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Abstract: According to Statistics New Zealand the 65+ age group is projected to increase 114.2% over 
the next 30 years. The results from an online questionnaire survey found these New Zealanders 
respectively spend 12.8% and 98.2% more than the New Zealand average at home indoors and at home 
outdoors. This trend has both health, in terms of stimulus exposure and sedentary behaviour, and 
environmental impact implications. Time-use studies assist in identifying the home environment 
attributes that promote physical activity and thus, the health of older people. Further analysis of the 
survey of time-use in various rooms found those aged 65+ have different time-use patterns for the 
sleeping bedrooms and study while their time-use patterns for other rooms are similar to other age 
groups. This again suggests particular house arrangements that are suitable for the ageing New Zealand 
population. 
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1. Introduction 
According to Statistics New Zealand (2015), in New Zealand the 65+ age group has nearly doubled since 
1981. The 2013 census and its projection further suggest a quarter of New Zealand’s population will be 
over 65 by mid-century. Around 75% of people aged 65 and over own or partly own the dwelling they 
usually live in, while the average for the whole of New Zealand is 49.8% (Statistics New Zealand, 2015). 
These figures suggest the houses of older people make up a considerable proportion of the total New 
Zealand housing stock. Given the fact that housing plays a significant role in people’s lives, it is essential 
to understand how these  houses are used by this age group, as it is likely that more older people will be 
spending most of their time in their own house. Furthermore, accurate knowledge of how this age group 
spend time at home can assist in identifying the housing characteristics that support appropriate activity 
patterns and occupations for older people’s health. Research has also found that in order to achieve a 
higher level of physical activity and thus reduce the health-related effects of insufficient exercise, 
“access to supportive physical environments” is necessary (Giles-Corti and Donovan, 2002). This 
highlights the significance of time-use data in establishing effective design strategies for housing the 65+ 
age group.  
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2. Background to time-use studies 
As discussed above the way people use their time could have health implications (Chilvers et al., 2010; 
Hearle et al., 2012; Sprod et al., 2016). Studies have found a significant disparity in activity patterns 
between older and younger people (Ujimoto, 1990; Khajehzadeh and Vale, 2016). Ensuring people can 
participate in activities is also considered to be an influential factor in the general well-being of the 
ageing population (Theaff, 1978 in Ujimoto, 1990; Hearle et al., 2012).  

Time-use studies of older people have mainly been restricted to occupations, activity patterns, and 
general well-being and health (Ujimoto, 1990; McKenna et al., 2007; Chilvers et al., 2010; Hearle et al., 
2012). Little is known about the possible interaction of environmental design and occupation choice and 
ensuing activity patterns, although time-use data can provide insights into duration, frequency, location 
of activities, and links to social networks (Ujimoto, 1990). Statistics New Zealand (2011b) see the utility 
of time-use study in providing valuable insights into people’s energy consuming behaviour and hence 
forecasting future energy use. This is also important for an ageing population who need to be able to 
afford to keep their houses warm in winter. 

While some time-use studies aggregate data on the number of activities, they also measure the 
perceived usefulness and enjoyment of associated activities, although the latter is greatly influenced by 
how people feel about the same activity at different times or the fact people have different perceptions 
of the same activity (Ujimoto, 1990). However, no studies have been found on older people’s time-use 
from a physical environmental design perspective. Although the number of activities seems to have 
been researched and linked to the well-being of older people (Ujimoto, 1990), the duration of each 
activity and where it occurs within the home has not been not considered.  

3. Methodology 
As a part of a PhD study on the effects of large housing on occupant behaviour and resource use in New 
Zealand an online survey was undertaken from mid-February to mid-April 2015, using the web-based 
service Qualtrics (Qualtrics, 2015). To limit the scope, the questionnaire targeted three owner-occupied 
household types: single person households, couples and couples with 1 or 2 children as statistics show 
that large housing mostly accommodates small families (Statistics New Zealand, 2011a).  

The questionnaire first asked for general information about family members. It went on to ask about 
the type and number of spaces in their home, furniture and its location and the time spent in each room 
of the house, at home outdoors, and out of home by each occupant over one day. This on-line method is 
popular in time-use microenvironment studies (Wu et al., 2012). The survey was anonymous and a 
snowballing recruitment method was used.  

