., 2008). 

2.4.2 MULTIMOR BI DITY  ON  MUL TIP LE DO MAIN S  

Care providers typically focus on a single problem which determines their treatment and decisions 

(Poel, 2011). However in case the patient is a frail elderly it is already stated that the patient suffers 

from multimorbidity varying from fear and forgetfulness to diabetes or mobility disruptions (Poel, 

2011).  There are multiple examples where a lack of multiple domain focus decreases the health of a 

frail elderly. For instance a woman with cancer could be treated with a medical intervention that 

would increase the expected lifetime. However this woman suffered from psychological problems 

and the operation appeared to be too heavy for her. Afterwards she was completely unmanageable 

and the quality of her life decreased. Whit a multiple domain approach this woman would not have 

been operated (Poel, 2011). The care provider should not have decided upon the guideline for 

cancer, but choose the solution that would have served the woman best (Poel, 2011). This implies 

that multimorbidity is an important aspect of the definition of a frail elderly.  
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Not only is multimorbidity a factor of frailty, morbidities also can appear on multiple domains. As 

already stated, earlier definitions only considered the somatic domain (Fried, et al., 2001) (Gobbens, 

Luijkx, Wijnen-Sponselee, & Schols, 2007) (Hogan, MacKnight, & Bergman, 2003). However this 

domain alone is not sufficient to cover all aspects that define frailty (Fried, et al., 2001)(Kaethler, 

Molnar, Mitchel, Soucie, & Man-Son-Hing, 2003) (Van Campen, 2011). The social and psychological 

ŀǎǇŜŎǘǎ ƻŦ ƭƛŦŜ ƘŀǾŜ ǇǊƻǾŜƴ ǘƻ ōŜ Ƨǳǎǘ ŀǎ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ŜƭŘŜǊƭȅ ǇŜƻǇƭŜ ǘƻ ΨŀƎŜ ǿŜƭƭΩ (Schuurmans H. , 

Steverink, Frieswijk, Buunk, Slaets, & Lindenberg, 2005). Models that distinguish a somatic, psychic 

and social domain are described in theory (Van Campen, 2011) (Rockwood, 2005).   

2.4.3 IN CR EASED CHAN CE ON  N EGATI V E HEALTH O UTCO MES  

In the definition of van Campen (2011) the result of frailty is an increased chance on negative health 

outcomes (functional constraints, admission or disease). However this term implies negativity while 

the conceptual model describes that the definition: 

ά5ƻŜǎ ƴƻǘ ǎǘƛƎƳŀǘƛȊŜ ŀƴŘ ŜƳǇƘŀǎƛȊŜǎ ǘƘŀǘ ŦǊŀƛƭǘȅ Ƙŀǎ ƘƻǇŜŦǳƭ ŀǎǇŜŎǘǎέ (Gobbens, Luijkx, Wijnen-

Sponselee, & Schols, 2007) 

Instead of negative health outcomes also another effect is described ƛƴ ǘƘŜƻǊȅ ŎŀƭƭŜŘΥ άǎŜƭŦ-

ƳŀƴŀƎŜƳŜƴǘ ŀōƛƭƛǘƛŜǎέ ό{a!ύ (Schuurmans, Steverink, Frieswijk, & Slaets, 2004). (Schuurmans H. , 

Steverink, Frieswijk, Buunk, Slaets, & Lindenberg, 2005). SMA are important for elderly to manage 

their resources. That way aspects of physical and social well-being are achieved, maintained and 

restored when lost (Schuurmans H. , Steverink, Frieswijk, Buunk, Slaets, & Lindenberg, 2005). The 

process of piling up somatic, psychical and/or social disabilities in functioning has a negative 

influence on SMA, which means that elderly become less able to manage their resources. This means 

that the effect of the frailty process is that elderly become less able to manage their resources. An 

effect that can be reduced by intervention of care providers or other external help. Therefore a 

decrease in SMA as effect of frailty can be a replacement for negative health outcomes in the 

definition. Especially in an environment of patient centered care, where quality of live is the most 

important measure, SMA are a good measurement for the effect. In fact SMA defines the quality of 

life on multiple domains (Farquhar, 1995).  

2.4.4 ELDER LY  

The final aspect of the definition of a frail elderly is the definition of elderly. Most important aspect in 

this definition is the age above which a person is classified as elderly. It appears that this age diverges 

between different researches. For instance Melis et al. (2005) use the age of 70 while van Campen 

(2011) uses an age of 65 to consider a person elderly, while both consider a Dutch situation.  

Reason for this variation is that a smaller of larger group may provide a more significant picture for a 

certain aspect. This implies that the definition for elderly depends on the situation. Also the fact that 

65 is the official age in the Netherlands used by insurance companies influences the decision to use 

this age. However in the current society the age of 65 is becoming less of an issue. The retirement 

age for instance is shifting from 65 to a higher age in order to keep the labor force high enough. 

Especially increasing health conditions and quality of life reinforce the discussion on increasing the 

age when a person is considered elderly (Alders, 2002). 
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When frailty is considered it turns out that frailty starts developing at the age of 70. One of the most 

important reasons for this is that from that age widowing increases significantly, as is visualized in 

figure 1, where the percentage of widowers and widows is set out against the age. 

 

FIGURE 1: WIDOWING BY AGE IN THE NETHERLANDS (ALDERS, 2002) 

As can be seen in this graph widowing starts to increase from the age of 70. This has an increasing 

impact on frailty of people since often both the psychical and social aspect are negatively influenced. 

Therefore also frailty of elderly increases at the age of 70, as is visualized in figure 2, where the 

percentage of frail men and women is set out against age.  

 

FIGURE 2: PERCENTAGE FRAIL PEOPLE BY AGE IN THE NETHERLANDS (VAN CAMPEN, 2011) 

This figure complies with the widowing graph. A higher part of women is considered frail compared 

to men. This can be explained by the fact that man die earlier, so more women are widow and 

therefore have a higher chance on becoming frail. On the other hand men become widower less 

often so men have a lower chance of becoming frail than women. 

2.5 PATIENT CENTERED CARE FOR FRAIL ELDERLY  
The idea that patients should be at the centre of the healthcare system has become a topical issue 

(Hanna, 2010). Patient centeredness means that the patient should not be forced to adapt to the 

system, but the system should adapt to the patient (Hanna, 2010). However when a patient moves 

from one care provider to another, this often fails.  
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Although care providers try to collaborate in order to provide patient centered care, the system 

consists of individual system components (Meijboom, Bakx, & Westert, 2010). This makes it harder to 

provide patient centered care, where the pathway of a patient should move easily from one care 

provider to another. This complies especially with the case of frail elderly, where the pathway cannot 

be defined upfront. (Meyer, Jekowsky, & Crane, 2007).  

In healthcare one of the biggest issues is the tradeoff between efficiency and quality, where quality 

should be split in process quality and outcome quality. In patient centered care the importance of 

process quality is highly valued. The patient should be in control to determine which care is provided 

by whom, but still flow through the care network smoothly (Meyer, Jekowsky, & Crane, 2007). In the 

end this process quality should influence outcome quality in a positive way. Planning care and 

managing both physical transfer of patients, as well as their cure and care information, are essential 

for quality of care and cost optimization. In order to achieve high process quality, high efficiency and 

being truly patient centered, care must be integrated across the system (Kodner & Spreeuwenberg, 

2002) (Hanna, 2010).  

Although this thesis focuses on communication between care providers, it should attribute to patient 

centered care by offering opportunities to smoothen processes regardless the choices frail elderly 

make.  

¢Ƙƛǎ ŎƘŀǇǘŜǊ ŎƻƴŎŜǊƴŜŘ ǘƘŜ ŦƛǊǎǘ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴΥ ά²Ƙŀǘ ƛǎ ǇŀǘƛŜƴǘ ŎŜƴǘŜǊŜŘ ŎŀǊŜ ŦƻǊ ŦǊŀƛƭ ŜƭŘŜǊƭȅ?έΦ 

In this research question a combination of patient centered care and frailty is made.  

It turns out that patient centered care for frail elderly is influenced by the multimorbidity on 

multiple domains that characterizes a frail elderly. Because of those aspects pathways frail elderly 

take through a healthcare network cannot be defined upfront. This provides a challenge for a 

healthcare network. After all in patient centered care a patient should move easily from one care 

provider to another since process quality is highly valued.  

The next chapter will discuss how to deal with this challenge and the importance of communication 

on this matter. 
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CHAPTER 3:  INFLUENCE OF COMMUNICATION  
In this chapter the influence of communication on providing patient centered care for frail elderly 

will be explained. Communication can be separated in communication from care provider to patient 

and communication between care providers. The communication that is of concern in this thesis is 

communication between care providers. 

3.1 SUPPLY NETWORK INTEGRATION  
In order to be able to deliver patient centered care to the increasing group of frail elderly, integration 

between care providers in the visualized network is a necessity (Kodner & Kyriacou, 2000). This is 

enhanced by the fact that most frail elderly suffer from comorbidity, which means they are suffering 

from multiple diseases at the same time (Kok & Graves, 2003). Care providers are supposed to play 

complementary roles to accomplish their joint task, which is offering patient centered care to frail 

elderly (Kodner & Spreeuwenberg, 2002) (Meijboom, Bakx, & Westert, 2010). Integrated care for frail 

elderly and other populations with complex, chronic, disabling conditions has taken centre stage 

among policymakers, planners and providers (Kodner & Kyriacou, 2000). Integrated care is generally 

defined as: 

ά! ŎƻƘŜǊŜƴǘ ǎŜǘ ƻŦ ƳŜǘƘƻŘǎ ŀƴŘ ƳƻŘŜƭǎ ƻƴ ǘƘŜ ŦǳƴŘƛƴƎΣ ŀŘƳƛƴƛǎǘrative, organizational, service 

delivery and clinical levels designed to create connectivity, alignment and collaboration within and 

between the cure and care sectors. The goal is to enhance quality of care and quality of life, consumer 

satisfaction and system efficiency for patients with complex, long term problems cutting across 

ƳǳƭǘƛǇƭŜ ǎŜǊǾƛŎŜǎΣ ǇǊƻǾƛŘŜǊǎ ŀƴŘ ǎŜǘǘƛƴƎǎΦέ  (Kodner & Spreeuwenberg, 2002) 

Communication influences all aspects that should be created between cure and care sectors; 

connectivity, alignment and collaboration. Therefore communication between care providers is 

essential for integrated care (Kodner & Kyriacou, 2000) 

Healthcare can be seen as a service sector and therefore a healthcare network can be seen as a 

service supply network. In fact, the healthcare industry constitutes one of the most significant 

segments of the service sector (Baltacioglu, Ada, Kaplan, Yurt, & Kaplan, 2007).  

