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Abstract

With the projected increases in elderly populations across Europe, there will be an increasing share of the population over 65 years to the working-age population (aged 15-64 years). The declining capacities in older people often lead to limitations in activities of daily living and a simultaneous rising demand for care services. Many of these limitations in daily activities are to a varying degree caused, enhanced or facilitated by disadvantageous housing and environmental conditions. Home modifications have been credited as an important part of the solution. They may allow for an extended and safer use of the home, and may be considered an integral part of the health care system. In order to examine this issue in more detail, this paper provides empirical evidence on the type and extent of risks associated with accidents around the home. It reports on findings from a European case study on the difficulties using the home and risks of accidents which may lead to injury. It is argued that healthy housing conditions for the elderly are important to maximize the supportive capacity of one’s home, to stimulate active and healthy old age lifestyle, and to avoid unnecessary institutionalization. 
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Introduction

Housing conditions have for a long time been associated with the quality of living of older persons and has been a key reason for having to move (Luukinen et al. 1996: Wagnild, 1996).  This trend will arguably be exacerbated by the changing global as well as the European demographic composition and the unprecedented size of the “baby-boom generation”
 reaching the age of 65 and older (OECD 2008). Of particular significance, is the projected increase in the rate of people older than 80 years, which is expected to grow by 180% to the year 2050 (International Longevity Centre 2006). 

In many European countries, one of the most noticeable implications for the health system is the increasing share of population over 65 years to the working-age population (aged between 15-64 years), the so-called elderly dependency ratio (Jacobzone 2000). This relative increase in the elderly population provides diverse challenges for health and social care systems: an increasing rate of diseases and disabilities due to age and reduced individual capacities, a rising demand for nursing homes, an increasing rate of single-person households, and the decrease in availability of professional and private care givers. This will occur at a time when the demographic trends and the increasing prevalence of diseases and declining capacities in older people are leading to a rising demand for care services. The aspects and trends presented above make it clear that aging populations and the associated problems pose a major challenge to European health and care systems. 

At the same time, living at home is a desirable and important objective for elderly persons because of the physical, psychological and psychosocial benefits associated with independence and autonomy. Currently, care systems and institutionalised settings are often inefficient in providing such autonomy. This is evidenced by many European studies which have found that independent living at home is the preferred scenario for the aging population (Eurofound 2004) and as well the preferred residential context for older adults with dementia (van Hoof et al 2010). Similarly, the European Commission (2003) found that 90% of Europeans prefer to live at home as long as possible and have already addressed this development as an important issue for its Member States (European Commission 2003). 

Increasingly, as the next section shall explore, researchers have turned their focus from purposefully built housing and institutional settings to existing housing and community environments (Lanspery & Hyde, 1997; Pynoos et al., 2003). Home modifications that adapt the physical features of the home to support independence are increasingly being recognized as an appropriate policy and practice response (Fange & Iwarsson, 2005; van Hoof et al 2010) and increase the abilities of especially disabled ageing residents to cope with daily life (Peterson et al, 2008). However, within the home modification literature, less is known about the extent and types of risk associated with accidents around the home and the implications of these accidents on the older persons’ future prospects of staying at home. This paper therefore seeks to explicate these debates around the importance of housing modifications in order to prevent unwanted institutionalization, and aims to provide an infusion of empirical evidence to the debate. To this end, it provides data from a recent study we carried out on the difficulties using the home, risks of accidents, and rates of hospitalisation arising from injury. It finishes with a discussion around the perceived need and feasibility of home modifications. 
Literature Review

It is well documented that an active life has a positive effect on the health status of the elderly person (Iwarsson 2007). Case studies conducted by the ENABLE-AGE project have proven the contribution of participation and activity in the elderly population to their health and wellbeing. Moreover, they have indicated the inter-related nature of living at home and the degree of independence achieved by the elderly person. 

With rising age, a person’s own home becomes a central hub in their life, as very old  (80 years and above) people spend 80% of their time situated inside their own home (Iwarsson 2007). Due to weakening physical health, old age implies a reduction in one’s outdoor activities in favour of indoor hobbies, such as receiving visits, resting, reading, watching television, and observing the landscape (Oswald 2002).  A person’s own dwelling ensures a territory for free individual expression, familiarity, comfort, privacy, autonomy, security and stability (Lefebure et al. 2006). The dimensions of home also permit leisure, recreation, stimulation, and psychological and physical support - essential elements of one’s daily life (Collins et al. 1981). These functions explain the benefits of ageing at home. Hence, the interactive need for “home” remains independent of age and is a most fundamental requirement for ontological security (Relph 1976). This finding is encountered among individuals of all social and demographic groups. In addition, the home is meaningful for the elderly person because it reflects their life and thus provides a sense of coherence and continuity that cannot be matched by other residential arrangements. 

The natural consequence of an aging population and a rising life expectancy however, is an increase in chronic and degenerative diseases, which are increasingly being delayed to a later period of life (European Commission 2003 / 2005). One typical effect of this trend that has a direct impact on the ability for autonomous living is the resulting decline in abilities. According to a German national study (BMFSFJ 2005), with rising age there is an associated increase in risk of becoming in need of care.
 As a consequence of these higher risks, it is not surprising that in the European Union, almost 40 percent of the elderly population declare that they are strongly limited in the Activities of Daily Living (ADL)
 and a further 30 percent declare that they are challenged by any other dysfunction (European Commission 2003). In most cases, the degree of severity of disabilities and dysfunctions is increasing with the age of the person concerned. 

Many of these limitations in daily activities are to a varying degree caused, enhanced or facilitated by disadvantageous housing and environmental conditions. Adequate housing conditions should therefore be able to maintain and support the physical, mental and social integrity of the resident, and play a key role in enabling elderly persons to live autonomously at home. However, in reality, housing stock worldwide has not been designed or constructed to accommodate the needs of older people in terms of accessibility, safety, independence, and location (Holm, Rogers, & Stone, 1998). Specific health- and safety-related adjustments and transformations are often necessary in institutionalized settings; highlighting the need for similar measures to enable healthy ageing at home, in order to ensure its effectiveness as a source of emotional and physiological stability. Home modifications has been credited as an important component in helping to sustain the length of time that a person is able to live at home (Pynoos et al. 2003) as well as the quality of residential life (van Hoof et al 2010). They may allow for an extended and safer use of the home for independent living, and may be considered an integral part of the health care system. 

