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Accessibility improvement models for typical flats: 
mass-customizable design for individual 
circumstances  

ABSTRACT 

Elderly housing policies in Finland emphasize ageing-in-place and pursue preparing 
the existing housing stock for the predicted increase of the aged population. Timely 
home modifications enhancing mobile accessibility are a focal target for these 
policies. This paper introduces the idea of mass-customizable architectural 
accessibility improvement models (AIMs) that have been developed for typical 
Finnish flats. The applicability and generalizability of an AIM designed for an 
archetypal two-room flat is tested by applying it to nine case buildings in the city of 
Tampere. The model was found to be beneficial for 42 of the 45 rooms in the 
research material. 
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INTRODUCTION 

The populations of many developed countries are growing older (Giannakouris, 
2010; Lanzieri, 2011; Suzman & Beard, 2011), but in Finland, the ageing is expected 
to be more rapid than in any other European country (Tuorila, 2014). This has 
made Finnish governments pay attention to the living conditions of the elderly and 
prepare for the increase of the aged population. Accessibility improvements were 
given a prominent position in the National Renovation Strategy for years 2007–17 
(Ympäristöministeriö, 2007). Living at home was prioritized in legislation 
(Vanhuspalvelulaki, 980/2012) during the administration of the previous 
government, which also considered elevator retrofits, home modifications and 
increasing accessibility in the housing stock as focal housing policy targets for 
supporting the autonomy of aged Finns (Valtioneuvoston kanslia, 2011) and 
launched a Development Program for the Housing Conditions of the Elderly for 
the years 2013–17. The current, austerity-driven government is set to increase home 
care and services delivered at home, since they are considered to be more cost-
efficient than assisted living facilities or institutional care (Valtioneuvoston kanslia, 
2015). 



 
 

 Although the Finnish housing stock is one of the youngest in Europe 
(Hassler, 2009), a number of shortcomings have been detected with its age-
friendliness (Sorri, 2006; Verma, Kilpelä & Hätönen, 2012; Kaasalainen, 2015). The 
first provisions on accessibility of buildings were issued in 1979, but they 
considered only public buildings. The regulation came to encompass residential 
buildings as late as in 1994, and at first, they only touched upon apartment 
buildings with four or more floors. The norms were extended to encompass low-
rise housing in 2005. (Verma et al., 2012). Consequently, aged homebuyers have 
been found to prefer brand new homes due to bad previous experience from older 
dwellings (Hirvonen, Manninen & Hakaste, 2005). The Ministry of the 
Environment has estimated that only 10% of the existing housing stock is 
accessible (Väyrynen, 2014). 

However, over 65-year-old Finns already make up 20% of the population, and 
the share is expected to grow to 28% by 2060. The increase will be especially 
significant in the oldest age classes. (Statistics Finland, 2015). The authorities' aim is 
that in future, 92% of over 75-year-olds would be able to live at home, while 89.5% 
of them do so at the moment (Ympäristöministeriö, 2012). In addition, permanent 
and temporary physical disabilities are estimated to affect 10% and 5% of the 
population, in a respective order (RTS, 2011). In all, circa one-third of the current 
population could, thus, benefit from a wider existence of accessible homes. 

Therefore, the target is to increase the share of accessible dwellings from the 
current 10% to 30% by 2030. The plan is to meet 60% of this target with 
refurbishment, 60% of which would take place in blocks of flats. The goal is to 
refurbish 14 500 flats annually, i.e. 250 000 flats by 2030. Since the emphasis of 
accessibility renovations has long been on elevator retrofits, the interest is now 
shifting to internal accessibility improvements. (Ympäristöministeriö, 2012). These 
are expected to touch on 7500 flats annually or 135 000 flats in total 
(Ympäristöministeriö, 2012), which equals to 10% of the stock (Statistics Finland, 
2015). 

The expert group that prepared the Development Program for the Housing 
Conditions of the Elderly concluded that the focus of accessibility improvements is 
to be placed on the 1960–80s mass housing for a number of reasons 
(Ympäristöministeriö, 2012). First of all, these three decades represent the most 
notable era of Finnish housing construction in terms of volume, making up 56% of 
all Finnish flats (Statistics Finland, 2015). Secondly, this stock is acknowledged to 
be in need of repair due to erstwhile underdeveloped building techniques and 
materials (Kaasalainen & Huuhka, 2015a), and the authorities see the coincidence 
of the ageing of buildings and the ageing of population as an opportunity to slip 
home modifications into the usual facade and plumbing renovations 
(Ympäristöministeriö, 2012). Thirdly, improving accessibility in this stock is less 
complicated than in older stocks, due to more spacious dimensioning, existence of 
elevators in some of the buildings and the lesser extent of heritage values (Verma et 



 
 

al., 2012). Fourthly, the stock accommodates a significant share of the older 
population (Lankinen, 1998; Kivi & Nurmi-Koikkalainen, 2007). 

Purpose and goals of the paper 
This paper is a continuation for previous research on Finnish housing stock and 
studies related to accessibility and elderly housing. The current authors are set to 
create a link between the two branches of investigation. The paper introduces the 
idea of accessibility improvement models (AIMs) that are based on typical flats and 
intended to facilitate the initiation of home modifications. In studying Finnish 
multi-story housing from the late 1960s to the mid-1980s, Kaasalainen and Huuhka 
(2015a) recognized 18 recurring flat types, which were found to cover over 80% of 
the flats of the era – in all, circa 30% of Finnish flats. Taking advantage of these 
findings, Kaasalainen (2015) analyzed accessibility problems occurring in these 
homes and developed AIMs for the six most common flat types that altogether 
encompass circa two-thirds of the 1960–80s stock, or one-fourth of all Finnish 
flats. The goal of the AIMs was to be applicable to a large number of homes with 
as few modifications as possible. (Kaasalainen, 2015). The purpose of the current 
paper is to enlarge the knowledge by testing the applicability of an AIM on 
randomly selected homes from the respective era. Based on the results, discussion 
is presented about the usefulness of the concept and the development needs 
observed. 

AGEING-IN-PLACE AND HOME MODIFICATIONS 

Benefits of ageing-in-place 
Although housing policies pursuing ageing-in-place are often driven by the desire to 
reduce institutional care in order to achieve cost savings, at the same time it should 
be noted that aged people in many countries, including Finland, prefer to continue 
living at home (AARP, 2005; Bayer & Harper, 2000; Ewen & Hahn, 2014; Fänge & 
Ivanoff, 2009; Haapola et al., 2009; JCHS, 2013; Turcotte & Schellenberg, 2007; 
van Hoof, Blom, Post and Bastein, 2013; Warnes, 1993). The home has been found 
to constitute an important part of one's identity at an older age (Aminzadeh, 
Dalziel, Molnar & Garcia, 2010; Fänge & Ivanoff, 2009; Kivi & Nurmi-
Koikkalainen, 2007) and living at home has been shown to have positive 
implications for the wellbeing of older people (Aminzadeh et al., 2010; Heywood, 
2001). Its benefits for physical, mental and cognitive health arise from, as 
Aminzadeh et al. (2010) sum up, 'autonomy, affinity and constancy of environment; 
participation in activities of daily living and home maintenance as a source of 
physical and mental exercise; connection with friends and family, entertainment and 
reciprocation of hospitality; and residence in a specific neighbourhood, including 



 
 

social network of neighbors and access to community services' as well as from 
modulating 'the experience of an illness or decline'.  