When talking about services, the most important characteristic is intangibility of services. This means 

that services cannot be seen, felt, tasted or touched in the same manner in which goods can be 

sensed, a subtle but important notice. In a service setting a consumer requests a service from a 

service provider in order to change a reality that the consumer owns, as is visualized in the figure 3. 

 

FIGURE 3: SERVICE TRIANGLE (SPRING &  ARAUJO, 2009) 
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For healthcare networks a figure can be drawn with these principles. In healthcare networks there is 

not just one care provider, but a network of care providers which together try to change the state of 

frail elderly by offering patient centered care. This is visualized in figure 4. 

 

FIGURE 4: HEALTHCARE SERVICE TRIANGLE  

The network structure enhances the need for integration between care providers. Integration 

enables the achievement of common goals and optimal results (Kodner & Spreeuwenberg, 2002) 

(Power, 2005).  Therefore activities of the companies should be aligned through the supply network 

by integration (Akkermans, Bogerd, & Doremalen, 2004). However typical for a supply network is 

that it consists of a number of independent parties (Ahgren & Axelsson, 2005). For a single company 

integration already requires major changes in processes and behavior, but for a network of 

companies these changes are even more serious (Mentzer, et al., 2001).  

What increases the difficulties to integrate is that frailty provides a progressive decrease in 

functioning of the patient. Therefore care should be focused on maintaining the SMA of the patients 

as much as possible. Since it cannot be planned upfront which steps are necessary to maintain those 

SMA the network of care providers can be seen as a clew model, which is described in appendix 2 

(Donkers, Bras, & Dingenen, 2008). In a clew model the different care providers can get randomly 

involved with a patient. This does not only increase the necessity of integration between those care 

providers, but also provides difficulties especially in communication (Donkers, Bras, & Dingenen, 

2008). After all every patients case is unique and has a unique pathway through the network of care 

providers. Therefore communication about any frail elderly is also unique which makes 

standardization of communication hard. This while the uniqueness of every patients case calls for 

extensive information exchange to provide the next care provider with enough information to design 

the right care for a patient (Toussaint, Verhoef, Vliet Vlieland, & Zwetsloot-Schonk, 2004) 

Researchers have defined the main goals to improve care integration. On top of the list is 

information exchange between care providers, which is seen as a starting point for integration 

(Baltacioglu, Ada, Kaplan, Yurt, & Kaplan, 2007). Poor transmission of information is seen as a key 

cause of weak care integration. (Hofmarcher, Oxley, & Rusticelli, 2007).   

Especially since the pathways frail elderly will take cannot be defined upfront, since it is impossible to 

predict which morbidities and constrains will affect elderly, adaptation applies more than 

organization upfront. This makes communication the most important aspect to adjust care to a 

specific patient. Communication to adapt to a new and unique situation and be able to provide 

patient centered care. This communication is about exchanging information about frail elderly in 
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order to provide the next care provider with means to design the right care process for the elderly in 

its organization. 

3.2 PROCESS IMPLICATIONS  
There are several types of information that can be exchanged. For instance companies can exchange 

information about volumes but also about variety of products. A fit between the information that is 

exchanged and the processes is essential for good supply network performance (Yen & Sheu, 2004). 

For instance in a mass production supply network information about volumes is essential. For a 

supply network for art, where every product is unique, information about variety is essential.  

A typical supply chain management process is visualized as a flow from manufacturer to customer 

with several other parties in between, split up in a physical product flow and an information flow 

(Gunasekaran & Ngai, 2005). A supply process can be visualized as in figure 5. In this figure frail 

elderly flow through several care providers which together provide patient centered care. According 

to what is necessary for providing patient centered care in a specific case, information flows to care 

providers involved on the pathway.  

 

FIGURE 5: THE SUPPLY CHAIN PROCESS, ADJUSTED FROM: (GUNASEKARAN &  NGAI, 2005) 

What makes the supply network process for a frail elderly more complex is that the end product is 

undefined upfront. Since multiple morbidities can appear at random times, the product (patient 

centered care) should adapt to new situations. Also the care providers that are involved in providing 

patient centered care in a specific situation are undefined upfront. Several care providers are 

involved at unspecified order and time, to maintain SMA as long as possible by providing patient 

centered care, which makes predicting the pathway very hard (Donkers, Bras, & Dingenen, 2008). 

This typically complies with άmake-to-orderέ situations. In make-to-order processes a product or 

service is developed and produced on demand following the wish of the customer, which can change 

during development and production (Gunasekaran & Ngai, 2005). Objective of make-to-order is to 

meet requirements of individual customers (Gunasekaran & Ngai, 2005). In order to achieve this the 

supply network should be flexible and responsive. Therefore communication between companies in a 

make-to-order supply network is essential (Gunasekaran & Ngai, 2005). Companies should be 

informed about the state of the product or service they receive in order to define what the company 

should do to add value and finally meet the requirements of the customer. In this way of thinking it is 

important that every actor in the supply network does not only focus on creating value for the next 

actor in the network, but for the whole network (Gunasekaran & Ngai, 2005).  
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Success factor for companies in a make-to-order supply network like the healthcare network is 

responsiveness and flexibility. Flexibility typically can be split in volume flexibility and variety 

flexibility (Cousens, Szwejczewski, & Sweeney, 2009). Most supply chain management researchers 

focus on information sharing for volume flexibility in order to manage inventories etcetera. In a 

make-to-order supply network however variety flexibility is more important. Also on variety flexibility 

information sharing can provide support to make the process more efficient (Cousens, Szwejczewski, 

& Sweeney, 2009). By exchanging product or service specific information, the right process to add 

value to the product or service can be designed better. 

In sum there are two important implications for communication between care providers in order to 

offer patient centered care to frail elderly: 

 Several care providers are involved at unspecified order and time 

 Communication should contribute to variety flexibility, by exchanging patient specific 

information that helps the next care providers to design the right care for the patient. 

This chapter concerned the second research questionΥ άIƻǿ ŘƻŜǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ ŎŀǊŜ 

ǇǊƻǾƛŘŜǊǎ ƛƴŦƭǳŜƴŎŜ ǇŀǘƛŜƴǘ ŎŜƴǘŜǊŜŘ ŎŀǊŜΚέ.  

It turns out that communication is a necessity for supply network integration and alignment, which 

are essential for offering good patient centered care. Communication should attribute to variety 

flexibility for care providers that are involved at unspecified order and time. Since every patient is 

unique, the information that is exchanged about any patient is also unique. This unique 

information is essential for a care provider to be able to design the right patient centered care.  

The next chapter concerns the design of communication in a supply network.  
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FIGURE 6: LASSWELLΩS COMMUNICATION MODEL (BERGER, 1995) 

 

 

CHAPTER 4:  DESIGN OF COMMUNICATION  
This chapter focuses on the aspects of communication that should be taken into account when 

designing communication to increase effectiveness and efficiency of patient centered care.  

4.1 ASPECTS OF COMMUNICATION  
The information flow should be designed explicitly to assure right content and quality (Meijboom, 

Bakx, & Westert, 2010). Therefore it should be clear who has to exchange what information in a 

certain way to a certain care provider to achieve a certain effect (Berger, 1995). This is visualized in 

figure 6. 

¢ƘŜ άǘƻ ǿƘŀǘ ŜŦŦŜŎǘέ ƛƴ ǘƘƛǎ ŎŀǎŜ ǎƘƻǳƭŘ be information exchange about patient specific aspects to 

enhance care integration in order to provide better patient centered care. Important in this matter is 

the fact that care providers are involved at unspecified order and time.  

¢ƘŜ άǿƘƻέ ŀƴŘ άǘƻ ǿƘƻƳέ ǉǳŜǎǘƛƻƴǎ considers the care providers. As stated care for frail elderly in a 

healthcare network for frail elderly can be described as a clew model (Donkers, Bras, & Dingenen, 

2008). This means pathways frail elderly take through the healthcare network are not explicitly 

defined upfront. However it is important to know which care provider is next on this pathway, in 

order to define which information should be exchanged to help this next care provider to offer good 

patient centered care. Furthermore it has already been stated that care providers are involved at 

unspecified order and time. This implies that information that is exchanged should be useful for 

every care provider that gets involved with the patient, to help care providers to determine the right 

care for the patient. A first step would be to define the pathways in which a patient could flow 

through the care system (Meyer, Jekowsky, & Crane, 2007). These pathways determine the 

infrastructure to enable effective information flows (Power, 2005).  

The fact that the information that is exchanged should be useful for every care provider in order to 

ŘŜǎƛƎƴ ǘƘŜ ǊƛƎƘǘ ŎŀǊŜ ŦƻǊ ŀ ǇŀǘƛŜƴǘ Ƙŀǎ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ǘƘŜ άǿƘŀǘέ ŀǎǇŜŎǘΦ !ƭǎƻ ǘhere is a tradeoff 

between the amount of information that is exchanged and the time it takes to record and read the 

information. Therefore it should be determined which information is minimally required and how 

this information can be objectified, which is elaborated in chapter 4.2.  
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4.2   OBJECTIFICATION  
The information flow in the healthcare system is meant to provide the right patient data and medical 

knowledge at the right time, to the right care provider and in the right form (Baltacioglu, Ada, Kaplan, 

Yurt, & Kaplan, 2007).  

This is not easy to achieve since the amount of available information is large and medical information 

may be complicated for a care provider with less medical knowledge. For instance a GP is used to 

medical jargon and tends to write in complicated terms, while nurses working in nursery homes 

cannot be expected to understand these complicated terms. Customized information exchange 

creates dependency between care providers (Jones, Hesterly, & Borgatti, 1997). Therefore 

information has to be simplified without losing its accuracy in order to create a smooth and speedy 

process with a low level of complexity (Kok & Graves, 2003).  

Two levels of complexity can be defined: detail complexity and dynamic complexity. Detail 

complexity describes the number of variables that are used and dynamic complexity exists when 

cause and effect are difficult to associate in time and place (Power, 2005). Both complexities are 

important for communication about frail elderly. Every eventuality should be covered in as little 

variables as possible and still remain flexible so that care providers have room for creativity and 

improvements (Lindberg & Nordin, 2008). Some degree of objectification is necessary without 

reducing the room for creativity too much. Objectification means that the information that is 

exchanged has a fixed structure. Advantage of this is that care providers can get used to the structure 

and write and read the information faster. Furthermore without objectification behavioral 

uncertainty arises, which can lead to disagreements and opportunism, which negatively influences 

the care process (Jones, Hesterly, & Borgatti, 1997).. 