In terms of delaying or avoiding costly institutionalization, home modifications in the home have been reported to also reduce health care expenses. The economic impact of accidents in elderly on health care budgets is enormous: in total, the age group above 65 accounts for almost 50% of the injury-related health care costs (Polinder et al., 2005). Bringing down the number of home accidents amongst the elderly through the use of home adaptations would therefore directly reduce the rising demographic pressure on health care budgets (see AHURI 2006; Lansley et al. 2004).  As a result, various countries (e.g. Germany) have developed systems to provide grants for home modifications in order to enable independent living and home care to the extent possible. 

In cases of mismatch between their declining functional capacities and their static home environment, elderly individuals are often forced to adapt themselves to “substandard dwellings” (Braubach 2003) that may lack appropriate sanitary equipment, illumination and safety if they are not able or supported to modify and adapt their home. Similarly, studies have shown, that the elderly population often adapt to their disadvantageous environment instead of changing the settings to meet their needs (Pynoos et al. 2003). In such cases, a negative process of adapting oneself instead of adapting the environmental context can be initiated that increases the risk for injuries as well as it decreases quality of life while pretending to have a greater level of autonomy.

Furthermore, there are many challenges facing the implementation of housing modifications. Braubach (2004) identified four areas of household activity that appear problematic for elderly impaired citizens and require consideration in planning home interiors to fulfil the requirements of barrier free design, accessibility and usability; 

· entering and exiting the home, 

· moving around the dwelling, 

· climbing stairs, and 

· using sanitary and kitchen facilities. 
There are also building-related challenges that make modifications impossible, these can be either administration-related (in rented dwellings, large-scale modifications are difficult to get approved by the landlord) (Pynoos et al. 2003) or architectural design and building material problems that do now allow for specific adaptations. However, by and large, there is lots of scope for developing modifications inside the building as well as non-skid strips and nightlights outside the building.
While the reports and studies outlined in this literature review give some indication as to the opportunities and challenges facing home modifications, there is little data available to show the actual housing situation in Europe for elderly persons and the associated risks with housing design and up-keep.  The remainder of the paper shall examine data from a recent large scale study on the difficulties using the home, risks of accidents, and rates of hospitalization arising from injury.  The following section firstly outlines the methodology used in compiling and analyzing the data. This is followed by a presentation of the main findings, which are subsequently discussed in the Discussion section. It is argued that healthy housing conditions for the elderly are important to maximize the supportive capacity of one’s own home, to stimulate active and healthy old age lifestyle, and to avoid environmental or context-related health and safety threats. 

Methodology 
The results presented in this study are based on the analysis of a housing and health survey in eight European cities, which we carried out in the context of a larger project by the World Health Organization Regional Office for Europe (WHO LARES – Large Analysis and Review of European housing and health Status (WHO 2007)). The project was carried out in 2002/2003 and involved the collection of data on residential conditions and individual health status of 8519 residents living in 3373 dwellings in the cities of Forlì (Italy), Vilnius (Lithuania), Ferreira (Portugal), Bonn (Germany), Geneva (Switzerland), Angers (France), Bratislava (Slovakia) and Budapest (Hungary). Participants were randomly chosen from the municipal population register except for Angers (local tax registry) and Ferreira (local health system database) to avoid selection bias. The adjusted response rate of all households invited to participate in the survey was 44.2% which, given that it included a detailed interview and an inspection of the dwelling, is an acceptable result. 
The main objective of the survey was to collect combined data on housing and health that would cover the whole population and a wide range of housing conditions to enable a holistic assessment of the key issues in housing and health. The survey was done in various parts of Europe to account for the variations in housing, and aimed at collecting data for a sufficient number of dwellings and persons so that individual populations groups, housing conditions or health outcomes could be separated for analysis. The survey therefore attempted to fill the gap left by existing housing and health studies focusing on specific housing, specific population groups, and specific risk factors or health outcomes which do not allow to compare and rank housing problems in general terms. Although the results can neither be representative on a national, nor on international scale, the data can provide useful indications of the housing conditions within Europe and – due to the large number of participants – provide insights into the specific housing challenges of vulnerable population groups (Ormandy 2008). However, it is to be noted that the survey data represent the residential conditions in mainly urban settlements and are not useful for indicating the conditions in rural settings. 

The data were collected by interview teams through three survey tools: a face-to-face household questionnaire on the perception of residential conditions by the owners of the households, an inspection check list for quality and equipment of the residential conditions, and an individual self-administered health questionnaire. The survey tools covered a number of different urban residential characteristics, such as housing conditions (such as heating and ventilation systems, air quality, layout, noise, hygiene equipment) and the quality of the housing environment. The health questionnaire collected data on subjective health perceptions, mental health, functional limitations and the prevalence of self-reported and diagnosed diseases. Overall, the LARES database contains 1300 individual variables based on around 200 questions on housing, 50 questions on health and 15 questions on the characteristics of the residents and households. The database therefore enables a variety of investigations linking residential and housing conditions with a number of health outcomes. In addition, it provides opportunities for identifying the comparative effect of selected urban residential stressors on health. Further details pertaining to the methods of the survey have been published elsewhere (Bonnefoy et al. 2007; Ormandy 2008). In this paper we report on the results of data analysis related to the difficulties using the home, risks of accidents, and rates of hospitalization arising from injury. The goals of this analysis were to investigate the difficulties using the home and the risk of accidents which can arise.
Findings 

Ageing and prevalence of functional limitations

As identified by many studies, the LARES data indicate a dramatic increase of functional limitations with age, leading to almost 40% of very old residents being affected by one or more limitation (Figure 1). 

FIGURE 1 ABOUT HERE
This decrease of capacities naturally leads to increased problems to independently use the home and its architectural and design features. 