The role of home modifications 
While housing is only one aspect of ageing-in-place (Horner & Boldy, 2008; Verma 
& Huttunen, 2015), the tendency towards living at home has been found to require 
paying more attention to the age-friendliness of home environments (Afifi et al., 
2014; Verma & Huttunen, 2015). In Finland, one of the main reasons for moving 
to an assisted living facility is a housing stock that does not provide the elderly with 
enough support (Verma & Huttunen, 2015). Home modifications, though, have 
been found to have a positive effect on ageing-in-place (Heywood, 2001; Hwang, 
Cummings, Sixsmith & Sixsmith, 2011; Kajanus-Kujala, 2008).  

The elderly who have had architectural modifications done in their home are 
more independent in daily tasks than those who have not (Fox, 1995; Petersson, 
Kottorp, Bergström & Lilja, 2009) and are likely to continue living at home for 
longer (Hwang et al., 2011). The improved functional abilities reduce the burden of 
family caregivers and strengthen the persons' psyche by enabling experiences of 
security, safety, comfort, control, mastery and self-efficacy (Tanner, Tilse & de 
Jonge, 2008). Furthermore, modifications ease home care (Sipiläinen, 2011; Kim, 
Ahn, Steinhoff & Lee, 2014) and can even participate in delaying mortality (Gitlin 
et al., 2009). At best, ageing-in-place, supported by home modifications, benefits 
individuals, their families and the wider society. 

Further considerations 
It has been found that home modifications need to be done early enough in order 
to be beneficial (Petersson et al., 2009). This conclusion is supported by statements 
that emphasize the significance of the stability and familiarity of the home 
environment in the face of physical and cognitive decline (Aminzadeh et al., 2010; 
Horner & Boldy, 2008; Yeo & Heshmati, 2014). In this light, the Finnish 
governments' aim to prepare the housing stock for ageing in advance becomes 
more understandable. 

The needs of the elderly are individual, and the variation in those needs has 
been found to increase as the number of older people increases (Bakker, 1999). 
Thus, although there are standards for accessibility, home modifications themselves 
must not be standardized. Therefore, the AIMs to be presented in the next chapter 
are based on multiple stages of improvements and alternative solutions.  

In practice, a major consideration in engaging in home modifications is cost. 
Income has been shown to predict having home modifications and a conclusion 
has been drawn that modifications should be available at an affordable cost (Fox, 
1995). Similar statements have been presented in several studies (Kajanus-Kujala, 



 
 

2008; Marquardt et al., 2011; Verma & Huttunen, 2015). Therefore, the AIMs also 
consider residents' differing financial resources.  

RESEARCH MATERIAL AND METHODS 

Flat types 
This study is based on the typology of flats (Figure 1) defined by Kaasalainen and 
Huuhka (2015a) for the buildings years 1968–85 and the AIMs that were developed 
for the most common of them by Kaasalainen (2015). As follows from the 
principles of typology (Argan, 1963), the types are not plans of any singular flats 
but fusions of typical properties of several flats (Figure 2). Kaasalainen and Huuhka 
(2015a) defined the flat types using plans of 320 apartment buildings with a total of 
8745 flats. The most commonly occurring flat type, referred to with the code '2-
1A', was chosen for the current study. It occurred in half (158) of the buildings. 
Figure 3 presents the type i.e. the theoretical flat in scale. According to Kaasalainen 
and Huuhka (2015b), this type covers 15.7% of all flats from years 1968–1985 and 
35.0% of all the two-room flats built during those years. Furthermore, types 3-1A, 
3-3 and 4-1A are similar apart for the additional rooms. This denotes that the AIM 
created for 2-1A can be useful for up to one-third of the era's flats. The present 
paper tests and evaluates the applicability of the AIM by applying it to a sample of 
nine randomly selected cases. Because the flat type is based on a large sample in 
which the variation of dimensions was very limited (see Figure 2), the hypothesis is 
that the AIM would be applicable to a clear majority of the cases.  

 



 
 

 
 

FIGURE 1 The typology of Finnish 1960–80s flats, scale 1:500. The codes of the types and their 

shares of the respective stock are given above the plans. Bathrooms are marked with dark grey and 

kitchens/kitchenettes with light grey. Types on the left are variations of the same main type, with the 

bathroom and a possible walk-in closet changing place but the main rooms staying put. The types on 

the right do not have subtypes. The figure is based on Kaasalainen and Huuhka (2015a; 2015b). In 

Kaasalainen (2015), AIMs were created for types 1-1A, 2-1A, 2-2, 2-3A, 3-1A and 3-2. 

  



 
 

 
 
 
FIGURE 2 The method for creating the flat types in Kaasalainen and Huuhka (2015a) and the 

variation in the dimensions of the flats, scale 1:250. As the figure illustrates, the type plans (Figure 3) 

were the result of piling translucent line-weighted color-coded graphs that were made from the 

original plan drawings, aligned along the circled bathroom front wall, and by defining mean values for 

the dimensions of rooms and locations of windows and doors visually. (Kaasalainen & Huuhka, 

2015a). 

 



 
 

 

 
FIGURE 3 A theoretical flat representing a large two-room unit, typical dimensions, load-bearing 

structures and fixtures in scale 1:100. The room dimensions used in the drawing are given in black; 

they as well as the drawn locations of doors and windows are mean values. The dimensions given in 

grey as well as the grey bars next to doors and windows represent the usual ranges for these features. 

Load-bearing walls are drawn in black. The figure is based on Kaasalainen and Huuhka (2015a) and 

Kaasalainen (2015). 

  



 
 

Accessibility improvement models (AIMs) 
The starting point for the development of the AIMs was the Finnish regulation for 
accessible housing design (RTS, 2006). Alas, comprehensive studies comparing 
various national accessibility-related building regulations were not found in English 
or Finnish. The closest to this was a comparison of minimum accessible toilet 
dimensions by Dion (2005), which is presented in Table 1 along with the Finnish 
requirements. Based on the figures, Finnish standards appear to correspond fairly 
well to other countries’ guidelines, the Finnish requirements being stricter in most 
cases. Although the table presents dimensions specifically for the bathroom, the 
minimum door opening is universal throughout the flat and the other figures are 
likely to reflect more general spatial requirements as well. Furthermore, the 
bathroom has been noted to be the most common object of renovation in elderly 
people’s households in Finland (Verma, Aalto, Anttila, Aro & Åkerblom, 2006), so 
it is of special interest. 

 
 

TABLE 1 Minimum accessible toilet dimensions according to various standards. Sources: Dion, 2005; 

RTS, 2008. 

 Minimum floor dimensions, mm Minimum door clear 
opening, mm   Dimension 1 Dimension 2 

ACCESS (UNKNOWN) 1500 1500 850 
ADA (U.S.) 1525 1420 815 
ANSI (U.S.) 1525 1420 815 
AUSTRALIA 2000 1600 800 
BEIJING (CHINA) 1600 1400 900 
CSA (CANADA) 1500 1500 810 
ENGLAND 2000 1500 1000 
FIJI 2300 1900 850 
FINLAND 1900 1500 850 
KENTUCKY (U.S.) 1600 1422 813 
NBC (CANADA) 1700 1700 800 
UFAS (U.S.) 1524 1422 813 

 
 
The development of the AIMs began with analyzing the problems of the flat types 
with the help of norms, guidelines and research literature (Figure 4 and Table 2). 
The main focus was on mobile accessibility, although other issues such as cognitive 
problems were also considered. Since they largely encompass aspects that are not 
visible in the floor plan, such as colors and surface materials, which also have short 
service lives, it was not possible to analyze the current state of the stock or to 
portray the modifications in the plan format. Therefore, design guidance (on e.g. 