Objectification can be on different levels, which has implications for complexity. Patel et al. (2001) 

distinguish five levels of medical information, of which three are relevant in case of care information.  

 A care provider can exchange observations, which is the lowest level of care information. For 

instance a when information on mobility is shared an observation could be that a frail elderly 

has fallen.  

 The second level of information contains findings of a care provider. For instance when the 

right leg of a fallen frail elderly is shorter than the left leg, finding could be that the frail 

elderly has fallen because of a difference in leg length. So the cause is taken into account.  

 

 Highest level of care information is the diagnosis level. A care provider could for instance 

conclude that a frail elderly, who has fallen because of a difference in leg length, is at risk of 

falling. This could have the implication that the elderly should not walk without a stick to for 

support. 

The levels are visualized in figure 7. As indicated multiple observations can lead to a finding and 

multiple findings can lead to one diagnosis.  
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FIGURE 7: LEVELS OF CARE INFORMATION (PATEL, AROCHA, &  KAUFMAN, 2001) 

The level of information which is exchanged has great impact on complexity, relevancy, accuracy, and 

timeliness. For instance on the one hand not every care provider is able to make or understand a 

diagnosis. Also exchanging diagnoses may leave little creativity for care providers which makes the 

information not accurate enough, while exchanging observation may not be relevant. On the other 

hand exchanging observations is much more time consuming, since there are always more 

observations than findings and diagnoses. This may outweigh the time that is saved by a more 

efficient information exchange.  

A tradeoff exists between processing time and information need (Patel, Arocha, & Kaufman, 2001). 

The more information is shared, the more time is needed to share it and the other way around. 

Therefore a minimal dataset on one of the three levels should be developed that is relevant and 

accurate, and requires minimal processing time in order to make the process as efficient as possible 

(Patel, Arocha, & Kaufman, 2001). This minimal dataset should be useful for every care provider, 

since it cannot be planned at which time, which care provider is involved. 

4.3   HOW TO COMMUNICATE INFORMATION  
When the information is objectified, an efficient method to exchange objectified information should 

be developed. Especially in healthcare operations, which are complicated and decentralized, 

effective information management is required (Baltacioglu, Ada, Kaplan, Yurt, & Kaplan, 2007). 

Timeliness is one of the most important factors of information exchange. Traditional highly 

interruptive media to share information, such as the pager and the telephone result in a greater 

workload for healthcare professionals and low timeliness (Alpay, Toussaint, & Zwetsloot-Schonk, 

2004). Therefore the best medium to exchange information are IT-systems, which can be used as 

enhancer of integration (Hofmarcher, Oxley, & Rusticelli, 2007).  
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Impact of those systems is set by the decoupling function of IT-systems. Decoupling can provide a 

number of advantages (Toussaint, Verhoef, Vliet Vlieland, & Zwetsloot-Schonk, 2004). 

 Time and place decoupling; each participant of the communication process can decide for 

himself at what time and at what place he or she participates in the communication process. 

 Structure decoupling; information can take any structure the participant prefers. For instance 

a doctor could like to see medical information on top, while a physiotherapist could like to 

see physical condition on top. 

 Content decoupling; participants can see different information. For instance when privacy is 

an issue a doctor may see information that a nurse cannot see. 

This decoupling has a positive effect on efficiency and timeliness of the information exchange 

process (Alpay, Toussaint, & Zwetsloot-Schonk, 2004).  

Decoupling of care providers has implications for the management of the information flow. Writers 

and readers of information should have two different types of knowledge. First there is conceptual 

knowledge, which refers to understanding the data that is exchanged (Patel, Arocha, & Kaufman, 

2001). Second there is procedural knowledge, which means that users should understand the 

implications of information they share and how to share it (Patel, Arocha, & Kaufman, 2001). 

Objectification is in this case important since it can help to fade out significant individual differences 

in performance and knowledge of users (Tushman & Nadler, 1987).     

Because of the independency of care providers within a healthcare network not one IT system 

already exists within the network but several different systems. However to integrate the healthcare, 

one system that links all care providers should be developed. This implies that every care provider in 

the healthcare network should be able to communicate with one central IT-system to send, store en 

receive information about patients. This is visualized in figure 8.  

  

FIGURE 8: THE HEALTHCARE INFORMATION  SYSTEM 

9ǾŜƴ ǿƘŜƴ ŦƛƴŀƴŎƛŀƭ όάǿƘƻ Ǉŀȅǎ ŦƻǊ ǘƘŜ ǎȅǎǘŜƳέύ ŀƴŘ ǘŜŎƘƴƛŎŀƭ όάǿƘƛŎƘ Řŀǘŀ ƛǎ ǎƘŀǊŜŘ ōȅ ǿƘƻƳέύ 

issues are solved, the information process should be implemented and controlled by a capable 
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workforce (Hersh, 2004). Furthermore this system has great implications for privacy and 

confidentiality. 

4.4 CONNECTIVITY AND WILLINGNESS  
As stated in chapter 4.3 care providers should be linked by an IT-system. This way connectivity is 

created within the supply network. Besides connectivity also willingness is important for information 

sharing capabilities. Willingness should exist not only on the higher management level but also at the 

workforce (Fawcett, Osterhaus, Magnan, Brau, & McCarter, 2007). With those two aspects a matrix 

can be created, where information sharing capabilities are best served when both connectivity and 

willingness are high. This matrix is visualized in figure 9. 

 

FIGURE 9: INFORMATION SHARING CAPABILITIES MATRIX, BASED ON: (FAWCETT ET AL., 2007) 

When willingness to share information is high, but connectivity is low, an effort is made to share 

information. However this information is often communicated slowly and may be inaccurate. 

Therefore connectivity is essential for optimal information sharing and supply network integration. 

Sometimes however this connectivity cannot be created because of a lack of resources (Fawcett, 

Osterhaus, Magnan, Brau, & McCarter, 2007). 

Low willingness is in all cases a threat to optimal information sharing and leads to missed 

opportunities. Those opportunities often outweigh the motivations for this low willingness (Fawcett, 

Osterhaus, Magnan, Brau, & McCarter, 2007). Four barriers for increasing information sharing 

capabilities can be distinguished (Yen & Sheu, 2004): 

 The cost and complexity of implementing an advanced IT-system. 

 Incompatibility of the IT-system to link all care providers. 

 Different levels of connectivity through the network. For instance when a network contains 8 

care providers of which 5 are linked by an IT-system, information of the other three care 

providers is missing and a gap of information exists. 

 People not willing to fully use the opportunities connectivity offers. 

These barriers should be taken into account when the communication process is designed and care 

providers are linked to share information. 
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4.5 PRIVACY AND HEALTHCARE INFORMATION  
When information is exchanged with an IT system, privacy is a big issue. Information about health of 

a patient is considered very personal. Care providers should create a culture that requires privacy 

and confidentiality (Hersh, 2004). Therefore not everyone should be able to see information and 

especially not everyone should be able to modify or add information to the system. However 

information should still be expeditiously exchanged (Zhang, Ahn, & Chu, 2002). Two considerations 

are important when a healthcare system is developed (Zhang, Ahn, & Chu, 2002): 

 Information that is shared should be carefully selected.  

 For sharing information across organizational boundaries users should be authorized to see 

and/or modify and add information. Advantage of a healthcare network is that users are 

well-known and limited in number, which makes controlling authorization easier.   

So beside the question which information should be shared the procedure to share information is 

important to assure that the right people see, modify, add and delegate information. In IT-systems 

ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŘŀǘŀέ (Zhang, Ahn, & Chu, 2002). The healthcare IT system should 

cover those items by authorization rules that guarantee privacy and confidentiality. This 

authorization process is visualized in figure 10. 

 

FIGURE 10: AUTHORIZATION PROCESS, BASED ON: (ZHANG, AHN, &  CHU, 2002) 

¢Ƙƛǎ ŎƘŀǇǘŜǊ ŎƻƴŎŜǊƴŜŘ ǘƘŜ ǘƘƛǊŘ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴΥ άHow should communication between care 

providers be designed?έΦ 

Lǘ ǘǳǊƴǎ ƻǳǘ ǘƘŀǘ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎƻƴǎƛŘŜǊǎ ΨǿƘƛŎƘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŜȄŎƘŀƴƎŜ ōȅ ǿƘƻΩΣ 

ΨǿƘŜƴ ŀƴŘ ǘƻ ǿƘƻƳ ƛƴŦƻǊƳŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ŜȄŎƘŀƴƎŜŘ ŀƴŘ Ψǘƻ ǿƘŀǘ ŜŦŦŜŎǘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǎƘƻǳƭŘ 

ōŜ ŜȄŎƘŀƴƎŜŘΩΩΦ ¢ƘŜǎŜ ŀǎǇŜŎǘǎ ǊŜǉǳƛǊŜ ŀ ƴǳƳōŜǊ ƻŦ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎΣ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ŎƘŀǇǘŜǊΣ ǘƘŀǘ 

together determine the optimal communication design. 

The answers to these questions for care information within the geriatric network should become 

clear in the practical research, which is described in chapter 5.  
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CHAPTER 5:  RESEARCH METHODOLOGY  
In the previous chapters the route to improve organization and communication at handovers of frail 

elderly within the geriatric network to provide better patient centered care is described based on 

existing literature. This chapter describes how the actual research was conducted and what methods 

are used to collect and analyze data in order to improve communication at handovers of frail elderly 

to provide better patient centered care in the geriatric network. 

5.1 RESEARCH DESIGN  
The first part of this research contains an exploratory research. This is a research conducted because 

little or no information is available (Sekaran, 2003). First an initial literature, of both scientific 

journals and literature in the field of supply chain management and scientific research in the field of 

healthcare provided more insight in the problem area. The journals and literature were found by 

extensive search through several databases like PubMed, Science Direct and Google Scholar. 

Information about the literature can be found in appendix 11. With this literature the theoretical 

research was conducted. This research combines a number of aspects: 

 Communication 

 Service supply network 

 Serve-to-order 

It turned out that there is research about those aspects individually, but hardly any contribution that 

combines these aspects.  

Eventually the exploratory research has provided a theoretical framework that showed that 

communication between care providers is essential for patient centered care for frail elderly. The 

research also provided requirements for the information that should be exchanged between care 

providers.  