Difficulty using the home

The WHO- LARES- data shows that 73% of the buildings (ranging from 58% in Geneva to 90% in Vilnius) and 72% of the dwellings (ranging from 44% in Geneva to 93% in Vilnius) are poorly accessible and especially challenging for disabled persons. The best accessibility is found in Geneva, reflecting a local government decision made many years ago to set accessibility requirements for buildings. The level of accessibility has direct impacts on the ageing population: 18.2% of people aged between 60-79 and 32% of the 80 years and older report being unable to use their dwellings in a normal way. When combining age and functional limitation in relation to problems in dwelling use, the LARES data show that 37% (60-79 years) and 55.6% (80 years and older) of persons unable to use their dwelling in a normal way (unaided) also report being disabled (see figure 2).
The major functional limitations that are associated with problems to use the dwelling are “difficulties bending down” and “difficulties using stairs”, followed by problems to grasp small objects, turn taps and handles, and problems with vision (e.g. cataract). In response to difficulties using the home, according to the data, the following home modifications were required in dwellings of disabled residents (all age groups): 

Changes in bathroom / toilet:



(33.7%)

Build a lift or change lift:



(19.7%)

Adapt staircase, steps; build ramp:


(13.9%)

Extend/ Enlarge doors and adapt windows:

(11.1%)

Install handrails/ balustrade/ banister: 

(5.3%)

Changes in kitchen equipment: 


(4.8%)

Other:






(11.5%)

Overall, the health status of persons reporting to have problems with the normal use of the dwelling was much more often self-reported as bad (40.6% compared to 7.5% in persons without problems to use the dwelling). Furthermore, 16.8 of the persons restricted in their use of the dwelling reported having fallen in the last 12 months, compared to only 9.6% of the residents not being restricted. Trends of depression were more frequent in that group as well (41.6% versus 15.7%). However, the psychosocial attachment to their home of the persons reporting not being able to use the dwelling normally was as high as for the other persons, indicating that the meaning of homes goes beyond its objective quality.
FIGURE 2 ABOUT HERE
Figure 2 indicates that many individuals report not being able to use various components around the house, like the use of stairs or turning on the tap, although they do not define themselves as being disabled. This is due to a variety of less severe physical constraints, such as weak hands or legs that restrict the persons’ use of various components of the dwelling and are especially frequent in older persons. The fact that these individuals do not report being disabled indicates that with alterations to those specific dwelling components that are causing difficulty, a significant improvement to their general use of their home and their independence could be made. 
Increased Rate of Accidents

Inadequate housing conditions that do not match the capacities of the residents are a direct risk factor for accidents and injuries, and especially falls are a serious problem to elderly. Figure 3 shows a high incidence of falls within people between 60-79 years (9.2%) and a twice as high incidence for people within the age group older than 80 years (20%). In Geneva, the city with the best level of accessibility, the incidence of injuries in the elderly (60 years and above) resulting from falls in the last 12 months was lower than the average for the other cities (8.8% versus 11.7%), although given the range of factors affecting home injuries, it is not possible to infer that these were solely linked to the level of accessibility in Geneva. Overall, these findings indicate that falls are a very real concern for older people across Europe and by implication for those involved in support services, and suggest that increased accessibility could partially reduce the risk.  
FIGURE 3 ABOUT HERE
Another interesting outcome of the analyses of the LARES – data is the relationship between reported dangerous spots and the item which at least two accidents occurred with. Figure 4 shows that the most accidents inside the house are linked to stairs, railings, doorsteps and kitchen equipment, and the data on the accident types reveals that falls are by far the major concern for persons suffering from limitations in using their dwelling normally.
FIGURE 4 ABOUT HERE

Although residents aged 80 years and higher report less housing risk factors in total, there is a different profile for these very old residents indicating increased risk in relation to bathroom use, handling electrical equipment, and use of balcony and terrace which could possibly represent increased use of dwelling-related outside spaces than public open spaces. 

According to the WHO-LARES data, the main hazards found are unsafe steps and stairs, inadequate lighting, floor damage, furniture and building factors as well as the lack of space. The LARES study shows a clear association between these identified risk spots inside the dwelling and a higher risk of injuries.  Again, this has important implications for the design and upkeep of housing for older people – and points to the necessity for low-tech modifications to a person’s home rather than expensive high-tech solutions. 
Risk & Hospitalization

The high incidence of falls within ageing residents is one factor leading to increased numbers of accident-related hospitalization, however, the other factor is that the elderly population are more prone to suffer from severe injuries as a result of such accidents. The LARES data indicates that in cases of home accidents, older residents have a significantly higher risk of major outcomes leading to hospitalization (7.5%) than young residents (1.2%) which are a second risk group for home accidents (Figure 5). In relation to falls, these findings are even more clearly demonstrated. In this case, only 3.1% of the young residents that experienced a fall need to stay in hospital compared to 33.3% of the older aged.

FIGURE 5 ABOUT HERE

This has important implications for governments facing the demographic challenges discussed in the introduction. In addition, disadvantageous housing conditions also prevent a recovery to an adequate use of the dwelling after treatments and rehabilitation.

Discussion - Home modifications and their feasibility

Despite the shortcomings of the data, analysis of the WHO – LARES data was useful on two fronts; firstly identifying the types and extent of risk and areas which warrant most attention in developing housing modifications and secondly, highlighting the extent of hospitalization for elderly people arising from such accidents. The data supports other studies’ findings that in Europe, elderly persons are especially affected by physical limitations. Moreover the data allows conclusions about physical limitations and housing factors. 

This study also examined the main threats and risks to elderly people in and around the home. Resulting from the decline of capacities and the described increase of functional constraints, ageing residents have a strong demand for modifications undertaken to make their home environment more useable. While for residents under 60 years this need only accounts for about 4% of the population, it affects circa 10% of the residents aged 60-79, and circa 20% of those aged 80 and above. 
With the high risk of home accidents identified, it is evident that age- and disability-related adaptations of the domestic space constitute a suitable prevention strategy to avoid or at least delay potential hospitalization and relocation. Further development of and access to home modifications thus potentially offers an any equitable and efficient home care program for the elderly population (WHO 2008), and contribute significantly to the old person’s adaptation process and wholesome functioning.  Home modifications – even low-tech alterations – may enable persons to age healthily at home and/or stay put in their familiar setting despite high dependence on medical intervention. 