 
 

clearly distinguishable floor and wall surfaces and contrasting trims) was given as 
text in the original publication (Kaasalainen, 2015), as were instructions on lighting, 
materials and alarm systems. Easy comprehensibility was also a key consideration in 
the changes made to the layout. Possible caregivers were taken into account where 
relevant, such as around the bed and the toilet, where the assisting space required 
by the Finnish regulation was ensured. In addition to these particular locations, the 
increased spaciousness in general makes it easier for the caregiver to assist the 
resident wherever necessary. Primarily, however, the solutions were designed for an 
independent occupant, therefore including, for example, a full kitchen. Specific 
choices of appliances were not considered, only the room needed to place and 
operate them. 

 
 
 
 
 

TABLE 2 Accessibility problems in the flat type 2-1A, see Figure 4. Accessibility problems in other 

flat types are similar. 

Number 
in Fig 4 

Location 
or object 

Problems Implications Risks Sources 

1 Hall Narrowness, especially near 
the entrance when original 
fixtures are in place. 

Lack of space for a 
wheelchair or a walking 
aid. 

Reducing 
autonomy in daily 
tasks. 

Sorri, 2006; 
Kaasalainen, 2015 

2 Doors Narrowness; opening angle 
< 180°; two leaves 
(entrance and balcony); high 
thresholds (especially 
balcony and bathroom). 

Hinders use with 
reduced walking ability, 
especially when using a 
wheelchair or a walking 
aid. 

Risk of falling; 
reducing autonomy 
in daily tasks. 

Sorri, 2006;  
Verma et al., 2012; 
Kaasalainen, 2015 

3 Floor Level difference between 
the bathroom and the 
balcony and the rest of the 
flat. 

Hinders use with 
reduced walking ability; 
prevents use with a 
wheelchair. 

Risk of falling; 
reducing autonomy 
in daily tasks. 

Neuvonen, 2006 

4 Bathroom Lack of space; high 
threshold to tub; slippery, 
materials that are difficult to 
clean. 

No space for 
assistance; hinders use 
with reduced walking 
ability, especially when 
using a wheelchair or a 
walking aid. 

Risk of falling; 
reducing autonomy 
in daily tasks. 

Sorri, 2006;  
Verma et al., 2012; 
Kaasalainen, 2015 

5 Kitchen Low and shallow toe kicks, 
no knee space, deep and 
narrow cabinets and closet, 
no dishwasher; sink in the 
corner. 

Hinders use with 
reduced mobility, limits 
use with a wheelchair. 

Reducing 
autonomy in daily 
tasks; risk of 
sustaining burns; 
risk of injury when 
reaching. 

Sorri, 2006; 
Kaasalainen, 2015 

6 Bedroom Deep and narrow closets 
with hinged doors  

Hinders use with 
reduced mobility, limits 
use with a wheelchair. 

Reducing 
autonomy in daily 
tasks; risk of injury 
when reaching. 

Kaasalainen, 2015 

  



 
 

 
 
 
FIGURE 4 Accessibility problems in the flat type, scale 1:100. The key is given in Table 2. The figure 

is based on Kaasalainen (2015). 

 
 

To account for individual conditions, such as accessibility needs and financial 
resources, and developments in them, the improvements were divided between 
four stages based on scope of action, level of cost and actorness (Figure 5 and 
Table 3). All the stages have been designed to aim at the same end result, allowing 
modifications to be staggered or individual measures to be picked without needing 
to implement all of those presented on that stage. Therefore, the stages are not a 
rigid progression as much as a set of categories for modifications—they can be 
implemented in the order of the stages, but this is not necessitated by the AIM. 



 
 

When it comes to bathrooms and balconies, the lower levels' ability to result in fully 
accessible solutions depends on the favourability of the original properties of the 
flat. In some cases, only some of the lower-stage modifications might be required 
to achieve full physical accessibility, but as a rule, extensive structural work is 
needed. This is because bathrooms tend to have a level difference with the rest of 
the flat and they are usually not large enough to meet the current accessibility 
standards. 

 
 

 
 
 

FIGURE 5 A four-stage AIM for a two-room unit, scale 1:250. The figure is based on Kaasalainen 

(2015). Rebuilding the bathroom is considered a part of ‘external structures’ because enlarging it and 

changes to drainage have implications for the flat below. See Table 3 for more detailed description of 

the modifications on different stages. The principle in developing the model has been that the changes 

made in the lower stages do not compromise the modifications suggested in the higher stages. The 

changes made are based on current Finnish accessibility regulations for housing design in conjunction 

with other literature on the subject (e.g. Bakker, 1999; Könkkölä, 2003; RTS, 2006; 2008; van Hoof et 

al., 2013). In addition to the material focused on the actual design part, a comprehensive literature 

review was conducted on the implications of ageing to gain an actual understanding the factors behind 

the design decisions (see the bibliography in Kaasalainen, 2015). 

 
 



 
 

TABLE 3 Modifications on different stages of AIMs, see Figure 5.  

Stage I Stage II 
Rearranging furniture; 
Changing fixtures not requiring structural  
changes; 
Adding grab bars and handles; 
Adding lifts and alarms; 
Removing or replacing thresholds; 
Removing or replacing interior doors. 

Replacing hinged doors with sliding 
doors; 
Removing interior door frames; 
Replacing a non-fixed bathtub with a 
shower; 
Changing surface materials; 
Adding balcony glazing. 

Stage III Stage IV 
Complete or partial dismantling of interior 
walls; 
Enlarging doorways and installing pocket 
doors; 
Replacing a fixed bathtub with a shower; 
Changes to floors and ceilings not limited 
to surface materials. 

Structural work in the bathroom such as 
removing a level difference or moving 
the walls; 
Changes to the façade walls such as 
replacing and enlarging windows; 
Replacing or enlarging the balcony. 

 
 
 

The 4th stages of the AIMs consist of three exemplar customization 
alternatives (Figure 6 and Table 4): the baseline is for an independent wheelchair 
user; the second alternative is for a visually impaired resident that uses a walker; and 
the third one is for a resident that receives care on a regular basis. The differences 
lie mostly in furnishing and lighting, all the alternatives solutions for which have 
been designed to be interchangeable between the variants without structural 
changes. The option of having two separate beds instead of a double bed was 
incorporated into the design for a visually impaired resident. One variant presents a 
situation in which a wheelchair for outdoor use must be stored inside the 
apartment, requiring space to be arranged in the hall. Studio flats excluded, the 
caregiver variant includes personal sleeping and storage space for the caregiver (a 
bedroom or a sleeping alcove). (Kaasalainen, 2015). 

 
 



 
 

 
 
 
FIGURE 6 Customization alternatives for the 4th stage, scale 1:250. A is for a wheelchair user; B is 

for a visually impaired resident using a walker; and C is for a resident receiving care on a regular basis. 

Table 4 elaborates on the differences. The figure is based on Kaasalainen (2015).  

 
 
All the AIMs were peer-reviewed by an architect and a researcher of accessible 

architecture Marta Bordas Eddy who is a wheelchair user and a specialist in 
universal design and, since the original publication (Kaasalainen, 2015) is a thesis, 
by a group of scholars consisting of professors and senior lecturers in the School of 
Architecture, Tampere University of Technology. 