The insights from theory are applied to the practical situation of the geriatric network in the 

subsequent chapters. The applied theories provide requirements for all aspects of communication to 

find the best communication design: 

Who, What, In which way, To whom and To what effect (Berger, 1995) 

These aspects should assure content validity, which implies that all facets to design the preferred 

situation are taken into account. However this model assumes that communication is a continual 

processΣ ǎƻ ǘƘŜ ŀǎǇŜŎǘ άǿƘŜƴ ǎƘƻǳƭŘ ōŜ ŎƻƳƳǳƴƛŎŀǘŜŘέ ƛǎ ƭŜŦǘ ƻǳǘ ƻŦ ǘƘŜ ƳƻŘŜƭΦ ²ƛǘƘƛƴ ǘƘŜ ƎŜǊƛŀǘǊƛŎ 

network however this question is relevant, since not all care providers are involved with a specific 

frail elderly and therefore benefits from information about this frail elderly. Also care providers that 

end treatment with a specific frail elderly do not benefit from information about this frail elderly 

anymore and therefore do not need to communicate about the frail elderly unless the care provider 

gets involved again. Therefore tƘŜ άǿƘŜƴέ ŀǎǇŜŎǘ ƛǎ ŀƭǎƻ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ŘŜǎƛƎƴƛƴƎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ 

process. This way communication is designed for the moment frail elderly are transferred from one 

care provider to another. This moment can start a number of days before physical transfer, in which 

information can be changed or updated, so preparations for a new patient can already start before 
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the patient arrives. The aspects of the described communication model are analyzed for such a 

handover system. To define those aspects first the current (IST) situation is analyzed.  

Next the preferred (SOLL) situation can be defined. First the information that should be exchanged 

has to be determined (What). Second persons that need information (To Whom) and persons that 

are able to provide information (Who) can be determined. Finally the process of exchanging 

information can be designed (In Which Way) to improve communication at handovers of frail elderly 

to provide better patient centered care. 

Although content validity has been provided by literature, also face validity has been checked by care 

providers. This means that professionals have assessed that they think this project design covers all 

aspects to design a preferred situation. 

5.2 DATA COLLECTION  
Data collection for this research consisted out of interviews and input from both the Geriatric 

Network Platform (GNP) and a Project Group (PG), which both contain professional representatives. 

The GNP involves representatives of the 11 participating care providers that coordinate the care they 

provide together. This platform has initiated this research and should take decisions considering 

delimitations of the preferred solutions. The members of the GNP and their functions are listed in 

appendix 4.  

The PG involves people that should work with the handover information exchange. Those people are 

best able to determine what the preferred solution should be. This group was selected by the 

researchers and should involve both practitioners and middle managers of the care providers. 

Practitioners have a clearer view of the information that needs to be exchanged, while middle 

managers have a clearer view of the process of information exchange. In some cases the middle 

manager is also practitioner so one representative of those care providers was enough. The 

representatives of the PG are listed in appendix 5. 

First step in the data collection process was to interview members of the GNP to define the problem 

and delimitations. The GNP eventually found consensus on a definition for frail elderly that should be 

included in the research.  

After this stage the data collection with the PG to determine the design aspects who, what, in which 

way, to whom and to what effect and find the preferred solution started. For this data collection a 

route of three steps was designed for the PG, based on the theoretical framework. This framework 

tells that the factors Who, What, In which way, To whom and To what effect have to be determined 

and has shown multiple conditions that should be taken into account considering frail elderly in a 

supply network. Therefore the following three steps were defined: 

 Define a frail elderly within the geriatric network. 

 

 Describe possible handovers of frail elderly within the geriatric network and define a 

starting point in order to find out who should exchange information to whom. In this 

description the multimorbidity on multiple domains should be taken into account. 
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 Design a minimal dataset that should be exchanged between the care providers that 

balances the workload and the need for information. This minimal dataset should be 

based on the implications of frailty as described in chapter two. 

 

  Design the exchange process and mandate the right users to add, delegate and view 

data. 

In chapter six the results of these steps are described. These results define the preferred solution, 

which will be implemented in the geriatric network.  
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CHAPTER 6:  THE PREFERRED DESIGN OF COMMUNICATION WITHIN 

THE GERIATRIC NETWORK  
This chapter concerns results of the data analysis. Those results together determine what the 

preferred solution should look like. As explained in chapter five the results consist of a number of 

aspects. First the operational definition of a frail elderly has to be agreed upon by all care providers. 

Next the possible handovers of frail elderly within the GN should be determined in order to define a 

starting point and possible information flows. When the process is clear a minimal dataset is defined 

that balances workload and need for information. Finally IT-procedures are defined and users that 

should be able to read, add or delegate data are agreed upon. Finally these results end up in an 

implementation plan for information exchange in the GN. 

6.1 DEFINITION OF A FRAIL ELDERLY  
First a definition for a frail elderly that is of concern in this project has been discussed to get 

consensus within the GN on the definition. After all it is important that all care providers consider the 

same elderly as frail in order to determine for which elderly the communication solution should be 

used. The aspects that should be included in the definition where pointed out in chapter 2.4: 

 Frailty is a process rather than a state 

 Frailty includes multimorbidity on multiple domains 

 Frailty increases the chance on negative health outcomes 

 The chance on being frail increases with age 

Based on these aspects the definition that was formulated for this project is: 

ά! ǇŜǊǎƻƴ ƻŦ тл ȅŜŀǊǎ ƻǊ ƻƭŘŜǊ ǿƛǘƘ ƳǳƭǘƛǇƭŜ όƳǳƭǘƛ-morbidity) somatic, psychic and/or social (multi- 

domain) disorders or constraints that lead to decreased self-management abilities, for which the 

ǇŀǘƛŜƴǘ ǿƛƭƭ ƴŜŜŘ ǎǳǇǇƻǊǘƛƴƎ ŎŀǊŜ ŦǊƻƳ ƳǳƭǘƛǇƭŜ ŎŀǊŜ ǇǊƻǾƛŘŜǊǎέΦ 

This definition mentions SMA, which implies a process since SMA are dynamic and can be influenced 

by the care providers. The multimorbidity and multiple domain aspects are covered by the part 

άmultiple somatic, psychic and/or social disorders or constraintsέ. The chance on negative health 

outcomes is covered by the decreased SMA which effect, as stated in chapter 2.4.3, can be reduced 

by intervention of care providers or other external help. The age for frailty in this definition is set on 

70. This age does not only comply with frailty more than the age of 65, but it is also the age that is 

used by care providers in the geriatric network. 

It should be noted that this definition is not a definition for a frail elderly in general, but only for a 

frail elderly that is included in this research. After all it cannot be stated that all frail elderly will need 

supporting care from multiple care providers, sometimes only one care provider or even none get 

involved with a frail elderly. However for this research it is important that frail elderly that are 

included will get involved with multiple care providers, since those frail elderly benefit from 

communication between care providers. About frail elderly that get in contact with only one or even 

no care providers there will also be no communication between care providers. Therefore these frail 

elderly are excluded from this research. 
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6.2 PATHWAYS THROUGH THE GERIATRIC NETWORK  
With the formulated definition the current processes for frail elderly were analyzed, to gain insight in 

handovers of frail elderly within the GN. This way the άǿƘƻέ ŀƴŘ άǘƻ ǿƘƻƳέ ŀǎǇŜŎǘǎ ƻŦ 

communication, which were described in chapter 4.1, can be defined. Therefore this analysis should 

show who has to provide care information about frail elderly to whom in the geriatric network. As 

argued in the theoretical chapters the most ideal situation would be a fixed pathway along several 

care providers, since then handovers are also fixed and can easily be structured. However in case of 

frail elderly there are multiple possibilities since several types of morbidities can influence the 

pathways. The pathways of frail elderly in the geriatric network can be described with a clew model, 

recall chapter 3.1. Therefore no fixed handover structure can be designed, but possible handovers 

can occur randomly. The first objective of analyzing all possible handovers of frail elderly between 

care providers was to define which handovers can take place. 

Second objective of analyzing handovers of frail elderly within the geriatric network was to define a 

starting point where the frail elderly becomes known in the geriatric network. At this starting point 

the handover process for frail elderly should be initiated, so this is where a patient should appear in 

the IT-system.    

The possible handovers are visualized in the table 1. It turns out that: 

 GP & nurse practitioners write handovers directly for all other care providers. 

 Home care and GGZ only write handovers directly for GP & nurse practitioners and nursing & 

residential care homes.  

 Hospitals write handovers directly for all care providers except GGZ, since patients need an 

indication from a GP to get access to GGZ. 

 Nursing & residential care homes write handovers directly for GGZ and hospital. Patients 

from residential care may need direct handovers to home care and GP & nurse practitioners 

when they return home, but this only applies for a part of the patients in nursing & 

residential care homes. Therefore it is assumed that no patients need a direct handover from 

nursing & residential care homes to home care and GP & nurse practitioners. 

  

GP & nurse 

practitioner Home Care GGZ Hospital 

Nursing & residential 

care home 

GP & nurse practitioner 

 

x x x x 

Home Care x 

   

x 

GGZ x 

   

x 

Hospital x x 

  

x 

Nursing & residential 

care home 

  

x x 

 TABLE 1: POSSIBLE HANDOVERS BETWEEN CARE PROVIDERS IN THE GERIATRIC NETWORK 



 Thesis B.J. Verhoeven  

24 
 

Based on this information figure 11 is drawn to visualize the direct handovers between care 

providers in the geriatric network. The figure is split in primary care, secondary care and GGZ which 

actually is neither primary care nor secondary care. Possible handovers between care providers in 

the geriatric network which can happen randomly are visualized. In this figure the frail elderly is in 

the middle, because in patient centered care the patient should be in the middle and move through 

the geriatric network as fluent as possible. Furthermore in this figure hospitals are split in emergency 

aid and hospital admission, since frail elderly can always enter the emergency aid directly, but cannot 

go to the hospital directly.   

From their state as independently living frail elderly, patients can get involved with GP & nurse 

practitioners, home care and emergency aid. To go to GGZ and nursing & residential care homes an 

indication is necessary that can be requested by GP & nurse practitioners and hospitals. From GP & 

nurse practitioner, home care and emergency aid frail elderly can continue their pathway through 

the geriatric network. A single arrow means that a certain care provider directly hands over to the 

other care provider. A double arrow means that both care providers can write handovers directly for 

each other. So GP & nurse practitioners can write handovers for home care, but home care can also 

write handovers for GP & nurse practitioner. This means that the double arrows can be seen as two 

single arrows, but are visualized as one double arrow to keep the figure clear. Furthermore it is 

possible that more than one care provider treats a specific frail elderly at the same time. This implies 

that care providers should be able to write handovers for more than one other care provider, which 

has consequences for communication. 