However, despite the identified needs outlined above, the reality is that the necessary modifications have only been realized for a marginal number of these residents. The most required adaptations needed by ageing and disabled residents, according to the data are linked with changes in bathrooms and toilets as well as kitchens to make them more accessible and easy to use. Accessibility of the building or the dwelling is especially an issue in multi-family housing, related to the enlargement of doors and corridors and the adaptation and safety of staircases.

A key question indicated by many elderly households in need of home modifications (20-50%, depending on type of requested modification) is the fact that the modifications cannot be implemented for either financial or building-related reasons. This is unfortunately a reality for most older residents, despite the fact that healthy and safe housing conditions for the elderly are essential to maximize the supportive capacity of one’s home, to stimulate active and healthy old age lifestyle, and to avoid environmental or context-related health and safety threats. Furthermore, there is must research to be done on the cultural and personal impacts of modifying the physical environment for individuals, particularly regarding the resident’s experience of home as a place of meaning.  For instance, Tanner, Tilse and de Jong (2008) provide insight into how home modifications can strengthen the home as a place of personal and social meaning as well as improve safety and comfort for the older person at home.

In summary, this study identifies the main areas of risk within older peoples’ homes which cause injury (and potential areas requiring modifications) and confirms other studies’ findings identifying the correlation between often-found lack of proper modifications in old people’s homes with early and increased institutionalization (Gilderbloom et al. 1996). Therefore, an increased focus on home modification programs for ageing residents and especially those with functional limitations would have the potential to improve the quality of life of the ageing population groups, and relieve health care budgets.

Restrictions

The main restrictions of the LARES data used for this analysis is that it mostly relies on data reported by the households and is not representative for Europe or the countries where the survey took place. The fact that this survey was cross-sectional also limits the strength of the results as it is only possible to identify associations of certain housing conditions with age or specific health outcomes, making it impossible to identify causal relationships or trends over time.

In addition, the survey was designed as a holistic housing survey to identify and compare the priorities of housing and health in Europe, which in consequence limited the number of questions that could be asked on any of the covered issues. Therefore, the capacity of the LARES survey is limited when the analysis objective is to identify details on a specific housing problem, such as housing for the elderly. 
Conclusion

In conclusion, the situation of older persons in relation to housing in Europe shows that there are serious problems especially for the very old age group (aged from 80 onwards) with ‘normal’ or unaided use of the home. Disadvantageous housing conditions can lead to situations where an elderly resident finds it is no longer possible to use their own dwelling and consequently can lead to a limitation in daily necessary activities and to a higher risk of accidents. The negative effect of these limitations for the daily life of elderly persons are made clear by the numbers of elderly persons with physical limitations only being able to spend a small part of their time out of the dwelling.

It is therefore important and necessary that housing experts, public health officials and caregivers work together to handle this future challenge. Moreover, government needs to re-examine modern care concepts and housing programs on a macro level, and to restructure and innovate them on a micro level, in order to respond adequately to the shifting demographic demands for equitable healthcare services, societal participation and quality life.
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Table 1: A selection of possible Home Modification measures
	Home Modification measures
	Auxiliary devices
	Structural measures
	Modification of layout and design

	 
	
	
	

	Entrance:
	
	
	 

	double – sided handrail from the first stair 
	X
	
	 

	illumination with motion detector
	X
	
	 

	remove of tripping hazards
	
	
	X

	electrical door opener
	X
	
	 

	place to put something near the entrance
	
	
	X

	changing floor and floor materials to get orientation
	
	X
	 

	ramps
	X
	
	 

	glass panel rich in contrast
	
	X
	 

	Staircase:
	
	
	 

	double – sided hadrails from the first stair 
	X
	
	 

	stair lift
	X
	
	 

	tactile facilities at the beginning and end of the staircase
	X
	
	 

	adequate illumination
	X
	
	 

	automatic illumination with long intervallic
	X
	
	 

	stairs rich in contrast
	
	X
	 

	Doors:
	
	
	 

	minimum wide: 80 centimeter 
	
	X
	 

	glass surfaces have to be rich in contrast
	
	
	X

	movement areas around the doors
	
	
	X

	glass panel rich in contrast
	
	X
	 

	Living spaces:
	
	
	 

	sufficient movement areas
	
	
	X

	door broadening
	
	X
	 

	no sharp- edged elements
	
	
	X

	handholds
	X
	
	 

	low windows
	
	X
	 

	adequate illumination
	
	
	X

	basement rich in contrast
	
	X
	 

	glass panel rich in contrast
	
	X
	 

	Kitchen:
	
	
	 

	sufficient movement areas
	
	X
	 

	no sharp- edged elements
	
	
	X

	fire detector with louder signal
	X
	
	 

	fittings with extended hand gear
	X
	
	 

	accessible work spaces
	
	
	X

	sufficient work spaces
	
	
	X

	possibilite to take a seat
	
	
	X

	legroom under the work spaces
	
	
	X

	basement rich in contrast
	
	X
	 

	glass panel rich in contrast
	
	X
	 

	Bathroom:
	
	
	 

	walkable shower
	
	X
	 

	hand shower
	X
	
	 

	handholds
	X
	
	 

	new toilet
	
	X
	 

	accessible wall closets
	
	
	X

	anti skid floor materials
	
	X
	 

	adequate illumination
	X
	
	 

	mechanical ventilation system
	X
	
	 

	great mirrow
	X
	
	 

	glass panel rich in contrast
	
	X
	 

	Bedroom:
	
	
	 

	 semi - electrical home care bed
	X
	
	 

	 fire detector with louder signal
	X
	
	 

	 electrical shutter
	X
	
	 

	 commode
	
	
	X

	Outdoor sitting area:
	
	
	 

	sufficient movement areas
	
	
	X

	protection against sun, rain, wind, noise and access
	X
	
	 

	anti skid boarding
	
	X
	 

	Outdoor facilities:
	
	
	 

	parking close to the entrance
	
	X
	 

	central way good accessible also at dirty weather
	
	X
	 

	Control elements and orientation:
	