The current study utilizes the baseline version, i.e. the alternative customized 
for a wheelchair user, presented in detail in Figure 7 and Table 5. This is the AIM 
the applicability of which is evaluated to randomly selected flats of the 
corresponding type. 

 



 
 

TABLE 4 Customization alternatives for the 4th stage of the AIM, see Figure 6. 

Location IV A (baseline):  
A wheelchair user and a 
fully functional resident 

IV B:  
A wheelchair user and a 
visually impaired walking 
aid user 

IV C:  
A wheelchair user staying 
mostly in bed and a 
temporarily residing 
caregiver  

Whole flat Accessibility, safety and 
usability for an independently 
functioning wheelchair user, 
room for basic assisting. 
Grab bars or provisions for 
them added where needed. 
Materials, though not visible 
in the plan, should be easy-to-
clean, non-allergenic, non-
slippery and colored 
appropriately for cognition.  

Basic lighting plan, applicable 
to all variants. Includes both 
general illumination and 
specific lighting such as at 
work areas, inside closets and 
around mirrors. Color 
choices, though not visible in 
the plan, are important to 
help perceiving the 
environment, if some degree 
of vision remains. 

Details of the layout are more 
compact than in other 
variants, since the fully 
functional caregiver performs 
the daily chores, such as 
cleaning and cooking. 

Living 
room 

Area slightly reduced to 
increase space in bathroom. 
Furniture arranged to ease 
use, have room for the 
wheelchair user and to 
provide a barrier-free access 
to the balcony door. 

The number of furniture 
reduced to have more room 
for both residents using 
mobility aids. 

The resident’s bedroom 
moved to the living room for 
a more comfortable 
environment, more space for 
assisting and better access 
outside, either visual or to the 
balcony. Bed replaced with an 
adjustable bed with space on 
both sides; sliding door added 
for privacy. 

Bedroom Furniture changed and 
repositioned to ease access. 

Two separate beds to provide 
access for ambulatory aid for 
both residents. 

Original bedroom furnished 
as a private room for the 
temporarily residing 
caregiver. 

Kitchen Appliances and fixtures 
changed to ease access and 
use with reduced mobility. 

 Kitchen organized to be 
mainly used by the fully 
functional caregiver. 

Hall Increased space near 
furniture and for storing a 
wheelchair for outdoor use. 

Storing the wheelchair for 
outdoor use is assumed to be 
possible outside the flat; if 
not, the hall should follow 
one of the other variants. 

Wheelchair for outdoor use 
stored in the hall; storage is 
more compact as the use is 
infrequent and facilitated by 
the caregiver. 

Bathroom Increased space for use and 
basic assisting, added room 
for laundry. 

 More assisting room 
provided in the bathroom by 
moving the toilet seat further 
from the wall and extending 
the shower area; 
washer/dryer stacked to save 
space as they are used by the 
caregiver. 

Balcony Increased space through 
extension or replacement of 
balcony. 

The number of furniture 
reduced to have more room 
for both residents using 
mobility aids. 

 

 
 



 
 

 
 
 

FIGURE 7 Accessibility improvement model, 4th stage plan customized for a wheelchair user in 

scale 1:100. The figure is based on Kaasalainen (2015). The key is given in Table 5. 

 
 



 
 

TABLE 5 4th stage modifications in detail in flat type 2-1A, see Figure 7. 

Number 
in Fig 7 

Modification Purpose Stage of 
origin 

1 Level difference removed between hall 
and bathroom as well as living room 
and balcony. 

Ease moving; reduce risk of 
falling; enable use with a 
wheelchair. 

IV 

2 Balcony extended or replaced with a 
larger one and equipped with glazing. 

Enhance use. II / IV 

3 Bedroom wall pulled back. Increase spaciousness in the hall 
to enable wheelchair storage and 
ease moving. 

III 

4 Bathroom extended towards the living 
room. 

Increase spaciousness in the 
bathroom to enable use with a 
wheelchair or a walking aid and 
to ease assistance. 

IV 

5 Old doors replaced with larger, single 
leaf doors with no thresholds. 

Ease use and moving. I 

6 Larger entrance to the bathroom with a 
sliding door and without a threshold. 

Ease use; enable use with a 
wheelchair. 

IV 

7 Sliding door to the bedroom. Ease use. II 
8 Kitchen and living room doors and 

their frames removed. 
Ease moving. I / II 

9 Windows changed to ones with lower 
sill. 

Ease use of window 
mechanisms; increase visibility 
when seated. 

IV 

10 Trench drains added. Drain the floor when the 
threshold has been removed.  

IV 

11 Bathtub replaced with an accessible 
shower. 

Ease use; enable use with a 
wheelchair. 

II / III 

12 Toilet seat and sink moved. Ease assistance and the transfer 
between a wheelchair and the 
toilet seat. 

II / IV 

13 Added a laundry closet and a 
washer/dryer combination with 
increased table space. 

Ease use. I/ II / IV 

14 Grab bars added where needed, 
structural requirements for future 
installations considered in relevant 
places. 

Ease use; reduce the risk of 
falling. 

I 

15 Closets replaced with shallower and 
wider models with sliding doors. 

Ease use. I 

16 Kitchen cabinets replaced with 
drawers. 

Ease use. I 

17 Lowered upper cabinets with ability to 
pull down if needed. 

Ease use. I 

18 Knee space and deeper/taller toe kicks 
added. 

Enable use with a wheelchair or 
when seated. 

I 

19 Dishwasher added; a stove/oven and a 
freezer/refrigerator replaced with 
separate appliances. 

Ease use; reduce risk of 
sustaining burns. 

I / IV 

20 Furniture rearranged. Ease moving and provide space 
for a wheelchair user. 

I 

21 Lift installed above the bed. Ease transfer between the bed 
and a wheelchair. 

I 



 
 

Cases and evaluation criteria 
 The research material for testing the applicability was picked from the city of 

Tampere, Finland, since the authors had easy access to the archives. The sample is 
random apart from the facts that the buildings were taken 1) from neighborhoods 
known to have blocks of flats from the year range of interest (1968–85) to 
minimize unnecessary searching; and 2) as evenly throughout the year range as 
possible in order to cover the whole period. The material initially consisted of 
twelve buildings, nine of which exhibited flats of the studied type. All flats of the 
same type were identical within their respective building, making the number of 
plans that form the research material also nine. These plans (Figure 8) are later 
referred to as 'comparison flats'. An attempt to apply the baseline version of the 4th 
stage of the AIM was made to each of them. The applicability of the AIM was 
studied in ArchiCAD architectural design software on a room-by-room basis 
according to the criteria given in Table 6. 

 
 
 

 
 
FIGURE 8 The research material, i.e. the plans of the nine comparison flats corresponding to the flat 

type in question, scale 1:250.  

 



 
 

TABLE 6 Criteria of applicability of the AIM. 

Applicable without 
changes 

Applicable with 
changes to the layout 

Applicable with 
additional structural 
changes 

Not applicable 

The room of the 
comparison flat is as 
large as or larger than 
in the theoretical flat 
and of a suitable 
(similar) shape. 

The AIM can be 
implemented by 
moving fixtures or 
furniture, which can 
still be placed 
accessibly. 

The AIM can be 
implemented by 
conducting structural 
changes that are not 
proposed in the AIM 
and that do not 
compromise the 
function of the 
adjacent room(s). 