 

FIGURE 11: POSSIBLE HANDOVERS OF FRAIL ELDERLY BETWEEN THE CARE PROVIDERS IN THE GERIATRIC NETWORK 

Frail elderly can start their pathway at GP & nurse practitioner, home care and emergency aid. 

However home care institution states that whenever an independently living frail elderly calls for 

home care, GP & nurse practitioners are informed. Therefore the starting point for a frail elderly in 

the geriatric network is set to hospital or GP & nurse practitioner. 
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As stated both GP & nurse practitioners and hospitals may write handovers for every other care 

provider, except GGZ which do not get direct handovers for frail elderly from hospitals.  

6.3 MINIMAL DATASET  
Now the possible handovers are known, the information that should be exchanged can be defined. 

¢Ƙƛǎ ŎƻƴǎƛŘŜǊǎ ǘƘŜ άǿƘŀǘέ aspect of communication, as explained in chapter 4.1. In chapter 3.2 it is 

argued that this information should contribute to variety flexibility, since the geriatric network can be 

seen as a make-to order, or even better a serve-to-order, supply network. This means that 

information should help a next care provider to provide the right care. 

To design this information first an indication of current care communication provides insight in 

important aspects. In the current situation only hospitals provide other care providers with 

handovers on care aspects in order to enable a next care provider to determine the right care for 

patients. The structure of such a nursing handover can be found in appendix 7. These handovers are 

printed on paper and provided to patients to hand it over to the next care provider the patient gets 

in touch with. It turns out that the percentage of frail elderly that actually brings the handover when 

involved with another care provider is low, so the handovers from the hospital are useful but rarely 

make it to the next care provider. Furthermore an indication of care information care providers need 

can be drawn from these handovers of hospitals and from assessment tools care providers use to 

measure frailty. To assess elderly on frailty several screening instruments are used within the 

geriatric network, which are listed in appendix 6. These instruments already give an indication of 

aspects of frailty that care providers assess and may want to share at a handover.  

For a minimal dataset a number of aspects argued in chapter 4.2 apply: 

 There is a tradeoff between the amount of information that is exchanged and the time it 

takes to record and read information.  

 Every eventuality should be covered in as little variables as possible and still remain 

flexible so that care providers have room for creativity and improvements. 

 The level of objectification influences processing time and usefulness. 

Those three implications define on which level, as visualized in figure 7, information should be 

shared: diagnosis level, findings level or observation level.  

 Diagnoses tell too little about actual implications for the care of a frail elderly. For instance 

when the diagnosis is heart failure, it is still unclear whether this patient is stable, has 

functional limitations and should be hospitalized again in case of exacerbation or even 

resuscitated. 

 Observations make an extended set of information that does show implications those 

observations lead to. For instance it is hard to define what interventions are necessary when 

only a list of times a patient has fallen is known. Furthermore such a list would become 

inefficient and ineffective since it takes a lot of time to fill the forms and read them. 

 Findings are most useful to define what exactly is the problem that causes that the patient 

has fallen and also leaves room for creativity to define interventions. Therefore in the form 

findings can be shared with other care providers, so they can design patient specific care. 
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On the findings level a minimal dataset is developed for handovers between care providers by the 

project group. This minimal dataset can be found in appendix 8. The dataset consists of a static part 

and a dynamic part. The static part contains general information of a patient that does not change, 

like name, address, date of birth etcetera. The dynamic part consists of five forms that provide 

insight in the living circumstances that influence the frailty and in the three domains that are part of 

the definition of frailty. These forms should be updated at each handover. 

1. The starting form 

This form can be seen as a summary of the other four forms. It consists of information aspects that 

care providers state they would like to know directly. For instance the core message about a patient 

which directly imply what care providers have to deal with. Also other people involved with the 

patient can be found in this form so a care provider knows who to contact for questions. 

2. The living circumstances form 

In this form the living circumstances of a patient can be elaborated on. For instance, if an 

independently living patient is able to move inside the house without help from other people. 

3. The participation form 

This form is meant for the social domain that is part of the definition of a frail elderly within the 

geriatric network. In this form aspects like social network, day spending and biography can be 

elaborated on. 

4. The wellbeing form 

This form is considers the psychic domain which is also part of the definition of a frail elderly within 

the geriatric network. In this form aspects like memory, cognition and mood can be elaborated on. 

5. The care form 

The last form is about the physical domain that is also part of the definition of a frail elderly within 

the geriatric network. In this form aspects like ADL, HDL, mobility and conditions of the senses can be 

elaborated on. 

The minimal dataset, which is validated by the care providers, contains the information a care 

provider needs to be able to provide patient centered care. ²ƛǘƘ ǘƘƛǎ ƳƛƴƛƳŀƭ ŘŀǘŀǎŜǘ ǘƘŜ άǿƘŀǘέ 

aspect of communication, which is ŜȄǇƭŀƛƴŜŘ ƛƴ ŎƘŀǇǘŜǊ пΦнΣ ƛǎ ŎƭŜŀǊΦ bƻǿ ƻƴƭȅ ǘƘŜ άƛƴ ǿƘƛŎƘ ǿŀȅέ 

aspect is left to be defined. 

6.4 PROCEDURES AND MANDATING  
For ǘƘŜ άƛƴ ǿƘƛŎƘ ǿŀȅέ ŀǎǇŜŎǘΣ which is explained in chapter 4.2, an IT-system called PVS is used to 

exchange the minimal dataset between care providers. This makes it possible to connect care 

providers and also offers technical advantages. For instance when an aspect is not of concern for a 

specific frail elderly, these fields will not be shown by PVS when the forms are handed over. This 

assures that the handover dossier is short and to the point, which makes reading and analyzing the 

information easier. Furthermore PVS offers possibilities for decoupling. That way care providers can 

view or write information at any time and place they would like when they have a treatment 
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relationship with a patient. Also information authorization can be different for different types of 

users. For instance a doctor in the hospital may see more sensitive information than a nurse in a 

nursing home. The amount of information that may be read by a certain person is the responsibility 

of the care providers. Every care provider authorizes a limited number of people to delegate. Those 

people authorize others to read and add data. 

The IT-system is separated from the actual care process, as described in chapter 4.3. Care providers 

can request information from PVS and put information into PVS, but the care process itself does not 

change. When a frail elderly gets involved with a care provider and is assessed as frail elderly, care 

providers can request information from PVS. With or without information from PVS care providers 

can start treatment or support. When treatment or support ends and the frail elderly is dismissed or 

referred, care providers can handover care information about the frail elderly to PVS. There it is 

stored for a next care providers request. This process is visualized in figure 12. 

 

FIGURE 12: THE HANDOVER PROCESS WITHIN THE GERIATRIC NETWORK 

The handover process in figure 11 is split in two parts; process and support. The process part 

visualizes the physical process that frail elderly actually experience. The support part visualizes the 

actions of the IT-system, which happen without directly influencing the process frail elderly 

experience. 

Recall from chapter 4.4 that care information which is exchanged is personal so not everyone should 

be able to access it. Therefore clear authorization rules should be used by PVS to prevent it from 

misuse. These authorization rules should define if a user is allowed to access information, add or 

modify information and authorize other people to access and add or modify  information. 

Now the implications (who, to whom, what, in which way and to what effect) for exchanging 

information about care aspects of frail elderly by care providers within the geriatric network are 

clear, an implementation plan is made. 
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6.5  IMPLEMENTATION PLAN  
It is impossible to choose a certain moment to implement the geriatric handover system for frail 

elderly for the eleven care providers all at once, since the care processes for frail elderly cannot be 

frozen, but continue during implementation. Frail elderly should not even notice that a process is 

changed within the geriatric network during their treatment or support. On top of that PVS can only 

be optimized when it is running. Therefore first a pilot is started with a limited number of care 

providers. That way implementation is manageable and the process can be optimized before other 

care providers are added.  

6.5.1 P ILOT  

Recall from chapter 6.2 that GP & nurse practitioners and hospitals are starting point for the 

handover system. Therefore it is essential to include at least one of those care providers in the pilot. 

Furthermore home care has information on a lot of aspects that are included in the handover 

dataset. Also home care is involved in an early stage on the pathway of frail elderly most of the 

times. After all a frail elderly that lives in a nursing home will probably never be involved with home 

care anymore. Therefore also home care is a relevant care provider to involve in a pilot. Nursing & 

residential care homes have a lot of information about care aspects of frail elderly, but as stated in 

chapter 6.2 they only write handovers for hospitals and GGZ. Therefore only a combination with 

hospitals will make nursing & residential care homes interesting for the pilot. Finally GGZ only has 

information about a limited number of aspects that are included in the handovers. Therefore GGZ is 

not suitable for the pilot, but should be added to the geriatric handover system in a later stage. 

Although some care providers are better suitable for the pilot than others, participating in the pilot 

depends on the decision of the several care providers. The considerations to join the pilot for every 

care provider, which are described in appendix 9, resulted in a combination of Tweesteden Hospital 

(Hospital), the Wever (Nursing & residential care home), the Volckaert (Nursing & residential care 

home) and the Schakelring (Nursing & residential care home). Disadvantage of this combination is 

that the primary care providers (GP & nurse practitioners and home care) are missing.  

6.5.2 DESI GN  O F THE  PI LOT  

To set up the pilot the processes in the organizations have to be adjusted. Though the pilot has only a 

limited number of participating care providers involved, it is not likely that those care providers can 

implement the geriatric handover system in their entire organization at once. The processes within 

the organizations cannot be frozen, as treatment and support have to continue during 

implementation. Therefore process implications are described in detail to find the best way to 

implement the handover system into the organization. For instance one department can be assigned 

to the pilot, so the process can be controlled better. A limited number of people should be made 

responsible for controlling the handover process. Those people should authorize the right people in 

their organization to read, change and add information and make sure the handover is written. 

Furthermore since not all care providers work with PVS in the pilot, a solution must be designed to 

make sure that all handovers are useful. Therefore with the combination of Tweesteden hospital and 

nursing & residential care homes, the handover step in the process should be within PVS for these 

care providers and printed for the other care providers. This is visualized in figure 13. 
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FIGURE 13: HANDOVER RULE FOR THE CARE PROVIDERS 

By handing over within PVS to care providers that use PVS and printing the handovers for care 

providers that do not use PVS every frail elderly profits from the handover system. PVS tells if a 

handover should be printed or is sent by PVS. When the handover is for a care provider that also uses 

PVS, automatically an email is sent to notify the care provider that a new handover file is waiting.  