	
	 

	control elements in about 85 cm high
	
	
	X

	easy to access control elements
	
	
	X

	no sharp- edged elements
	
	
	X

	changing  bordings to get orientation
	X
	 
	 


Own illustration, based on Braubach 2003; EUNESE 2008; MBV 2007; VDAK 2008
Figure 1: Prevalence of functional limitations by age
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Figure 2: Normal use of dwelling not possible and being disabled by age group
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Figure 3: Incidence of falls within age groups
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Figure 4: Type of item with which at least 2 accidents occurred within age group
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Figure 5: Accident outcomes within age group 
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Own illustration, based on WHO – LARES database 2008
NB - An overview of items covered was asked for by one reviewer to be included in the methodology. However, we do not see much added value in having this but this may be decided by the editor. If need be, the list can be submitted in word or excel. 
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Taken from: Bonnefoy et al (2007): Int. J. Environment and Pollution, Vol. 30, Nos. 3/4,Pages 363-383.
� Citizens born between 1945 and 1965


� The German study shows that up until the age of 60 the risk of becoming in need of care is only 0.6 percent. However, between 60-80 years the risk is already 3.9 percent; and over the age of 80, the risk is 31.8 percent.


� Based on the Roper-Logan-Tierney Model of Nursing, Activities of Daily Living (ADL) define as the following categories: maintaining a safe environment, � HYPERLINK "http://en.wikipedia.org/wiki/Communication" \o "Communication" �communication�, � HYPERLINK "http://en.wikipedia.org/wiki/Breath" \o "Breath" �breathing�, � HYPERLINK "http://en.wikipedia.org/wiki/Eating" \o "Eating" �eating� and � HYPERLINK "http://en.wikipedia.org/wiki/Drinking" \o "Drinking" �drinking�, � HYPERLINK "http://en.wikipedia.org/wiki/Elimination" \o "Elimination" �elimination�, � HYPERLINK "http://en.wikipedia.org/wiki/Washing" \o "Washing" �washing� and � HYPERLINK "http://en.wikipedia.org/wiki/Dressing" \o "Dressing" �dressing�, � HYPERLINK "http://en.wikipedia.org/wiki/Thermoregulation" \o "Thermoregulation" �thermoregulation�, � HYPERLINK "http://en.wikipedia.org/wiki/Mobilisation" \o "Mobilisation" �mobilisation�, working and playing, expressing � HYPERLINK "http://en.wikipedia.org/wiki/Human_sexuality" \o "Human sexuality" �sexuality�, � HYPERLINK "http://en.wikipedia.org/wiki/Sleep" \o "Sleep" �sleeping� and � HYPERLINK "http://en.wikipedia.org/wiki/Death" \o "Death" �death� and dying (Roper et al. 2000).
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		80 years and older		33.3		14.3		9.5		4.8		4.8		4.8		4.8		4.8

		60 - 79 years		34.6		18.5		2.5		7.4		3.7		13.6		8.6		1.2





Accidents type

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



n = 8435

80 years and older

60 - 79 years

%

Type of item with which at least 2 accidents occurred within age group



Adaption needed by age group

		

						Adaptions needed

				0-19		3.2

				20-39		4.6

				40-59		5.6

				60-79		9.4

				80 and older		20.5





Adaption needed by age group

		0

		0

		0

		0

		0



n = 1747

n = 2352

n = 259

n = 1495

n = 2356

Adaptions needed

Age group

%

Adaptions needed within age groups



Adaption phy. limitation

		

				Adaption needed

		Physical constraint or handicaped		18.2

		Not physical constraint or handicaped		4.6





Adaption phy. limitation

		0

		0



n = 8108

Adaption needed

%

Adaption needed in relation to physical limitations



Falls_age_total

		

				Falls in relation to age

				Falls		Total population

		0-19		44		21.9

		20-39		18.6		28.2

		40-59		15.2		28.5

		60-79		16.2		18.2

		80 and older		6.1		3.1





Falls_age_total

		0		0

		0		0

		0		0

		0		0

		0		0



n = 2406

n = 266

n = 1552

n = 2426

n = 1869

Falls

Total population

%

Falls in relation to age



Incidence Falls AGE

		0		0

		0		0

		0		0

		0		0

		0		0



n = 8519

Falls

Total population

Age in groups

%

Falls in relation to age and the total population



Sheet10

		

						Falls in age groups

				40-59		5.5

				60-79		9.2

				80 and older		20.3





Sheet10

		0

		0

		0



n = 266

n = 1552

n = 2426

Falls in age groups

Age group

%

Incidence of Falls within age groups



Physical - age

		

						Falls in age groups

				0-19

				20-39

				40-59

				60-79

				80 and older





Dang. spots age group

		

				Physical constraint or handicaped

		0-19		4.3

		20-39		5.4

		40-59		10.3

		60-79		20

		80 and older		39.1





Dang. spots age group

		0

		0

		0

		0

		0



n = 1825

n = 2382

n = 2377

n = 1518

n = 256

Physical constraint or handicaped

Age group

%

Physical constraint or handicapped within age groups



Normal use and age

		

				Dangerous spots

				Doors		Staircase		Stairs and steps inside the dwelling		Stove		Kitchen equipment		Bathroom		Windows		Corridor		Heating equipment		Electric equipment		Cables on floor		Balcony/ terrance		Floor coverings

		60 - 79 years		2		6.8		7.8		8.8		4.3		3.1		1.5		0.3		2		4.8		0.9		2.4		1.6

		80 years and older		4.5		8.3		9.4		7.9		6		2.3		1.5		0.4		2.6		5.3		1.5		2.6		2.3





Normal use and age

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



60 - 79 years

80 years and older

%

Dangerous spots within age group reported by the residents



Normal use and limitaions

		

						No normal use of dwelling possible

				0-19		8.9

				20-39		7.9

				40-59		12.1

				60-79		18.2

				80 and older		32



n = 8519



Normal use and limitaions

		0

		0

		0

		0

		0



n = 1780

n = 259

n = 1513

n = 2379

n = 2380

No normal use of dwelling possible

Age group

%

No normal use of dwelling possible within age groups



Falls_limitaions_ normal use

		