The AIM cannot be 
implemented without 
compromising the 
functionality of the 
current room or the 
adjacent room(s) even 
with structural 
changes. 

 

Limitations of the study 
The sample behind the flat type on which the applied AIM is based on covered 51 
cities from different parts of the country (Kaasalainen & Huuhka, 2015a), whereas 
the sample of the current study encompasses buildings from only one city. 
However, Kaasalainen and Huuhka (2015a) detected no difference in the design 
between different locations, which is also supported by many other studies noting 
the uniformity of the Finnish building stock of the researched era (Mäkiö et al., 
1994; Neuvonen, 2006; Huuhka, Kaasalainen, Hakanen & Lahdensivu, 2015). The 
flat production from the 1960s to the early 1980s was contractor-driven and 
accordingly focused heavily on minimizing construction costs by keeping variation 
to the minimum (Neuvonen, 2006). This also meant that the regulations for various 
minimum dimensions also became the maximum, leading to further 
homogenization in design, along with reusing the same plans again and again. 
Figures 1 and 2 manifest the results of this development. Therefore, the limited 
geographical coverage of the sample should not have a significant effect on the 
results of the study. 

Although the AIMs have been developed for six flat types, this paper 
investigates only one of them. Based on the observations on the other flat types 
made by Kaasalainen and Huuhka (2015a), the majority of the contemporary 
Finnish dwelling stock in blocks of flats should be comparable to the flat type 
examined in this study when considering the applicability of mass-customizable 
models. In all, 9 of the 18 flat types identified by Kaasalainen and Huuhka (2015a) 
can be considered variations or extensions of the layout presented herein and the 
rest follow similar design principles; various functions are clearly separated into 
their own rooms, each of which is directly accessible from the hall—with the 
exception of the kitchenette in the smallest flats. As the dimensioning of flats is 
based on prefabricated construction technology and guidelines that were shared by 
all contractors (Kaasalainen & Huuhka, 2015a), room sizes do not differ notably 



 
 

between different flat types or buildings. Flats with more rooms obviously provide 
more options for case-by-case problem solving by rearranging functions. As this 
rearrangement is more of a matter of individual customization after establishing the 
baseline with the help of the AIM, evaluating the concept in the chosen flat type 
should be a reasonably reliable indicator of its applicability on a broader scale. 

Lastly, the AIMs have four stages, but this study only examines applying the 
most comprehensive stage. However, over half of those modifications originate 
from previous stages and the 4th stage encompasses the majority of lower-stage 
changes (see Tables 3 and 5). Therefore, applying the 4th stage should give a good 
indication of the applicability of the lower stages as well. The bathroom makes an 
exception to this rule, since the 4th stage encompasses an extension of this space. 
Therefore, the applicability of the lower-level changes to the bathroom is evaluated 
separately. The 4th stage also encompasses three customization alternatives, only 
one of which is tested. However, the differences lie mostly in interchangeable 
furnishing variants, of which the chosen one requires the most space, since it has a 
double bed and is intended for complete wheelchair accessibility. Therefore, the 
two other alternatives are definitely implementable if the chosen version is, but not 
necessarily vice versa. 

RESULTS  

Table 7 presents the results of applying the 4th stage of the AIM (Figure 7) to each 
of the nine comparison flats (Figure 8). In previous literature, the hall and the 
bathroom have been stated to be the most problematic spaces in this building 
stock, primarily due to the lack of space (Sorri, 2006; Verma et al., 2006). This was 
also evident in many of the comparison flats. Even so, only one of the halls in the 
comparison flats required more structural changes than the repositioning the non-
load-bearing wall next to the bedroom suggested in the AIM. Three of the halls 
could accommodate the proposed new layout without the partition wall changes 
inbuilt into the AIM. 

Enlarging the bathroom is also a feature inbuilt into the 4th stage of the AIM. 
As expected, all the bathrooms of the comparison flats needed to be increased in 
size to accommodate the fully accessible, wheelchair-usable layout. The initial 
dimensions of the bathrooms varied considerably, but only one of them required 
more structural changes than moving one wall and the accompanying floor work. 
As the dimensions of the bathrooms stayed within the ranges of the flat type 
(Figure 3), the lower stages of the AIM, i.e. modifications that increase but cannot 
guarantee accessibility, can also be deemed applicable insofar as the interior of the 
room is considered. In flats 2, 3, 7 and 9 applying the third or the fourth stage of 
the AIM required removing the adjacent walk-in closet (the sauna in flat 9). 

 



 
 

TABLE 7 Applicability of the AIM to the flats of the research material (Figure 8). 

 Living room Hall Bathroom Bedroom Kitchen 
Flat 1 □ ■ ■ □ □ 
Flat 2 □ ■ ■ ■ □ 
Flat 3 □ ■ ■ ■ − 
Flat 4 □ ■ □ − □ 
Flat 5 □ □ ■ ■ − 
Flat 6 □ ■ □ □ ■ 
Flat 7 □ □ □ ■ ■ 
Flat 8 □ □ □ □ □ 
Flat 9 □ □ ■ □ □ 
□ Applicable without changes 
■ Applicable with changes to layout 
■ Applicable with additional structural changes 
− Not applicable 

 
 

As expected due to its lack of fixtures and general spaciousness noted by 
Kaasalainen (2015), the living room presented the least problems for the 
application. Even after expanding the bathroom, all studied living rooms could 
easily accommodate the layout proposed in the AIM. Unexpectedly, bedrooms and 
kitchens proved to be the most challenging rooms for the application of the AIM.  

Most of the difficulty in applying the model to the bedrooms was caused by 
the need for a two-person bed and the closet space required for two people. All of 
the bedrooms—even the one marked ‘not applicable’—could easily fit a one person 
bed with a bedside table and closets. As the circa 60m2 one-bedroom flat is 
considered as a home that should be able to house a couple, the AIM had to be 
deemed inapplicable if the bedroom could not fit a queen bed with enough space 
on both sides for one wheelchair user and one fully functional senior. In parallel, a 
conclusion can be drawn from observing the research material that these flats 
simply cannot accommodate an accessible queen bed in the room intended to act as 
the bedroom. If a small living room can be accepted, the problem may be solved by 
switching the functions of the bedroom and the living room, but that is a solution 
the AIMs do not encompass. However, architects designing home modifications 
can apply the principles presented in the AIM for the living room and the bedroom 
even in cases where their functions need to be switched. 

As for the kitchen, its size and the location of the entrance are generally fixed 
in the flat type due to both structural and spatial reasons. Therefore, the AIM was 
mostly either applicable as such or not at all. The main problem was the amount of 
free counter space and room for drawers after placing all the necessary appliances. 
Singular improvements (such as replacing the stove with a hob and an oven; or 
replacing the refrigerator-freezer with separate appliances; but not both) could be 
performed at the expense of storage space. The dining table, on the other hand, fit 



 
 

reasonably well even in the two kitchens where the overall design was not deemed 
applicable due to the aforementioned factors.  

 Expectedly, by far the most common problem among all the flats was the lack 
of space. Since the flats are strictly partitioned to individual rooms by function, 
often bound by load-bearing walls, the opportunities for changing the area 
distribution without major renovations are limited. However, the rooms that have 
been noted to be the most problematic in terms of accessibility, i.e. the hall and the 
bathroom (Sorri, 2006; Verma et al., 2006), were also the ones that could be 
enlarged the most in the comparison flats. On the other hand, in the kitchen and 
the bedroom, which had the least potential for spatial change, it is easier to make 
compromises based on individual needs simply by changing the furniture and 
fixtures. Swapping the locations of the living room and bedroom is also simple due 
to all of the rooms being directly accessible from the hall.  