This paper focuses on the time use of the 65+ age group in the sample and other results can be 
found in Khajehzadeh and Vale (2015; 2016) and Vale and Khajehzadeh (2016a; 2016b). This group of 
older New Zealanders has a different time-use pattern from other age groups both at home indoors and 
outdoors (Khajehzadeh and Vale, 2016) and in various rooms of the house (Khajehzadeh et al., 2016). 
International time-use studies have also proved that age has a significant effect on time-use (Matz et al., 
2014; Wu et al., 2011; Schwab et al., 1990; Schweizer et al., 2007; Brasche and Bischof, 2005; Hussein et 
al., 2012; Conrad et al., 2013; Yang et al., 2011; Freeman et al., 1998).  

Time-use data for all individuals were transferred to SPSS for further analysis. Time-use at home 
indoors, at home outdoors and in rooms for the various age groups was then analysed to find significant 
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differences using ANOVA one-way tests. Where a significant difference was found, a Post HOC using 
Tukey HSD test was also performed to see the details of such differences. 

4. Results 

4.1. Time-use at home indoors and home outdoors 

Overall, 445 households took part of which 214 (48.09%) households finished the whole survey and 285 
(64.0%) households only finished the house and furniture parts. The survey thus provided a data set for 
the time-use of 538 individuals, out of which 54 (10.04%) fall into the 65+ age group. 

Results show on average New Zealanders spend 15.94 hours/day at home indoors and 0.55 
hours/day at home outdoors in summer, with the corresponding figures for the 65+ sample being 17.98 
hours/day at home indoors and 1.09 hours/day at home outdoors (Khajehzadeh and Vale, 2016). This 
shows that older New Zealanders respectively spend 12.8% and 98.2% more time at home indoors and 
home outdoors than the New Zealand average. While the average 65+ time-use at home indoors is more 
than all other age groups, the results of the Post HOC test indicate the difference is only not significant 
at 0.05 level between age groups 65+ and 0-4 (Khajehzadeh and Vale, 2016). The same pattern occurs 
for time-use at home outdoors. Figure 1 presents the average time-use by different age groups at home 
indoors and outdoors. 
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Figure 1: Time-use at home indoors and outdoors by different age groups in summer in New Zealand 

4.2. Time-use in rooms of the house 

As seen above, the 65+ group spend around 2 hours/day more at home indoors than the New Zealand 
average. Using an ANOVA one-way test, the average time-uses of various rooms of the house were 
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compared and the details of significant differences were found using Post Hoc Tukey HSD tests. This 
process showed the time-use by the 65+ group of sleeping bedrooms is not significantly different from 
other age groups except for age group 0-4 (Khajehzadeh et al., 2016). The same time-use pattern was 
found between age group 0-4 and all other age groups (Khajehzadeh et al., 2016). Accepting the fact 
that those aged 0-4 spend more time sleeping, this shows the 65+ group do not spend their extra 2 
hours at home in a sleeping bedroom. No difference between 65+ use and other age groups was found 
for the living room, dining room, kitchen (or any combination of these) and specialized rooms such as 
games room, but use of a study was different (Khajehzadeh et al., 2016). Those aged 65+ on average 
spent 1.89 hours/day in a study while age groups 0-4, 5-11, 12-19 and 20-64 respectively spent 0.07, 
0.07, 1.34 and 1.10 hours/day in this room. This shows that older people are using a study more than all 
other age groups and the ANOVA one-way test results indicate this difference is significant at 0.05 level 
(F(4, 247)=4.26, p<0.001), although results of the Post HOC test indicate this difference is only significant 
between age groups 65+ and 0-4 (M=1.82, SD=0.58) and 65+ and 5-11 (M=1.83, SD=0.53) at 0.05 level 
(Khajehzadeh et al., 2016). This shows that part of the extra time at home indoors is spent in a study. 