Alternative option would be to write handovers only for patients that go to a care provider that 

works with PVS. However this would make the process more difficult, since it first has to be decided 

if a handover should be written at all. Furthermore when in a later stage a patient comes at a care 

provider that uses PVS, there is no information for the care provider while there could have been a 

handover with useful information. For instance when a patient has had a delirium in the hospital, it 

will be interesting to know in case the patient is admitted to that same hospital a few years later.  

Objective of the geriatric handover system is to build a dossier for every frail elderly. This works best 

when all care providers involved update the dossier. However in the pilot only a limited number of 

care providers is involved, so there will be gaps in the dossier when care providers that do not use 

PVS get involved. Therefore it is important that the dossier of every patient that gets involved with a 

user of PVS is updated when the patient gets involved with another user of PVS. To achieve this the 

following agreements are made: 

 The Volckaert, The Wever and The Schakelring will write a handover for every frail elderly 

at a specific department that is transferred to other care providers. 

 The Tweesteden Hospital will provide every patient at the geriatric department with a 

handover when the patient is transferred to other care providers, but also the handover 

dossier from every frail elderly, which already has a handover dossier, on other 

departments is updated when the patient is transferred to other care providers.  

Handovers for nursing and residential care homes will be sent to the bureau for care advice. From 

there the handovers will be sent to the right department. This bureau will also make sure that frail 

elderly at participating departments get a handover when they are transferred to other care 

providers. In Tweesteden hospital two persons will receive all handovers and send them to the right 

departments. One of these persons will make sure that every frail elderly at the geriatric department 

gets a handover when transferred to other care providers. The other person will make sure every 

handover dossier of frail elderly on other departments is updated when frail elderly are transferred 

to other care providers. 

This way the pilot is ready to start and the planning for the pilot can be found in appendix 10. To 

support the care providers at working with the new process a guide of PVS is made, of which a 

summary with the most important functionality of the system can be found in appendix 12. 
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6.5.3 IMP LEMENT ATION  AFT ER  T HE PI LOT  

When the pilot is positively evaluated by the users, the other care providers should join the geriatric 

handover system. As stated in 4.4, one of the barriers for information sharing capabilities is missing 

of one or more care providers in the system. Then connectivity is not optimal, which decreases the 

effectiveness of the communication process. When ten of the eleven care providers communicate 

through the IT system, whereas for information of one care provider there still has to be called, 

emailed or in any other way communicated, the process is disrupted. Beside the extra effort it takes 

to retrieve information of that one care provider in an alternative way, information is also not 

available in the system for care providers later on the pathway a frail elderly takes. That way the 

effectiveness of the geriatric handover system is decreased. 

GP & nurse practitioners and home care institution have stated that they do not have possibilities to 

join the geriatric handover system. This is a major threat for the functioning of the system. Although 

there is willingness to share information, there should also be connectivity. Care providers should all 

be linked and using PVS to get the best results. Although communication between care providers 

that join the geriatric handover system is a good result, the absence of other care providers in the 

system would be a missed opportunity. 

6.6 EVALUATION  
Since the handover system requires effort and investments of the care providers over time, it is 

important to show the value this system adds to the geriatric network. As stated in the problem 

statement the handover system should improve the communication process on care aspects of frail 

elderly within the geriatric network in order to provide better patient centered care. This implies that 

value is added not only for the care providers, but also for the frail elderly within the geriatric 

network. Therefore evaluation should also consider both parties. An indication for evaluation design 

is described below, but for extensive evaluation a theoretical base that covers all aspects should be 

created to assure validity. 

6.6.1 CAR E PROVI DER S  

The value added for the care providers within the geriatric network can be measured quantitative 

and qualitative. Quantitative measures should prove for instance that: 

 Every handover arrives at the right care provider in time. 

 Every handover arrives at the right department in time. 

 Every handover that should be written and sent is written and sent in time. 

 Time to get information about frail elderly is reduced compared to the current situation. 

 Time to provide information about frail elderly is reduced compared to the current situation. 

 Number of accidents with frail elderly, that could have been prevented with the right 

information about the patient is reduced. 

Qualitative measures require opinions of the care providers within the geriatric network. Not only 

should they feel the process has become more efficient and effective, also they should like to work 

with the handover system and feel that relationships with other care providers improve by this way 

of communicating. This can be done by a list of questions that ask care providers about their opinion 

of certain aspects. However this is not enough to determine a total evaluation. Also the importance 
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of an aspect must be measured. An aspect that is considered very negative but not very important 

has less influence on the total evaluation than an aspect that is considered negative and very 

important. Possible aspects to measure qualitative are: 

 processing time 

 usefulness 

 easiness of use 

 completeness 

 actual use 

 privacy  

Research should provide a complete list of aspects to measure. Besides evaluation an advantage of 

qualitative research is that possibilities to improve can be asked. Since care providers actually work 

with the handover system and experience advantages and disadvantages, they may also have ideas 

to improve the system. 

6.6.2 FRAI L ELDERLY  

Frail elderly should experience an improved process while flowing through the geriatric network. 

With better communication care providers will have to ask less same questions every intake and will 

appear better prepared. This should be measured by qualitative research. After all in patient 

centered care it is the opinion of patients that matters.  

Furthermore the handover system may have implications for privacy. Frail elderly have to give 

permission to use the handover system, but it is still interesting to measure if they experience a 

change in privacy. Also on this matter a theoretical base that covers all aspects should be created.  
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CHAPTER 7:  CONCLUSIONS ,  RECOMMENDATIONS AND LIMITATIONS  

7.1 CONCLUSIONS  
For improving communication about frail elderly between care providers within the geriatric network 

in order to provide better patient centered care, a handover system is designed based on a 

theoretical foundation applied to practice. Main conclusion is that for optimal use of this handover 

system all care providers should be connected and work with the system. Every care provider missing 

in the handover system is a missed opportunity to provide better patient centered care. 

Patient centered care is focused on process quality instead of outcome quality. This process is 

influenced by the multimorbidity on multiple domains that characterizes frail elderly. However the 

pathways frail elderly take through the geriatric network cannot be planned upfront. This offers a 

challenge since in patient centered care frail elderly should move smoothly through the geriatric 

network, which is more difficult when it cannot be planned upfront which care providers will get 

involved at which time. To deal with this challenge integration between the care providers in the 

geriatric network is essential. This way care offered by different care providers can be coordinated 

and adjusted to make frail elderly flow smoothly through the geriatric network. Integration between 

independent care providers calls for communication between those care providers. Communication 

should enable care providers to determine timely which care to provide to unique frail elderly. 

In supply chain management this can be compared to a serve-to-order situation, where every service 

is unique and offered by a supply chain network that consists of independent players. These players 

in the supply network have to share information about the service to create a smooth process. It 

turns out there is limited research for communication about specific products or services. Researches 

mainly focus on supply chains where fixed steps are taken to produce a standardized product or 

service and players in the chain share information about volumes instead of variety. 

Because of this lack of useful research for communication in supply networks and communication 

about unique products or services, a general communication model is used to determine terms and 

conditions to design communication about frail elderly between care providers within the geriatric 

network. ¢Ƙƛǎ ƳƻŘŜƭ ŘƛǎǘƛƴƎǳƛǎƘŜǎ ŦƛǾŜ ŀǎǇŜŎǘǎ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴΥ ά²Ƙƻέ ǎƘƻǳƭŘ ǎƘŀǊŜ άǿƘŀǘέ ǿƛǘƘ 

άǿƘƻƳέ ƛƴ ǿƘƛŎƘ άǿŀȅέ ǘƻ ŀŎƘƛŜǾŜ ŀ ŎŜǊǘŀƛƴ άŜŦŦŜŎǘέΦ 

Who should share information with whom cannot be defined upfront in the geriatric network, since 

the next care provider involved with a frail elderly is undefined. Multiple disorders and constraints 

can appear, which determine which care provider should get involved to offer care for that disorder 

or constraint. Important however is to define where communication about frail elderly should start. 

Within the geriatric network this is set to GP & nurse practitioners and hospitals. 

What is communicated should contribute to creating a smooth process for frail elderly through the 

geriatric network. To achieve that, unique information on the domains of frailty has to be shared, 

which helps care providers to organize the right care timely. This information on multiple domains 

should be updated in dossiers every time frail elderly get involved with care providers, since frailty is 

not a state but a process. To make sure this dossier is unambiguous and reduce behavioral 

uncertainty some form of objectification is needed. For frail elderly objectification should be on 
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findings level, where risk and cause can both be described. So findings about frailty should be shared 

by the care providers within the geriatric network. 

The way of communicating influences time, place and content. An IT-system offers possibilities to 

look into dossiers at random places where the system can be accessed at random times. On top of 

that the system contains dossiers that can be accessed and updated from multiple locations, which 

makes communication more efficient and effective. 

The effect of communication between care providers in the geriatric network is that care providers 

become able to organize the right care for unique frail elderly timely. This way the process improves, 

which implies that care becomes more patient centered. 

Aspect missing in the model for commuƴƛŎŀǘƛƻƴ ƛǎ άǿƘŜƴέ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǳǎŜŘΦ ¢ƘŜ 

model presumes continuous communication. However care providers only profit from information 

about frail elderly when they actually get involved with them. Therefore a handover system is 

designed, where care providers are notified when new information about frail elderly is available 

only when care providers are or get involved. 

Although communication is designed to improve patient centeredness, the absence of primary care 

providers within the handover system decreases the positive effect of this system. There is not just 

the missing of a lot of useful information that primary care has, also gaps appear in the dossiers 

when frail elderly get involved with primary care. For these gaps other ways of communication have 

to be used in order to get information. The only way to fully profit from the functionality of the 

handover system, and work truly patient centered as geriatric network, is to make sure every care 

provider joins the system. Connectivity is essential to provide good patient centered care.  

7.2 RECOMMENDATIONS  

7.2.1 THEO R ETI CAL  RECO MMEN DATION S  

While conducting theoretical research it turned out that there exists a limited number of researches 

for communication within supply networks. Most researches focus on communication within supply 

chains. Especially in supply networks communication is essential to coordinate and integrate 

activities. Therefore more research for communication in supply networks would be valuable to 

distinguish differences with communication in traditional supply chains. That way communication in 

supply networks can become clearer, what can attribute to optimizing supply networks. 