 The connections between rooms did not vary much set against what was 
presented for the flat type by Kaasalainen and Huuhka (2015a). One of the 
bedrooms was accessed through the kitchen and the precise location of the doors 
varied but not enough to affect the application of the AIM. The location of load-
bearing walls also matched the flat type acting as the basis of the AIM in all but one 
flat, where the wall between the kitchen and the bedroom was non-load-bearing, 
easing relocation. The vertical drain was located as expected, next to the bathroom, 
in every flat, although its size and shape varied. Again, this variation was not major 
enough to affect the refurbishment plan. 

On the level of the entire dwelling, the AIM was fully applicable to six of the 
nine flats. In five of these, no additional structural work was required. In the flats 
where the model was not fully applicable, the problem was restricted to a single 
room. On the level of individual rooms, the AIM was suitable for 38 of the 45 
rooms studied without structural changes. In 26 of them, applying the model 
required no changes at all. In four rooms, structural changes were needed. In all, 
the AIM was applicable with or without modifications to 42 of the 45 rooms. 

CONCLUSION 

This multi-case study introduced the idea of architectural accessibility improvement 
models (AIMs) developed by Kaasalainen (2015). The four-stage AIMs have been 
designed to support older adults' functional abilities and, thus, to help them 
maintain autonomy in daily life. The changes to flat layouts also ease assistance in 
home care. Therefore, the repertoire of modifications presented in the AIMs can 
enable the elderly to continue living at home for longer, which has previously been 
shown to have positive implications for their health. Since encouraging ageing-in-
place by increasing the accessibility in the 1960–80s housing stock is also a focal 



 
 

goal in the Finnish elderly housing policy, the work presented herein may 
participate in meeting that target. 

The purpose of the current paper was to test the applicability of an AIM 
created for a prevalent two-room flat type in nine case buildings in order to 
evaluate the usefulness and development needs of the concept. The experiment 
showed that without customization procedures, a straightforward flat-wide design 
(e.g. an accessibility improvement plan based on a singular case study) would not be 
widely applicable enough to work as a generalizable model. The degree of variation 
in the amount and distribution of space available means that unless the plan is 
designed for a severely restricting situation, parts of it will likely be unsuitable for a 
specific target flat. Therefore, it is important that the AIMs cater for customization 
in the application phase. Based on the results, the design of the AIMs was 
successful in spaces recognized as problematic in previous literature, i.e. bathrooms 
and halls. However, the experiment revealed that kitchens and bedrooms, which 
the literature does not highlight, can also be problematic with regard to accessibility 
and therefore deserve more attention. 

Essentially, the results showed that the AIM was fully applicable to two-thirds 
of the studied cases, which is a clear majority and corresponds, thus, to the 
hypothesis. The coverage was even more significant on the level of individual 
rooms (42/45 rooms i.e. over 93% of rooms). Even if a flat-wide model isn’t always 
applicable, even partial home modifications can be sufficient in many cases due to 
the variation in individual needs. The AIMs cannot be expected to reach the 
coverage of their respective flat types in the housing stock, since the dimensions of 
these 'theoretical flats' are mean values. Ultimately, the overall applicability of the 
concept of AIMs is more reliant on the repetitiveness of the flat designs than the 
specific layouts exhibited. The applicability of a specific AIM, on the other hand, is 
mainly determined by the similarity of the physical dimensions between the AIM 
and the targeted dwelling—especially when it comes to load-bearing structures and 
the location of vertical drainpipes. 

 Improving the direct applicability of a flat-wide AIM calls for supplemental 
plans for individual rooms to account for more notable variation in dimensions. 
This is especially true for rooms that are difficult to expand—for example the 
kitchen in the flats of this study, which was in all but one case practically 
unexpandable due to being bordered by a façade, a load-bearing wall and the 
bathroom with a wide drain. In practice, this would mean defining the smallest 
room size that can still be renovated to be accessible while retaining its functionality 
and using that as a basis for the supplemental plan. Although the use of 
supplemental partial plans would somewhat decrease the simplicity of the concept, 
the result should still enable a more tailored and communicative approach than a 
written set of universal guidelines. The number of supplemental plans required, at 
least in the Finnish stock of flats, is also likely to be rather small considering the 
extent of regulation for dimensions and the proclivity of contractors for sticking to 



 
 

the legal minimum recognized by Neuvonen (2006). Even with the addition of 
partial plans for more specific situations, the concept of AIMs, based on a verifiably 
representative typology of flats, seems suited for creating an easily understandable, 
widely applicable ‘catalogue’ of modification possibilities. 

It should be noted that the degree of accessibility achieved with the help of an 
AIM can only be as good as the degree of accessibility in the AIM itself. The 
development of the tested AIM was based on peer-reviewed expert work in w hich 
the current best practices were applied in the context of typical Finnish flats, that is, 
translated into plan drawings. It can be argued that this was a just choice, as it has 
been found that when it comes to accessibility improvements, the residents usually 
settle for less than what professionals would do (Heywood, 2011; Verma et al., 
2006). Furthermore, the Finnish accessibility standards appear to be on a fairly 
good level in international comparison, if the minimums for door and toilet 
dimensions given in Dion (2005) (see Table 1) are taken as its evidence. 

In addition, it should be acknowledged that the current study tested the 
customization of the AIM for different flats, not different needs. As the latter is 
also an essential part of the concept, in future it should be studied how the AIMs 
support achieving this target. Here, the architect's capability to understand the 
resident's condition and to apply the AIMs to meet their needs is likely to have a 
significant role. Future studies should also investigate if the models are 
communicative enough towards the client in their current form, or if the 
presentation should be taken to 3D, for instance. Such a representation could not 
only help the users engage more in the design of the modifications but also 
encompass modifications for supporting cognitive health, such as color and 
material choices, which cannot be easily portrayed in the current plan format. 

Although the AIMs already encompass a rough progression of effort and cost, 
embarking on modifications could be less daunting for homeowners if, in future, 
the AIMs could be combined with cost estimates. Furthermore, AIMs could also 
act as a basis for developing commercial mass-tailored home modification concepts 
that are more affordable to the resident than individual projects. For productization 
to be able to provide customers with more satisfying outcomes for affordable 
prices, enterprises must be able to define the content and price of the service in 
detail (Jaakkola, Orava & Varjonen, 2009). Mass-customizable AIMs designed for 
typical flats would seem to meet this criterion. 
 
  



 
 

ACKNOWLEDGEMENTS 

The authors wish to acknowledge and thank architect, PhD candidate Marta Bordas 
Eddy for her help for developing the AIMs acting as the basis for this paper. 

FUNDING 

This study is a part of the research project MuutosMallit: Lähiöasuntojen ja -
kerrostalojen muutossuunnittelun mallit [Modification Models for Mass Housing 
Blocks and Flats]. The Finnish Ministry of the Environment and the Housing 
Finance and Development Centre of Finland (ARA) have supported the project 
from the funding programme Asuinalueiden kehittämisohjelma 2013–2015 
[Development Programme for Residential Areas 2013–2015]. 