The ANOVA test showed no significant difference for living room, dining room and kitchen (or any 
combination of these) with age which was an unexpected result. The reason could be related to the 7 
room combinations (separate living room, separate dining room, separate kitchen, combined living 
room/dining room, combined living room/kitchen, combined dining room/kitchen and combined living 
room/dining room/kitchen) leading to few samples of each. To increase sample numbers, time-use in all 
of these room types were added and renamed time-use in all living, dining and kitchen areas. This 
showed that the 65+ group on average spent 6.09 hours/day in this revised room group. The ANOVA 
one-way test results showed a significant difference for time-use in this space with age at 0.05 level (F(4, 

533)=4.72, p=0.001). Further analysis showed that the time-use in all living, dining and kitchen areas by 
those aged 65+ is 0.9-2.2 hours/day more than other age groups. The Post HOC test results revealed 
that these differences are significant for all age groups (65+ & 0-4 (M=1.74, SD=0.58), (65+ & 5-11 
(M=1.77, SD=0.54), (65+ & 12-19 (M=2.17, SD=0.64)) apart from age group 20-65. This shows that a 
significant part of the extra time the 65+ group spends at home indoors is spent in this revised room 
group. While this is a combination of three room types, time-use results for a separate kitchen and 
separate dining room show age group 65+ respectively spend 0.36 hour/day in a kitchen and 0.11 
hour/day in a dining room. Although it is incorrect to subtract these figures from the time-use in all 
living, dining and kitchen areas, it seems very probable that the 65+ group spend most of this extra time 
at home in the living room part(s) of living, dining and kitchen areas.  Figure 2 compares the average 
time-use in study and all living areas by age group.  

5. Discussion 

5.1. Implications of time-use data for house design  

This study shows that for people aged 65+ approximately half (48%) the time spent at home indoors 
(17.98 hours/day) is in sleeping bedrooms and one third (34%) is spent in a living room, dining room, 
and kitchen or a combination of these. This implies that only 18% (including 10% in a study) of total time 
is spent in the other room/bedrooms and service areas. These figures are significant both for 
environmental considerations and health implications. Unheated spaces in a house that are seldom used 
can lead to mould growths, although this is an area that needs further investigation. 
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According to the New Zealand Time-Use Survey (Statistics New Zealand, 2011b), in 2009/2010, on 
average the 65+ age group described 30% of the day (7.25 hours/day) as “free time”, which is 
considered as “non-productive primary activities” in time-use studies. Putting these figures together and 
with the fact those aged 65+ on average spend 10% (1.89 hours/day) of time at home indoors in a study 
suggests at least part of this free time is spent in sedentary activities.  
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Figure 2: The average time-use in study and all living, dining and kitchen areas by age group 
Kaushal and Rhodes (2014, p.235) state the domestic environment plays a significant role in physical 

activity and sedentary behaviour. However, results from Saidj et al. (2015) highlight the significant role 
of home-environmental attributes in reducing sedentary behaviour. Findings from the study which is the 
subject of this paper also show people aged 65+ spend more time in living areas in cellular plan houses 
than in open plan houses. This is comparable with average New Zealand figures for all age groups 
(Khajehzadeh et al., 2016), where in open plan houses people spend the extra time in sleeping bedroom 
and out of home (Khajehzadeh et al., 2016). This is an important consideration when it comes to 
designing smaller houses for an aging population, where an open plan kitchen, dining and living room is 
the norm. It seems people want more choice in where they spend time at home and do not want to be 
forced effectively to sit in the kitchen. This could lead to dissatisfaction with housing. 

Saidj et al. (2015) identified the strong relationship between “leisure-time sitting” and household 
size, type of dwelling and house size describing a reverse association with household size and house size. 
This means that for instance living in a small dwelling increases sedentary behaviour (Saidj et al., 2015).  
Research also suggests people living in smaller households (Saidj et al., 2015) and being alone (Burton et 
al., 2012 in Saidj et al., 2015) are more likely to have higher leisure-time sitting. Evidence from the New 
Zealand Time-Use Survey (Statistics New Zealand, 2011b) found in 2009/2010, on average those aged 
65+ spent more than one third of a day (9.3 hours/day) alone and approximately half of the day (12.02 
hours/day) with a family member within their household. Additionally, Statistics New Zealand (2015) 
found in 2013 that 51.1% of those aged 65+ in private dwellings were couple-only householders and 