						Normal use of dwelling not possible

				No Limitation		9.9

				Limitation		29.9





Falls_limitaions_ normal use

		0

		0



n = 8206

Normal use of dwelling not possible

%

Normal use of dwelling not possible within people with physical limitations



Normal use with kind of limitat

		

						Incidence of falls in relation to physical limitation and normal use of dwelling

				Physical constraint or handicaped		16.5

				Normal use of dwelling is not possible		19.1





Normal use with kind of limitat

		0

		0



n = 8358

n = 8311

Incidence of falls in relation to physical limitation and normal use of dwelling

%

Incidence of falls in relation to physical limitation and normal use of dwelling



		

								Within adequate use of dwelling not possible		Within adequate use of dwelling is possible

				Limitations by		Use of stairs		33.3		7.4

						bending down		36.9		11.1

						Grasping small objekts		10.4		2.3

						Turnig on a tap		9.2		1.9





		0		0

		0		0

		0		0

		0		0



Within adequate use of dwelling not possible

Within adequate use of dwelling is possible

%

Limitations in different kinds of activities in relation to a adequate use of dwelling




_1316981858.xls
Chart1

		Balcony, terrace		Balcony, terrace

		Electrical installations & equipment		Electrical installations & equipment

		Bathroom equipment, slippery wet tiles, tub		Bathroom equipment, slippery wet tiles, tub

		Furniture: tables, sofa, chairs, bed, door		Furniture: tables, sofa, chairs, bed, door

		Windows		Windows

		Floor		Floor

		Kitchen utensils or equipment		Kitchen utensils or equipment

		Staircase, railing, doorstep		Staircase, railing, doorstep



80 years and older

60 - 79 years

%

4.8

1.2

9.5

2.5

4.8

3.7

4.8

7.4

4.8

8.6

4.8

13.6

14.3

18.5

33.3

34.6



Accessibility buildings_dwellin

		

				Building		Dwelling

		Not accessible		72.8		72.2

		Accessible		27.2		27.8





Accessibility buildings_dwellin

		0		0

		0		0



n = 3373

Not accessible

Accessible

%

Accessibility of buildings and dwellings for handicapped people



Use and adaption

		

				Normal use of dwelling is not possible		11.9

				Adaptions needed		6





Use and adaption

		0

		0



n = 8209

n = 8311

%

Use of dwelling and need of adaptions



Accidents type

		

				Staircase, reiling, doorstep, slippery or stumbling		Kitchen utensils or equipment		Electrical installations & equipment		Furniture: tables, sofa, chairs, bed, door		Bathroom equipment, slippery wet tiles, tub		Knives, floor		Windows		Balcony, terrace

		80 years and older		33.3		14.3		9.5		4.8		4.8		4.8		4.8		4.8

		60 - 79 years		34.6		18.5		2.5		7.4		3.7		13.6		8.6		1.2

						Balcony, terrace		Electrical installations & equipment		Bathroom equipment, slippery wet tiles, tub		Furniture: tables, sofa, chairs, bed, door		Windows		Floor		Kitchen utensils or equipment		Staircase, railing, doorstep

				80 years and older		4.8		9.5		4.8		4.8		4.8		4.8		14.3		33.3

				60 - 79 years		1.2		2.5		3.7		7.4		8.6		13.6		18.5		34.6





Accidents type

		



n = 8435

80 years and older

60 - 79 years

%

Type of item with which at least 2 accidents occurred within age group



Adaption needed by age group

		



80 years and older

60 - 79 years

%

Type of item with which at least 2 accidents occurred within age group



Adaption phy. limitation

		

						Adaptions needed

				0-19		3.2

				20-39		4.6

				40-59		5.6

				60-79		9.4

				80 and older		20.5

																						20.5





Adaption phy. limitation

		0

		0

		0

		0

		0



n = 1747

n = 2352

n = 259

n = 1495

n = 2356

Adaptions needed

Age group

%

Adaptions needed within age groups



Falls_age_total

		

				Adaption needed

		Physical constraint or handicaped		18.2

		Not physical constraint or handicaped		4.6





Falls_age_total

		0

		0



n = 8108

Adaption needed

%

Adaption needed in relation to physical limitations



Incidence Falls AGE

		

				Falls in relation to age

				% of all falls		% of population

		0-19		44		21.9

		20-39		18.6		28.2

		40-59		15.2		28.5

		60-79		16.2		18.2

		80 and older		6.1		3.1





Incidence Falls AGE

		0		0

		0		0

		0		0

		0		0

		0		0



n = 2406

n = 266

n = 1552

n = 2426

n = 1869

Factor 0.7

Factor 0.5

Factor 0.9

Factor 2

Factor 2

% of all falls

% of population

%

Falls in relation to age



Sheet10

		0		0

		0		0

		0		0

		0		0

		0		0



n = 8519

% of all falls

% of population

Age in groups

%

Falls in relation to age and the total population



Physical - age

		

						Falls in age groups

				40-59		5.5

				60-79		9.2

				80 and older		20.3





Physical - age

		0

		0

		0



n = 266

n = 1552

n = 2426

Falls in age groups

Age group

%

Incidence of Falls within age groups



Dang. spots age group

		

						Falls in age groups

				0-19

				20-39

				40-59

				60-79

				80 and older





Normal use and age

		

				Physical constraint or handicaped

		0-19		4.3

		20-39		5.4

		40-59		10.3

		60-79		20

		80 and older		39.1





Normal use and age

		0

		0

		0

		0

		0



n = 1825

n = 2382

n = 2377

n = 1518

n = 256

Physical constraint or handicaped

Age group

%

Physical constraint or handicapped within age groups



Normal use and limitaions

		

				Dangerous spots

				Doors		Staircase		Stairs and steps inside the dwelling		Stove		Kitchen equipment		Bathroom		Windows		Corridor		Heating equipment		Electric equipment		Cables on floor		Balcony/ terrance		Floor coverings

		80 years and older		4.5		8.3		9.4		7.9		6		2.3		1.5		0.4		2.6		5.3		1.5		2.6		2.3