REFERENCES 

AARP. (2005). The State of 50+ America 2005. Retrieved from 
http://assets.aarp.org/rgcenter/econ/fifty_plus_2005.pdf 

Afifi, M., Parke, B. & Al-Hussein, M. (2014). Evidence-Based Evaluation of 
Staircase Architectural Design to Reduce the Risk of Falling for Older Adults. 
Journal of Housing for the Elderly, 28, 107–132. doi: 
10.1080/02763893.2013.858095 

Aminzadeh, F., Dalziel, W. B., Molnar, F., & Garcia, L. (2010). Meanings, 
functions, and experiences of living at home for individuals with dementia at 
the critical point of relocation. Journal of Gerontological Nursing, 36, 28–36. doi: 
10.3928/00989134-20100303-02 

Argan, G. C. (1963). On the typology of architecture. Architectural design, 33, 564–565. 

Bakker, R. (1999). Elderdesign: home modifications for enhanced safety and self-
care. Care Management Journals 1, 47–54. 

Bayer, A.-H., & Harper, L. (2000). Fixing to stay: A national survey on housing and home 
modification issues. Washington, DC: AARP. Retrieved from 
http://assets.aarp.org/rgcenter/il/home_mod.pdf 

Dion, B. (2005). International accessibility standards. [Presentation given in the United 
Nations, Washington, DC, July 27th 2005]. New York, New York, United 
States: Rehabilitation International, International Commission on Technology 
and Accessibility (ICTA). Retrieved from 



 
 

http://www.un.org/esa/socdev/enable/documents/UN%20Presentation%20
final..ppt 

Ewen, H.H., & Hahn, S.J. (2014). Ageing in Place or Relocation - Plans of 
Community-Dwelling Older Adults. Journal of Housing For the Elderly, 28, 3, 
288–309. doi: 10.1080/02763893.2014.930366 

Fox, P. L. (1995). Rehabilitation in practice: Environmental modifications in the 
homes of elderly Canadians with disabilities. Disability and Rehabilitation, 17, 43–
49. doi: 10.3109/09638289509166626 

Fänge, A., & Ivanoff, S.D. (2009). The home is the hub of health in very old age: 
Findings from the ENABLE-AGE Project. Archives of Gerontology and Geriatrics, 
48, 340–345. doi: 10.1016/j.archger.2008.02.015 

Giannakouris, K. (2010). Regional population projections EUROPOP2008: Most EU 
regions face older population profile in 2030. (Eurostat Statistics in focus 1/2010). 
Luxembourg: Publications Office of the European Union. Retrieved from 
http://ec.europa.eu/eurostat/documents/3433488/5564440/KS-SF-10-001-
EN.PDF/d5b8bf54-6979-4834-998a-f7d1a61aa82d 

Gitlin, L. N., Hauck, W. W., Dennis, M. P., Winter, L., Hodgson, N. & Schinfeld, S. 
(2009). Long-Term Effect on Mortality of a Home Intervention that Reduces 
Functional Difficulties in Older Adults: Results from a Randomized Trial. 
Journal of the American Geriatrics Society, 57, 476–481. doi: 10.1111/j.1532-
5415.2008.02147.x 

Haapola, I., Fohelholm, M., Heinonen, H., Karisto, A., Kullaa, A., Mäkelä, T., 
Niiranen, T., Nummela, O., Pajunen, E., Ritsilä, A., Seppänen, M., Töyli, P., 
Uutela, A., Valve, R. & Väänänen, I. (2009). Ikihyvä Päijät-Häme -tutkimus: 
Perusraportti 2008 [Päijät-Häme for the ageing –research: Report for 2008]. 
Lahti, Finland: Päijät-Hämeen sosiaali- ja terveysyhtymä. 

Hassler, U. (2009). Long-term building stock survival and intergenerational 
management: the role of institutional regimes. Building Research and Information, 
37, 552–568. doi: 10.1080/09613210903189533 

Heywood, F. (2001). Money well spent: The effectiveness and value of housing adaptations. 
Bristol, England: The Policy Press. 

Hirvonen, J., Manninen, R. & Hakaste, H. 2005. Asuntosuunnittelun ja -rakentamisen 
tila asukas- ja ammattilaiskyselyn valossa. (Suomen ympäristö 791). Helsinki, 
Finland: Ympäristöministeriö. 



 
 

Horner, B. & Boldy, D. P. (2008). The benefit and burden of "ageing-in-place" in 
an aged care community. Australian Health Review, 32, 356–364. doi: 
10.1071/AH080356 

Huuhka, S., Kaasalainen, T., Hakanen, J.H., & Lahdensivu, J. (2015). Reusing 
concrete panels from buildings for building: potential in Finnish 1970s mass 
housing. Resources, Conservation and Recycling, 101, 105–121. doi: 
10.1016/j.resconrec.2015.05.017 

Hwang, E., Cummings, L., Sixsmith, A., & Sixsmith, J. (2011). Impacts of Home 
Modifications on Ageing-in-Place. Journal of Housing for the Elderly, 25, 246–257. 
doi: 10.1080/02763893.2011.595611 

Jaakkola, E., Orava, M. & Varjonen, V. (2009). Palvelujen tuotteistamisesta kilpailuetua: 
Opas yrityksille [Competitive advantage from productization: A guide to 
enterprises]. Helsinki, Finland: TEKES. 

JCHS Joint Center for Housing Studies of Harvard University. (2013). The US 
housing stock: Ready for Renewal: Improving America’s Housing 2013. Cambridge, 
Massachussetts, United States: JCHS. Retrieved from 
http://www.jchs.harvard.edu/sites/jchs.harvard.edu/files/harvard_jchs_remo
deling_report_2013.pdf 

Kaasalainen, T. (2015). Ikääntyvät asukkaat ja asunnot - Vaiheittaiset 
esteettömyysparannukset lähiökerrostaloissa [Ageing dwellers and dwellings - 
Multistage accessibility improvements in neighborhood units]. Tampere, 
Finland: Tampereen teknillinen yliopisto. Retrieved from 
http://URN.fi/URN:NBN:fi:tty-201503121120 

Kaasalainen, T., & Huuhka, S. (2015a). The homogenous homes of Finland: 
'standard' flats in non-standardized blocks. Building Research and Information, 
advance online publication. doi: 10.1080/09613218.2015.1055168 

Kaasalainen, T. & Huuhka, S. (2015b). Room distribution for flats from 1968–85. 
Unpublished raw data. 

Kajanus-Kujala, L. (2008). Selvitys vanhusten ja vammaisten asuntojen korjausavustuksista 
[A report on housing renovation allowances for the elderly and disabled] 
(Report No. 2/2008). Helsinki, Finland: Asumisen rahoitus- ja 
kehittämiskeskus. 



 
 

Kim, H., Ahn, Y.H., Steinhoff, A., & Lee K.H. (2014). Home modification by older 
adults and their informal caregivers. Archives of Gerontology and Geriatrics, 59, 3, 
648–656. doi: 10.1016/j.archger.2014.07.012 

Kivi, M., & Nurmi-Koikkalainen, P. (2007). Asukkaat ja asunnot - näkökulmia 
esteettömyyden merkityksestä asumisratkaisuissa [Residents and homes - views on the 
importance of accessibility in housing solutions] (Working Paper). Helsinki, 
Finland: Invalidiliitto. 

Könkkölä, M. (2003). Esteetön asuinrakennus [An accessible apartment building]. 
Helsinki, Finland: Invalidiliitto. 