 

http://www.sciencedirect.com/science/article/pii/S0091743515002388
http://www.sciencedirect.com/science/article/pii/S0091743515002388
http://www.sciencedirect.com/science/article/pii/S0091743515002388
http://www.sciencedirect.com/science/article/pii/S0091743515002388
http://www.sciencedirect.com/science/article/pii/S0091743515002388


114 F. Yavari, B. Vale and I. Khajehzadeh 

28.8% were single-person households, meaning that just under 80% of people aged 65+ either lived with 
their partner or alone. By 2050, speculation is most older people will live in their own home typically 
alone or with a partner (Saville-Smith, et al., 2009). These figures coupled with the ageing in place 
scenario make it seem that sedentary behaviour will be common in the ageing population.  

Occupant exposure to pollutants is another health-related consequence of spending more time 
indoors. Other results from the study that forms the focus of this paper show that older New Zealanders 
on average spend 1.07 and 5.24 hours/day respectively in a separate kitchen and combined 
kitchen/dining room/living room. Considering the kitchen as the main source of pollutants within the 
home it seems the most detrimental open plan scenario in terms of human exposure to kitchen 
pollutants is the combined kitchen/dining room/living room, followed by combined kitchen/living room 
and combined kitchen/dining room, which compared to a separate kitchen increase the chance of 
exposure by approximately 5.0, 3.1 and 1.8 times respectively (Khajehzadeh et al, 2016). This gives 
another reason for rethinking the open plan when it comes to designing smaller houses for an ageing 
population.  

Data from the survey indicate that older New Zealanders spend 92% time at home indoors in 
sleeping bedrooms, a living room, dining room, and kitchen (or a combination of these) and a study and 
the remaining 8% in other bedrooms and service areas, suggesting that some parts of the houses are 
underused. Furthermore, evidence from a study of older downsizers in Australia suggests that 
Australians aged 65+ are more likely to be living in larger dwellings (with three or more bedrooms) than 
their younger counterparts (Judd et al., 2014). However, for those who have downsized, less floor area 
rather than the number of bedrooms, and having a smaller yard or garden, seem important as extra 
spaces to accommodate visiting family and relatives are needed as well as space for activities and 
hobbies (Judd et al., 2014).  

Results from the New Zealand Time-Use Survey (Statistics New Zealand, 2011b) show that in 
2009/2010, the main way those aged 65+ spent their time were personal care including sleeping (11.42 
hours/day), mass media and free-time activities (4.78 hours/day) and house work (3.23 hours/day). A 
comparison of these figures with average figures for the 12+ age group indicates people aged 65+ on 
average spent 1.68 and 1.2 hours/day more on “mass media and free-time activities” and house work 
respectively. Judd et al. (2010) also found older Australian homeowners described the living room (often 
combined with dining room and kitchen) as the most frequently used space in the dwelling 
accommodating various activities including sitting, reading, socialising with friends, listening to music, 
watching television, playing with grandchildren, and doing crosswords or puzzles.  

The issue, therefore, is the appropriate size of dwellings for the 65+ age group which can 
accommodate their occupational needs and preferences and at the same time be space and resource 
efficient. Statistics New Zealand (2013, p.9) also suggest that “having fewer people per household does 
not necessarily mean one- and two-bedroom homes will be the norm”. In a study of Australian dwellings 
use of bedrooms for activities other than sleeping was observed (Judd et al., 2010). Spare bedrooms 
were mainly used for a wide range of activities including (from more to less frequent occurrence) home 
office/study, guest bedroom, hobbies, storage, ironing and reading. Findings from their research show 
that a high proportion (95%) of the respondents had one or more bedrooms not used regularly for 
sleeping and this figure was 63% for those who had two or more (Judd et al., 2010). 