		60 - 79 years		2		6.8		7.8		8.8		4.3		3.1		1.5		0.3		2		4.8		0.9		2.4		1.6

						80 years and older		60 - 79 years

				Corridor		0.4		0.3

				Cables on floor		1.5		0.9

				Windows		1.5		1.5

				Floor coverings		2.3		1.6

				Doors		4.5		2

				Heating equipment		2.6		2

				Balcony/ terrance		2.6		2.4

				Bathroom		2.3		3.1

				Kitchen equipment		6		4.3

				Electric equipment		5.3		4.8

				Staircase		8.3		6.8

				Stairs and steps inside the dwelling		9.4		7.8

				Stove		7.9		8.8





Normal use and limitaions

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



60 - 79 years

80 years and older

%

Dangerous spots within age group reported by the residents



Falls_limitaions_ normal use

		

						No normal use of dwelling possible		Percentage of these who report also being handicapped

				0-19		8.9		10.3

				20-39		7.9		9.2

				40-59		12.1		25.4

				60-79		18.2		37.2

				80 and older		32		55.6

						No normal use of dwelling possible

						residents reporting being handicapped		residents reporting not being handicapped

				0-19		0.9		8.0		8.9

				20-39		0.7		7.2		7.9

				40-59		3.1		9.0		12.1

				60-79		6.8		11.4		18.2

				80 and older		17.8		14.2		32



n = 8519

80 years and older

60 - 79 years

%

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Falls_limitaions_ normal use

		0

		0

		0

		0

		0



n = 1780

n = 259

n = 1513

n = 2379

n = 2380

No normal use of dwelling possible

Age group

%

No normal use of dwelling possible within age groups



Normal use with kind of limitat

		0		0

		0		0

		0		0

		0		0

		0		0



residents reporting being handicapped

residents reporting not being handicapped

%

Normal use of dwelling possible and being handicapped by age group



limitation time outside

		

						Normal use of dwelling not possible

				No Limitation		9.9

				Limitation		29.9





limitation time outside

		0

		0



n = 8206

Normal use of dwelling not possible

%

Normal use of dwelling not possible within people with physical limitations



		

						Incidence of falls in relation to physical limitation and normal use of dwelling

				Physical constraint or handicaped		16.5

				Normal use of dwelling is not possible		19.1





		0

		0



n = 8358

n = 8311

Incidence of falls in relation to physical limitation and normal use of dwelling

%

Incidence of falls in relation to physical limitation and normal use of dwelling



		

								Within adequate use of dwelling not possible		Within adequate use of dwelling is possible

						Use of stairs		33.3		7.4

						Bending down		36.9		11.1

						Grasping small objekts		10.4		2.3

						Turnig on a tap		9.2		1.9

						Cataract		9.4		3





		0		0

		0		0

		0		0

		0		0



n = 8263

n = 8252

n = 8241

n = 8263

Within adequate use of dwelling not possible

Within adequate use of dwelling is possible

%

Limitations in different kinds of activities in relation to a adequate use of dwelling



		0		0

		0		0

		0		0

		0		0

		0		0



n = 8241

n = 8252

n = 8263

n = 8263

n = 8311

Within adequate use of dwelling not possible

Within adequate use of dwelling is possible

%



		

										Maximum 3 houres per day spent out

										with physical constraint or handicap		without physical constraint or handicap

								Children  n = 1507		5		8.9

								Adult  n = 5393		24.1		10.4

								Senior  n = 1128		62.8		52.3





		0		0		0

		0		0		0



Children  n = 1507

Adult  n = 5393

Senior  n = 1128

%

Physical limitation and time spend out by age group




_1275134919.xls
Chart1

		Self help		Self help

		Examination by doctor		Examination by doctor

		Prescribed treatment		Prescribed treatment

		Hospitalization		Hospitalization



0-19 Years old   n= 1869

80 years and older   n= 266

Kind of outcome

%

26.6

11.7

2.2

4.5

3

6.4

1.2

7.5



Accessibility buildings_dwellin

		

				Building		Dwelling

		Not accessible		72.8		72.2

		Accessible		27.2		27.8





Accessibility buildings_dwellin

		0		0

		0		0



n = 3373

Not accessible

Accessible

%

Accessibility of buildings and dwellings for handicapped people



Use and adaption

		

				Normal use of dwelling is not possible		11.9

				Adaptions needed		6





Use and adaption

		0

		0



n = 8209

n = 8311

%

Use of dwelling and need of adaptions



Accidents type

		

				Staircase, reiling, doorstep, slippery or stumbling		Kitchen utensils or equipment		Electrical installations & equipment		Furniture: tables, sofa, chairs, bed, door		Bathroom equipment, slippery wet tiles, tub		Knives, floor		Windows		Balcony, terrace

		80 years and older		33.3		14.3		9.5		4.8		4.8		4.8		4.8		4.8

		60 - 79 years		34.6		18.5		2.5		7.4		3.7		13.6		8.6		1.2

						Balcony, terrace		Electrical installations & equipment		Bathroom equipment, slippery wet tiles, tub		Furniture: tables, sofa, chairs, bed, door		Windows		Knives, floor		Kitchen utensils or equipment		Staircase, railing, doorstep, slippery or stumbling

				80 years and older		4.8		9.5		4.8		4.8		4.8		4.8		14.3		33.3

				60 - 79 years		1.2		2.5		3.7		7.4		8.6		13.6		18.5		34.6





Accidents type

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



n = 8435

80 years and older

60 - 79 years

%

Type of item with which at least 2 accidents occurred within age group



Adaption needed by age group

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



80 years and older

60 - 79 years

%

Type of item with which at least 2 accidents occurred within age group



Adaption phy. limitation

		

						Adaptions needed

				0-19		3.2

				20-39		4.6

				40-59		5.6

				60-79		9.4

				80 and older		20.5

																						20.5





Adaption phy. limitation

		0

		0

		0

		0

		0



n = 1747

n = 2352

n = 259

n = 1495

n = 2356

Adaptions needed

Age group

%

Adaptions needed within age groups



Falls_age_total

		