Lankinen, M. (1998). Lähiöt muuttuvat ja erilaistuvat: 36 lähiön tilastollinen seuranta 
1980–95 [Large housing estates are changing and differentiating: a statistical 
follow-up of 36 neighborhoods in 1980–95] (Suomen ympäristö 187). Helsinki, 
Finland: Ympäristöministeriö. 

Lanzieri, G. (2011). Fewer, older and multicultural? Projections of the EU populations by 
foreign/national background (Eurostat Methodologies and Working papers 
12/2011). Luxembourg: Publications Office of the European Union. doi: 
10.2785/17529 

Marquardt, G., Johnston, D., Black, B. S., Morrison, A., Rosenblat, A., Lyketsos, C. 
G. & Samus, Q. M. (2011). A descriptive study of home modifications for 
people with dementia and barriers to implementation. Journal of Housing for the 
Elderly, 25, 258–273. doi: 10.1080/02763893.2011.595612 

Ministry of Environment. (2013). Housing development programme for older 
population for 2013–2017: Government resolution 18.4.2013. Helsinki, 
Finland: Ministry of Environment. Retrieved from 
http://www.ymparisto.fi/download/noname/{C18D3CB9-C16C-46EE-
8208-41E59888A27D}/109451  

Mäkiö, E., Malinen, M., Neuvonen, P., Vikström, K., Mäenpää, R., Saarenpää, J. & 
Tähti, E. (1994). Kerrostalot 1960–1975 [Blocks of flats 1960–1975]. Helsinki, 
Finland: Rakennustieto. 

Neuvonen, P. (ed). (2006). Kerrostalot 1880–2000: Arkkitehtuuri, rakennustekniikka, 
korjaaminen [Blocks of flats 1880–2000: Architecture, construction technology, 
renovation]. Helsinki, Finland: Rakennustieto. 



 
 

RTS Rakennustietosäätiö. (2006). RT 09-10884: Esteetön liikkumis- ja toimintaympäristö 
[Accessible environment for movement and activity]. Helsinki, Finland: 
Rakennustietosäätiö. 

RTS Rakennustietosäätiö. (2008). RT 93-10932: Asuntosuunnittelu. Hygienianhoito 
[Housing design. Hygiene]. Helsinki, Finland: Rakennustietosäätiö. 

RTS Rakennustietosäätiö. (2011). RT 09-11022: Perustietoja liikkumis- ja 
toimimisesteisistä [Basic information on disabilities]. Helsinki, Finland: 
Rakennustietosäätiö. 

Sipiläinen, P. (2011). Kuntouttavan hoivatyön vaatimukset ikäihmisten asunnoille [Demands 
on dwellings for the elderly in home care] (Väitöskirjat 4/2011). Espoo, 
Finland: Aalto-yliopisto. 

Sorri, L. (2006). 1950–1980-lukujen asuinkerrostalojen soveltuvuus senioriasumiseen [The 
suitability of blocks of flats from the 1950s to 1980s for senior housing]. Oulu, 
Finland: Oulun yliopisto. 

Statistics Finland. (2015). StatFin [Data Base]. Helsinki, Finland: Statistics Finland. 
Retrieved from http://pxnet2.stat.fi/PXWeb/pxweb/fi/StatFin/ 

Suzman, R., & Beard, J. (2011). Global health and ageing (Report No. 11-7737). 
Bethesda, MD: National Institutes of Health. 

Tanner, B., Tilse, C. & de Jonge, D. (2008). Restoring and Sustaining Home: The 
Impacts of Home Modifications on the Meaning of Home for Older People. 
Journal of Housing for the Elderly, 22, 195-215. doi: 10.1080/02763890802232048 

Turcotte, M., & Schellenberg, G. (2007). A portrait of seniors in Canada, 2006. Ottawa, 
Canada: Statistics Canada, Social and Aboriginal Statistics Division. 

Tuorila, H. (2014). Erityisryhmien palveluasumisen kilpailuolosuhteet ja kilpailun 
edistäminen [The conditions of competition and promoting of competition in 
sheltered housing for special groups] (Kilpailu- ja kuluttajaviraston selvityksia 
3/2014). Helsinki: Kilpailu- ja kuluttajavirasto.  

Valtioneuvoston kanslia. (2011). Pääministeri Jyrki Kataisen hallituksen ohjelma 
[Program of prime minister Jyrki Katainen's government]. Helsinki, Finland: 
Valtioneuvoston kanslia. Retrieved from http://vnk.fi/julkaisu?pubid=3604 

Valtioneuvoston kanslia. (2015). Ratkaisujen Suomi: Pääministeri Juha Sipilän hallituksen 
strateginen hallitusohjelma 29.5.2015 [Finland, a land of solutions: Strategic 

http://pxnet2.stat.fi/PXWeb/pxweb/fi/StatFin/


 
 

program of prime minister Juha Sipilä's government] (Hallituksen julkaisusarja 
10/2015). Helsinki, Finland: Valtioneuvoston kanslia. Retrieved from 
http://vnk.fi/julkaisu?pubid=6405 

Vanhuspalvelulaki. (980/2012). Laki ikääntyneen väestön toimintakyvyn 
tukemisesta sekä iäkkäiden sosiaali- ja terveyspalveluista [Act on supporting the 
functional capacity of the older population and on social and health care 
services for older persons]. Helsinki, Finland: Sosiaali- ja terveysministeriö. 
Retrieved from https://www.finlex.fi/fi/laki/ajantasa/2012/20120980 

van Hoof, J., Blom, M., Post, H.N.A., & Bastein, W.L. (2013). Designing a “Think-
Along Dwelling” for People With Dementia: A Co-Creation Project Between 
Health Care and the Building Services Sector. Journal of Housing For the Elderly, 
27, 299–332. doi: 10.1080/02763893.2013.813424 

Verma, I., Aalto, L., Anttila, J., Aro, P., & Åkerblom, S. (2006). Asunnonmuutostöiden 
kehittämis- ja seurantamalli [A model for developing and monitoring home 
modifications]. Espoo, Finland: Teknillinen korkeakoulu, Sosiaali- ja 
terveydenhuollon rakentamisen instituutti Sotera. Retrieved from 
http://www.sotera.fi/pdf/Asunnonmuutostoiden_seurantamalli_Sotera_2006.
pdf. 

Verma, I. & Huttunen, H. (2015). Elderly-friendly Neighborhoods: Case 
Lauttasaari. Journal of Housing for the Elderly, 29, 92–110. doi: 
10.1080/02763893.2015.989765 

Verma, I., Kilpelä, N. & Hätönen, J. (2012). Asuinrakennusten ja pihojen 
esteettömyyden tila [The state of accessibility in residential buildings and yards] 
(Ympäristöministeriön raportteja 12/2012). Helsinki, Finland: 
Ympäristöministeriö. Retrieved from http://hdl.handle.net/10138/41403 

Väyrynen, E. (2014, March). Esteettömyys korjausrakentamisessa [Accessibility in 
renovation]. Lecture given at the further training course Kestävän korjaamisen 
ajankohtaispäivä by Suomen rakennusinsinöörien liitto and Suomen 
Arkkitehtiliitto, Helsinki, Finland. 

Warnes, A.M. (1993). Ympäristön vaikutukset ikääntyneiden hyvinvointiin [Effects 
of the environment to the wellbeing of the elderly]. Gerontologia, 7, 88–101. 

Yeo, M., & Heshmati, A. (2014). Healthy Residential Environments for the Elderly. 
Journal of Housing For the Elderly, 28, 1–20. doi: 10.1080/02763893.2013.837421 