Furthermore it turned out there is a limited number of researches for communication in make-to-

order or serve-to-order situations. Communication research focuses on volume flexibility by for 

instance describing models to make production plans with certain volumes for all players in the 

supply chain or network. However make-to-order and serve-to-order supply networks need 

communication to improve variety flexibility, since every product or service is unique. 

Communication to achieve variety flexibility is essential. When there is for instance a change in 

product or service design, the producer will want to know this as soon as possible. After all it is better 

to change the process in time than to waste a product or service and start over again. Since 

communication between players in the supply network is essential in a make-to-order or serve-to-

order supply situation, more research about designing this communication would be valuable.  
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The general communication model used in this thesis, by lack of a more specific supply network 

model, considers the aspects who, to whom, what, in which way and to what effect. The model 

assumes continual communication, which does not apply in all cases. For instance new information 

found by a care provider during treatment is not valuable for other care providers unless they will get 

involved with the patient any time soon. Considering privacy issues it is even undesirable to share 

information with care providers that may never get involved with a patient. Therefore the when 

aspect is added to the model, which offers the possibility to only communicate with care providers 

when a patient is handover to that certain care provider. This when aspect would be a useful 

addition to the communication model. 

7.2.2 PRACTI CAL  R ECO MMEN DATION S  

For the handover communication system designed in this thesis a pilot was designed and has started 

in practice. As stated other care providers should join the handover system as soon as possible to 

make sure no gaps appear in the handover dossiers of frail elderly and work truly patient centered as 

integrated network. Therefore connectivity is essential. With different levels of connectivity 

opportunities for optimal communication are missed. Therefore it is essential that all care providers 

get connected to the IT-system. 

In the current situation it appears that primary care providers are not able to get connected, what 

highly decreases the added value of the handover system. Those care providers have a lot of useful 

information to support other care providers in providing patient centered care. After all providing 

patient centered care is the goal of the geriatric network as a whole, for which integration is 

essential. This implies that not the interests of individual care providers, but the interests of the 

geriatric network as a whole and especially the interests of frail elderly should come first. Therefore 

willingness should be created to remove obstacles and make sure also primary care gets connected. 

Extensive evaluation to show advantages and positive user experiences can help creating this 

willingness. 

Part of the difficulties in creating connectivity is that IT-systems that are currently used within the 

geriatric network cannot communicate with PVS. However integration between care providers is 

essential for patient centered care, where process quality is highly valued. Therefore when investing 

in IT-systems major aspect should be possibilities to integrate and communicate with other care 

providers. Investing in IT-systems that only account for a single care provider leads to missed 

opportunities. 

The handover system is most attractive for frail elderly, since they need most communication on care 

aspects. However also for other patient groups the handover system could be useful. Especially since 

for other patient groups care may be more structured which also offers possibilities for more 

structured communication. For instance the care pathway of a child with a broken leg can be planned 

upfront, since it is not likely that multiple other morbidities on multiple domains will appear. 

Therefore research for using the handover system for other patient groups can be useful. 

Furthermore this research has been performed for Midden-Brabant, but can be useful for other 

regions as well. 
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7.3 LIMITATIONS  
This thesis contains qualitative research, partly based on input of professionals in the field. This 

makes that the thesis contains subjective insights. Moreover, no statistical techniques have been 

applied to data collection and processing. Content validity based on theoretical foundations and 

face validity by professionals was considered good enough to assure validity for the 

communication design. Also creating a project group with members of all care providers and 

from different layers in the organizations was considered good enough to assure reliability. The 

focus of this research was on improving practice, which makes qualitative research appropriate. 

The research is limited to the care providers that cooperate within the geriatric network. There are 

however more care providers in middle Brabant, which could contribute to the handover system. 

Furthermore there are other types of care providers that are left out of this research, but could have 

information about frail elderly that would add value to the handover system. PVS is designed in such 

a way that the dataset can easily be extended with new aspects. However the dataset should stay as 

small but complete as possible to make sure the handover system stays efficient. 

The assumption was made that the physical care processes do not change. Only the supporting 

processes were analyzed. Since all care providers are independent total integration is not possible. 

However changing the physical processes may improve patient centered care and have implications 

that change the current communication design.    
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APPENDIX I  MEMBERS OF THE GERIATRIC NETWORK  
 

 

 Care provider 

1. Elisabeth Hospital 

2. Tweesteden Hospital 

3. General Practitioners 

4. Thebe Thuiszorg 

5. Thebe Zuid-Oost 

6. Schakelring 

7. Volckaert-sbo 

8. De Wever 

9. Amarant 

10. Het Laar 

11. GGZ 
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APPENDIX II  SERVICE MODELS  

 

Transfer model: healthcare for patients with a decreasing need for care, focused on optimally 

restoring the self management abilities of the patients. 

 

 

Service model: healthcare for chronic disorders with a more or less predictable pathway through a 

chain of care providers. One care provider is responsible and controls the pathway a patient takes.   

 

Clew model:  healthcare for disorders with a progressive decrease in functioning of the patient, 

focused on maintaining the self management abilities of patients as much as possible. 

(Donkers, Bras, & Dingenen, 2008) 
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APPENDIX III  CONCEPTUAL MODEL FOR A SUCCESSFUL DEFINITION 

OF FRAILTY  
 

Content validity 

ω ƛƴŎƭǳŘŜǎ ƳǳƭǘƛǇƭŜ ŘŜǘŜǊƳƛƴŀƴǘǎ 

ω ƛǎ ŘȅƴŀƳƛŎ 

ω ǾŀƭƛŘƭȅ ǎǳǇŜǊǎŜŘŜǎ ŜŀǊƭƛŜǊΣ ǎǳŎŎŜǎǎŦǳƭ definitions 

ω ōǊƻŀŘƭȅ ǳǎŜŦǳƭ ŀŎǊƻǎǎ ŎƻƴǘŜȄǘǎ όŜΦƎΦ ŎƭƛƴƛŎŀƭ ǘǊƛŀƭǎΣ ǇƻǇǳƭŀǘƛƻƴ ǎǘǳŘƛŜǎύ 

ω ŎƻƳǇǳǘŀǘƛƻƴŀƭƭȅ ǘǊŀŎǘŀōƭŜ 

Construct validity 

ω ƛǎ ƳƻǊŜ ŎƻƳƳƻƴ ƛƴ ǿƻƳŜƴ ǘƘŀƴ ƛƴ ƳŜƴ 

ω ƛǎ ƳƻǊŜ ŎƻƳƳƻƴ ǿƛǘƘ ŀƎŜ 

ω ǊŜƭŀǘŜŘ ǘƻ Řƛǎŀōƛƭƛǘȅ 

ω ǊŜƭŀǘŜŘ ǘƻ Ŏƻ-morbidity and self-rated health 

Criterion validity 

ω ǇǊŜŘƛŎǘǎ ƳƻǊǘŀƭƛǘȅ 

ω ǇǊŜŘƛŎǘǎ ƻǘƘŜǊ ŀŘǾŜǊǎŜ ƻǳǘŎƻƳŜǎ όŘŜƭƛǊƛǳƳΣ ŦŀƭƭǎΣ ǿƻǊǎŜ ŦǳƴŎǘƛƻƴύ 

ω ǇǊŜŘƛŎǘǎ ŀƴ ŀƎŜ ŀǘ ǿƘƛŎƘ ŜǾŜǊȅƻƴŜ ƛǎ ŦǊŀƛƭ 

ω ǎŎŀƭŜǎ ŦǊƻƳ ŎŜƭƭǳƭŀǊ ŀƴŘ ŀƴƛƳŀƭ ƳƻŘŜƭǎ ǘƻ ǎǘǳŘƛŜǎ ƛƴ ǇŜƻǇƭŜ 

(Rockwood, 2005) 
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APPENDIX IV  MEMBERS OF THE GERIATRIC NETWORK PLATFORM  
  

 Care provider Name Function 

ZMBR E. de Schipper Programm Manager 

Elisabeth Hospital A. van Rossum Care group manager 

 

M. Maas  

Tweesteden Hospital H. Maas Clinical Geriatrician 

Schakelring T. van den Eijnden Manager Treatment and Support 

Thebe thuiszorg M. Megens Director 

Thebe Zuid-Oost E. van Haperen Manager 

Volckaert-sbo C. Koenen Trainer and first medical 

De Wever C. Veelenturf Specialist elderly healthcare 

General Practitioners P. Brands Region Manager 

 

R. Kramer Policy officer 

Amarant F. Brouwers Managing Director 

GGz K. Vermeulen Manager Operations and Treatment 

 

G. van Antwerpen  

Het Laar L. Schepens  
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APPENDIX V  MEMBERS OF THE PROJECT GROUP  
  
 Care provider Name Function 

Project management E. de Schipper Project and Program Manager 

  B. Verhoeven Student 

  C. van Driel IT consultant 

Elisabeth Hospital J. Vervoort  

TweeSteden Hospital D. Daems  Team leader 

Schakelring N. Klaassen-Reijns  Team leader 

  A. de Bruijn  Client Manager 

Thebe thuiszorg A. van Heertum  

 

A. Schalke  

Thebe Zuid-Oost G. van den Brok  

  J. van Gestel   

  R. Leenheer  

Volckaert-sbo K. Vermot  Specialist Elderly Care 

  A. Vijfvinkel  Specialist Elderly Care 

De Wever I. van Hoof  

General Prcatitioners A. d'Haeze  

Amarant M. Fransen  Cluster manager 

GGz J. Knaap  Nurse practitioner 

Het Laar S. van Laarhoven  
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APPENDIX VI  ASSESSMENT INSTRUMENTS FOR FRAILTY USED 

WITHIN THE GERIATRIC NETWORK  
Trazag. 

Trazag is a screenings instrument for frailty that consists of 11 forms to visualize the care situation 

and care needs of an elderly and make a plan for extra diagnostics, treatment or interventions. The 

forms of Trazag are: 

1. Starting form 

This form defines which problem areas are relevant for the patient. The patient can fill in this form 

himself or with the help of a nurse ǇǊŀŎǘƛǘƛƻƴŜǊΦ ²ƘŜƴ ǘƘŜ ǇŀǘƛŜƴǘ ǎŎƻǊŜǎ ŀ άȅŜǎέ ƻƴ ƳǳƭǘƛǇƭŜ 

questions the care needs of the patient can be mapped further with the associated form for that 

questions.  