Another factor to consider is that the 65+ group spend nearly twice the average time at home 
outdoors (1.09 hours/day), where they may well not be simply engaged in sedentary activities but are 
looking after the garden (Figure 1). This suggests housing needs to incorporate appropriate garden 
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space for this age group.  Judd et al. (2010, p.83) also found outdoor space significant for older 
Australians remaining in the community as a means to achieving “active and healthy ageing”. Their 
study also found that efficient use of dwellings is significantly associated with the level of liveability of 
both dwellings and land for this age group (Judd, et al. 2010). In a study of Welsh residential care homes 
Hearle et al. (2012) found the majority of residents spent their time in the lounges sitting silently or 
sleeping and observed limited interactions with other residents and staff. Considering the fact that 
integrating nature into built environments increases wellness and quality of life, and thus enhances 
human health (Beatley, 2011, Husk et al., 2013), designing private or semi-private green open spaces 
throughout a residential complex could give those who are active a chance to garden and provide an 
amenity for those no longer able to do this.   

5.2. Home attributes and time-use data 

The implications of an ageing population and the occupational engagement of the 65+ group highlight 
the significance of investigating the characteristics of appropriate housing. In order to create an 
appropriate domestic environment consideration should be given to accommodating a number of 
factors including activity patterns associated with leisure, exercise, and community engagement. 
Together these necessitate an investigation of the characteristics of an appropriate context for these 
activities in order to assure safety, autonomy, and comfort, and thus satisfaction and well-being. 

One such example in housing design could be the integration of indoor spaces such as living areas 
with open space or a deck to encourage use of the outdoors and provide space for pleasant social 
engagement such as family events. Another illustration could be creating spaces with different qualities 
in terms of ventilation, light (natural or artificial), temperature (providing adequate temperatures for 
health are achieved) and size, each appropriate for particular activities, so that people can move 
between spaces. This might mean designing the spare bedrooms that people want for occasional use by 
family members so they can accommodate other hobbies, which will mean providing appropriate 
storage. It might mean designing different spaces within in living room, such as creating a place with 
good daylight for reading apart from somewhere to watch television.   

Considering the preference of a great proportion of people aged 65+ to age in place for as long as 
possible and the fact that this and other time-use studies of older people show a large number of older 
people spending most of their time in living areas and studies within the home suggest that these rooms 
also need to be designed to accommodate the needs of people as they age and become more frail. 
Taking these issues together, several problems should be addressed when assessing housing design 
solutions for the 65+ group: 

 The extent to which the associated space is responsive to the needs of people of this age group in 
terms of accommodating a wide range of desired activities through providing physical and 
spatial features that improve the quality of home environment. This research into time-use 
suggests multipurpose cellular rooms could be an alternative to single purpose rooms if they can 
accommodate visitors and exercise and study activities. These solutions would also assist older 
residents in reducing their resource consumption (land, energy and materials) through living in 
more a manageable and affordable dwelling. 

 The extent to which housing design meets their needs in terms of outdoor space available to 
them. This needs to be small enough to be well maintained but large enough to support their 
outdoor activities such as gardening, and hosting outdoor family events.  
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Given these two considerations and their implications for housing decisions and policies, studios and 
small apartments with no or limited access to outdoor spaces, may not be suitable dwelling options for 
many in the 65+ age group.  

5. Conclusion 
According to Davey (2006), because of the attention currently being given to ageing in place, a larger 
number of older people are likely to remain in their family home in the future. This will lead to concern 
for the health, satisfaction with life, and overall well-being of people remaining in their housing as they 
age. On the other hand, “The positive ageing principle” suggests that having the opportunity to make  
choices can make older people more satisfied and hence experience a healthy life (Office for Senior 
Citizens, 2013). Research also suggests that “active, productive and social activities” can contribute to 
the positive experience of ageing (Depp and Jeste, 2006 in Chilvers et al., 2010). Therefore, age-friendly 
built environments need to be provided for this age group.  

Although this time-use study did not set out to investigate people aged 65+ its findings illustrate how 
people in the 65+ age group are currently using their owner occupied houses in New Zealand. This 
should provide guidance for appropriate future housing for the elderly, especially if this housing is 
smaller through a desire to downsize, in that it shows the importance of having separate rooms that are 
sufficiently flexible to support a variety of activities together with good access to sufficient private 
outdoor space.   
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