				Adaption needed

		Physical constraint or handicaped		18.2

		Not physical constraint or handicaped		4.6





Falls_age_total

		0

		0



n = 8108

Adaption needed

%

Adaption needed in relation to physical limitations



Incidence Falls AGE

		

				Falls in relation to age

				% of all falls		% of population

		0-19		44		21.9

		20-39		18.6		28.2

		40-59		15.2		28.5

		60-79		16.2		18.2

		80 and older		6.1		3.1





Incidence Falls AGE

		0		0

		0		0

		0		0

		0		0

		0		0



n = 2406

n = 266

n = 1552

n = 2426

n = 1869

Factor 0.7

Factor 0.5

Factor 0.9

Factor 2

Factor 2

% of all falls

% of population

%

Falls in relation to age



Sheet10

		0		0

		0		0

		0		0

		0		0

		0		0



n = 8519

% of all falls

% of population

Age in groups

%

Falls in relation to age and the total population



Physical - age

		

						Falls in age groups

				40-59		5.5

				60-79		9.2

				80 and older		20.3





Physical - age

		0

		0

		0



n = 266

n = 1552

n = 2426

Falls in age groups

Age group

%

Incidence of Falls within age groups



Dang. spots age group

		

						Falls in age groups

				0-19

				20-39

				40-59

				60-79

				80 and older





Normal use and age

		

				Physical constraint or handicaped

		0-19		4.3

		20-39		5.4

		40-59		10.3

		60-79		20

		80 and older		39.1





Normal use and age

		0

		0

		0

		0

		0



n = 1825

n = 2382

n = 2377

n = 1518

n = 256

Physical constraint or handicaped

Age group

%

Physical constraint or handicapped within age groups



Normal use and limitaions

		

				Dangerous spots

				Doors		Staircase		Stairs and steps inside the dwelling		Stove		Kitchen equipment		Bathroom		Windows		Corridor		Heating equipment		Electric equipment		Cables on floor		Balcony/ terrance		Floor coverings

		80 years and older		4.5		8.3		9.4		7.9		6		2.3		1.5		0.4		2.6		5.3		1.5		2.6		2.3

		60 - 79 years		2		6.8		7.8		8.8		4.3		3.1		1.5		0.3		2		4.8		0.9		2.4		1.6

						80 years and older		60 - 79 years

				Corridor		0.4		0.3

				Cables on floor		1.5		0.9

				Windows		1.5		1.5

				Floor coverings		2.3		1.6

				Doors		4.5		2

				Heating equipment		2.6		2

				Balcony/ terrance		2.6		2.4

				Bathroom		2.3		3.1

				Kitchen equipment		6		4.3

				Electric equipment		5.3		4.8

				Staircase		8.3		6.8

				Stairs and steps inside the dwelling		9.4		7.8

				Stove		7.9		8.8





Normal use and limitaions

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



60 - 79 years

80 years and older

%

Dangerous spots within age group reported by the residents



Falls_limitaions_ normal use

		

						No normal use of dwelling possible		Percentage of these who report also being handicapped

				0-19		8.9		10.3

				20-39		7.9		9.2

				40-59		12.1		25.4

				60-79		18.2		37.2

				80 and older		32		55.6

						No normal use of dwelling possible

						residents reporting being handicapped		residents reporting not being handicapped

				0-19		0.9		8.0		8.9

				20-39		0.7		7.2		7.9

				40-59		3.1		9.0		12.1

				60-79		6.8		11.4		18.2

				80 and older		17.8		14.2		32



n = 8519

80 years and older

60 - 79 years

%

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Falls_limitaions_ normal use

		0

		0

		0

		0

		0



n = 1780

n = 259

n = 1513

n = 2379

n = 2380

No normal use of dwelling possible

Age group

%

No normal use of dwelling possible within age groups



Normal use with kind of limitat

		0		0

		0		0

		0		0

		0		0

		0		0



residents reporting being handicapped

residents reporting not being handicapped

%

Normal use of dwelling possible and being handicapped by age group



limitation time outside

		

						Normal use of dwelling not possible

				No Limitation		9.9

				Limitation		29.9





limitation time outside

		0

		0



n = 8206

Normal use of dwelling not possible

%

Normal use of dwelling not possible within people with physical limitations



Accident outcome age

		

						Incidence of falls in relation to physical limitation and normal use of dwelling

				Physical constraint or handicaped		16.5

				Normal use of dwelling is not possible		19.1





Accident outcome age

		0

		0



n = 8358

n = 8311

Incidence of falls in relation to physical limitation and normal use of dwelling

%

Incidence of falls in relation to physical limitation and normal use of dwelling



		

								Within adequate use of dwelling not possible		Within adequate use of dwelling is possible

						Use of stairs		33.3		7.4

						Bending down		36.9		11.1

						Grasping small objekts		10.4		2.3

						Turnig on a tap		9.2		1.9

						Cataract		9.4		3





		0		0

		0		0

		0		0

		0		0



n = 8263

n = 8252

n = 8241

n = 8263

Within adequate use of dwelling not possible

Within adequate use of dwelling is possible

%

Limitations in different kinds of activities in relation to a adequate use of dwelling



		0		0

		0		0

		0		0

		0		0

		0		0



n = 8241

n = 8252

n = 8263

n = 8263

n = 8311

Within adequate use of dwelling not possible

Within adequate use of dwelling is possible

%



		

										Maximum 3 houres per day spent out

										with physical constraint or handicap		without physical constraint or handicap

								Children  n = 1507		5		8.9

								Adult  n = 5393		24.1		10.4

								Senior  n = 1128		62.8		52.3





		0		0		0

		0		0		0



Children  n = 1507

Adult  n = 5393

Senior  n = 1128

%

Physical limitation and time spend out by age group



		

								Self help		Examination by doctor		Prescribed treatment		Hospitalization

						0-19 Years old   n= 1869		26.6		2.2		3		1.2

						80 years and older   n= 266		11.7		4.5		6.4		7.5





		0		0

		0		0

		0		0

		0		0



0-19 Years old   n= 1869

80 years and older   n= 266

Kind of outcome

%

Accident outcomes by age group