2. HDL form 

This forms assesses if the patient needs support for the instrumental activities of daily living. This can 

be done with the IADL-scale of Lawton en Brodys. 

3. ADL form 

This form assesses if the patient needs support for the general daily living. . For this assessment the 

Barthel index can be used to provide insight in the disabilities of the patient. 

4. Feeding 

This form handles the feeding of the patient and uses the Mini Nutritional Assessment model.  

5. Mobility and falling 

The mobility visualized with the Elderly Mobility Score to measure the risk of falling and other 

mobility problems for the patient. 

6. Medication use 

This form is meant to support the patient with the right use of prescribed medication.  

7. Senses, vision and hearing 

¢Ƙƛǎ ŦƻǊƳ ƛǎ ƳŜŀƴǘ ǘƻ ŘŜǎŎǊƛōŜ ŀ ǇŀǘƛŜƴǘǎΩ ǇǊƻōƭŜƳǎ ǿƛǘƘ Ǿƛǎƛƻƴ ŀƴŘ ƘŜŀǊƛƴƎΦ  

8. Memory and concentration 

This form assesses if a patient suffers from problems on the cognitive functioning. 

9. Mood and fear 

This form helps to measure cognitive, emotional and behavioral problems. For instance with the 

Geriatric Depression Scale. 

10. Behavior changes, cognition and emotions 
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This form assesses aspects like concentration, planning, impulse control, learning etcetera. 

11. Load for informal caregiver 

For this form the Caregiver Strain Index is used to measure the load for informal caregivers.  

Easycare 

This assessment consists of 24 questions that result in a score that defines if an elderly is frail. The 

questions are: 

1. Can you see? 

2. Can you hear? 

3. Do you have problems with chewing? 

4. Do you have problems with speaking? 

5. How would you describe your general health? 

6. Are you lonely? 

7. How would you describe your home in general? 

8. Are you able to perform activities of daily living? 

9. Are you able to prepare your own meals? 

10. Are you able to shop by yourself? 

11. Are you able to handle money issues? 

12. Are you able to use the telephone? 

13. Are you able to take your own medications without help? 

14. Are you able to move outside? 

15. Are you able to move inside? 

16. Are you able to walk the stairs? 

17. Are you able to move from your bed to a chair when these stand next to each other? 

18. Are you able to use the toilet? 

19. Are you able to take a bath or to shower without help? 

20. Are you able to take care of your appearance? 

21. Are you able to dress yourself? 

22. Are you able to eat by yourself? 

23. Do you have accidents with your urine once In a while? 

24. Do you have accidents with your faeces once in a while? 

 

VMS 

VMS is a safety management system for hospitals, which uses several aspects of frailty. For the frail 

elderly the four biggest risk factors are taken into account. These are: 

1. Delirium 

2. Falling 

3. Malnutrition 

4. Physical constraints  



 Thesis B.J. Verhoeven  

IX 
 

APPENDIX VII  NURSING HANDOVER OF THE TWEESTEDEN 

HOSPITAL  
 

1. Activities of Daily Living  

2. Feeding and metabolism 

3. Excrement  

4. Activities (mobilizing, supporting tools)  

5. Sleep and rest  

6. Observation and cognition   

7. Role and relation (family, informal caregiver, homecare) 

8. Stress processing  

9. Examination and treatment 

10. Difference in functioning before intake and after dismissal 
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APPENDIX VIII  MINIMAL DATASET  
 

General 
 

Name 
 

BSN 
 Address 

 Phone number 
 

Gender      M         V 
 Date of birth 

 

 Starting Form 
 

 Name and function care 
provider 
   

Date  
   

Current living situation 
   

Care indications (CIZ) 
 

 Core message; Before vs. 
after intake 
   
 History 

  
 Current care need 

  
 Current regimen and 
care pathway   

  
 Involved care providers 
and disciplines 

  
 Carers and others 
involved    

  

  Approaching and 
communication 
 

 Treatment restrictions 
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Living circumstances Problems, interventions 

Like: 
House adjustments, 
mobility within the 
house and outside, 
household etc. 
 
 
    N.V.T. 
 

 

Participation (Social) Problems, interventions 

Like: 
Social network, day 
structure, day 
spending, biography 
etc. 
 
 
    N.V.T. 
 

 

Wellbeing (Psychic) Problems, interventions 

Like: 
Problem behavior, 
memory, cognition, 
past, mood, 
philosophy, sickness 
awareness etc. 
 
 
    N.V.T. 
 

 

Care (Physical) Problems, interventions 

Like: 
ADL, HDL, mobility, 

incontinence, wound 

treatment, 

medication use, 

support instruments, 

sleep pattern, 

feeding, hearing, 

visibility conditions, 

state etc. 

 
    N.V.T. 

 

 

  



 Thesis B.J. Verhoeven  

XII 
 

APPENDIX IX  CONSIDERATIONS TO JOIN THE PILOT  
 

 Care provider  

1. Elisabeth Hospital The Elisabeth hospital has no geriatric department or team jet. This 

team should be formed in September 2011. This implies that if the 

geriatric handover system is implemented now, it would be 

necessary to change the process when the geriatric team is formed. 

Therefore the Elisabeth hospital will not join the pilot, but will be 

added in September. 

2. TweeSteden Hospital The Tweesteden Hospital has a geriatric department and a geriatric 

team. Therefore the Tweesteden hospital will join the pilot and one 

person will manage the handovers for the geriatric department and 

another person will manage the handovers for the frail elderly that 

are submitted to other departments. 

3. General Practitioners The GP & nurse practitioners are currently working on implementing 

an IT-system, therefore implementing another IT-system the same 

time will provide difficulties. Also they do not get budget for writing 

handovers so first they need to change the budget structure to make 

the geriatric handover interesting for all independent practices. 

Therefore the GP & nurse practitioners are not involved in the pilot. 

4. Thebe Thuiszorg The home care has the obligation to keep the information about 

care aspects of a frail elderly at the home of the elderly. Therefore 

they have no IT-system or possibilities to fill a geriatric handover. 

They will start looking for possibilities to change their process in 

order to be able to join the geriatric handover system in the future. 

However the home care is not able to join the pilot. 

5. Thebe Zuid-Oost Thebe Zuid-Oost is not allowed to start any new projects this year, 

so they will not join the pilot. 

6. Schakelring The Schakelring has several locations, which eventually all will join 

the geriatric handover system. In the pilot it makes more sense to 

start with just one location, since that way the pilot is more 

manageable. Therefore the Schakelring will join the pilot with one 

location. 

7. Volckaert-sbo The Volckaert-sbo joins the pilot. 

8. De Wever The Wever joins the pilot. 

9. Amarant Amarant is not able to join the pilot. 
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10. Het Laar Het Laar  is not able to join the pilot. 

11. GGZ The GGZ measures just a small part of the information aspects that 

are included in the handovers. Therefore the GGZ is not involved in 

the pilot. 

 
 
APPENDIX X  PLANNING PILOT  
 

Activity 
 

Participants Start date End date 

Session to optimize the form in the IT-system 
upfront as good as possible.  

Pluriform, ZMBR, 
Tweesteden hospital, 
The Wever  

Week 
23/24 

Week 
23/24 

Make user instructions ZMBR and Pluriform Week 25 Week 25 
 

Instruction  key users  Tweesteden hospital Week 26 Week 26 
 

Instruction key users the Wever De Wever Week 
27/28 

Week 
27/28 

Instruction key users  the Volckaert De Volckaert SBO Week 
27/28 

Week 
27/28 

Instruction key users  the Schakelring De Schakelring Week 
27/28 

Week 
27/28 

Evaluation ZMBR Week 31 Week 31 
 

Final Evaluation ZMBR Week 35 Week 35 
 

Start phase 2, implementation of the other 
care providers.  

GP & nurse 
practitioners, home 
care, Thebe Zuid-Oost, 
Elisabeth Hospital, GGZ, 
Amarant, Het Laar 

Week 36 - 
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source 

Cited by 
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APPENDIX XII  GUIDE THROUGH THE IT-SYSTEM  
 

This guide contains a number of print screens that guide the user through the IT-system and show 
the functionality of the system. 
 

 
This is the starting sŎǊŜŜƴ ƻŦ t±{Φ Lƴ ǘƘƛǎ ǎŎǊŜŜƴ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŦǳƴŎǘƛƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘΣ ƭƛƪŜ άƳȅ ǇŀǘƛŜƴǘǎέΣ 
άǎŜŀǊŎƘ ǇŀǘƛŜƴǘέ ŀƴŘ άƴŜǿ ƘŀƴŘƻǾŜǊǎέΦ 
 
In this screen the care provider and team of the user can be chosen, which determines what rights the user has. 
The user has to  be mandated for the one or more teams the user participates in. 
 
Furthermore general information and helpdesk information can be found on the starting screen. 
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When a patient is selected by the user, the user enters the patient screen. In this screen the most important 

aspects are visualized at the first tab. These are for instance the personal information of the patient, the people 

concerned with the patient, the most important care aspects and the actual admission. 

In the other tabs this information is elaborated on.  



 Thesis B.J. Verhoeven  

XIX 
 

 
Lƴ ǘƘŜ ǘŀō άǇŜƻǇƭŜ ŎƻƴŎŜǊƴŜŘ ǿƛǘƘ ǘƘŜ ǇŀǘƛŜƴǘέ ǘƘƻǎŜ ǇŜƻǇƭŜ Ŏŀƴ ōŜ ǊŜŎƻǊŘŜŘΣ ǎƻ ŀ ŎŀǊŜ ǇǊƻǾƛŘŜǊ Ŏŀƴ ǎŜŜ ǿƘƛŎƘ 
person with which role to contact for information or support. 
 

 
Lƴ ǘƘŜ ǘŀō άŦƻǊƳǎέ ǘhe actual handover can be recorded. A history of forms, which form the handover dossier of 

the patient, can be read and a new form can be filled to inform a next care provider on the pathway of a patient 

about the care aspects of concern. 
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hƴ ǘƘŜ ǘŀō άƘŀƴŘƻǾŜǊǎέ Ŝarlier handovers of the patient can be found. These handovers can be printed. Also a 
new handover can be started when a patient gets involved with a new care provider. 
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When the handover dossier is printed an overview of al relevant information is visualized and can be printed or 
saved as PDF. 
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Also the an overview of the information on relevant frailty domains: living circumstances, participation (social), 
well-being (psychic) and care (physical) is visualized when the dossier is printed. 
 

 


