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ABSTRACT
INTRODUCTION: Many countries, including New Zealand, have an aging population and new
technologies such as cell phones may be useful for older people.

AIM: To examine cell phone and technology use by octogenarians.

METHODS: Te Puawaitanga O Nga Tapuwae Kia Ora Tonu- Life and Living in Advanced Age: A
Cohort Study In New Zealand (LILACs NZ) cohort study data of Ma-ori (aged 80–90 years, 11-year
age band) and non-Ma-ori (aged 85 years, 1-year age band) followed for 3 years was used to
describe the prevalence among study participants of the use of the internet, cell phones and
watching pay-per-view television. Association of these activities with living arrangement,
congestive heart failure, chronic obstructive respiratory disease and participants’ cognition were
examined.

RESULTS: Technology use was relatively low among study octogenarians. Fewer Ma-ori used cell
phones and the internet (16% and 6%) than non-Ma-ori (30% and 19%). Ma-ori participants
supported only by a pension were less likely to use cell phones thanMa-ori with more income. More
menwatched pay-per-view television (e.g. SKY) than women. Living alone and having chronic lung
disease were associated with not watching pay-per-view television. Participants who used the
internet had higher cognition scores than others. Non-Ma-ori women were less likely to watch pay-
per-view television and non-Ma-ori on a pension only were less likely to watch pay-per-view
television than people on a higher income. Participants who lived alone were less likely to watch
pay-per-view.

CONCLUSION: Relatively low use of technology may limit potential for health technology innovation
for people of advanced age. Socioeconomic and ethnic disparities will amplify this.

KEYWORDS: Octogenarians; cell phone; internet; pay-per-view TV; chronic lung disease (CLD);
chronic obstructive respiratory disease (CORD); congestive heart failure (CHF); living alone.

Introduction

Like many countries, New Zealand has an aging
population with an increasing proportion of people
in the oldest age groups. The number of people aged
$65 years has increased from 11% of the total
population in 1991 to 13% in 2009. The number of

people aged$65 years is projected to increase from
550,000 in 2009 to one million in the late 2020s,
when they will outnumber children. The number of
people aged$85 years is projected to increase from
67,000 in 2009 to 144,000 in 2031, then more than
double to 330,000 by 2061.1
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Long-term diseases such as asthma, diabetes or
heart disease affect people’s lives over a long period
of time, often slowly and progressively. This places
a burden on the health, economic status and
quality of life of individuals, families and com-
munities. The cost of medical care for people
with chronic conditions has risen to .75% of the
$2 trillion the USA spends on health care annually.
According to the World Health Organization
(WHO), chronic conditions are comparably
prevalent, expensive and deadly in the rest of the
world.2

However, new technologies and innovations have
made tasks faster, safer and more efficient and
effective. Technology that can potentially support
social connectedness and consumer health focus
includes cell phone and internet use. In 2013,
New Zealanders aged $65 years were somewhat
more likely to have access to a home telephone
than younger generations, yet less likely to have
home internet access. In that year, 75% of people
aged 65–74 years and 49% of people aged $75
years reported home internet access, compared to
85% of people aged ,65 years. However, over the
previous 6 years, older people’s cell phone use
increased at a higher rate (19%) than younger
people’s (6%).3

In 2012, 53% of people aged $65 years used the
internet in USA. Among older American internet
users, 70% used the internet on a typical day. After
age 75 years, internet and broadband use dropped.
From April 2012, internet use among this group in
the USA had only reached 34%, while home
broadband use climbed to 21% from 8% in 2010.3

Increasing numbers of older people own a cell
phone. In the same study, 69% of adults aged $65

years had a cell phone, up from 57% in May 2010.3

Among people aged $76 years, 56% owned a cell
phone, up from 47% in 2010.3

Social networking site use among seniors has also
grown over the past few years. From April 2009 to
May 2011, internet use by people aged $65 years
grew 150%, from 13% in 2009 to 33% in 2011.2

From February 2012, one-third (34%) of internet
users aged $65 years used social networking
sites such as Facebook and 18% used it on a
daily basis.

In addition to traditional means such as telephone
and handwritten letters, communication by voice
mail, cellular phone, fax machines and more
recently email has been adopted by older genera-
tions. Studies of older adults’ attitudes towards
computers and the use of automated tellermachines
(ATMs) show that older adults are open to new
technologies.4

Text messaging can be beneficial in the self-
management of long-term conditions by providing
information to patients or their carers about their
condition; by monitoring illness; by improving
adherence to treatment and medications; or as a
channel of peer-to-peer networking and support.5

Most related research has engagedwith older people
aged up to 80 years. We are curious as to the
communication technology use of people in the
oldest age groups.

This study aims to report technology use by people
in advanced age (octogenarians) in New Zealand.

Methods

To examine the prevalence of technology use in this
study, we used data from the Te PuawaitangaONga
Tapuwae Kia Ora Tonu, Life and Living in
Advanced Age cohort study in New Zealand
(LiLACS NZ). LiLACS NZ is a population-based
cohort study of Māori aged 80–90 years and non-
Māori aged 85 years living in the Bay of Plenty and
Lakes District Health Board regions (excluding
Taupo) in 2010.6 Measures of socioeconomic status
and living arrangements, health and social activity
were ascertained by trained interviewers in face-to-
face interviews. General practice and hospital and
self-report were used to establish health diagnoses

WHAT GAP THIS FILLS

What is already known: The rate of growth of the oldest old people is
climbing throughout theworld and cell phones and other technologies
are being used at an increasing rate.

What this study adds: This research examines cell phone and
technology use by people aged $80 years, raising questions about
whether it is feasible to use these technologies in a health-related
context.
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according to established algorithms,7,8 and the
Modified Mini-Mental State Examination (3MS), a
validated cognition screening test, was used to
establish level of cognition.9,10

Participants were asked about their use of infor-
mation technologies including internet, cell phone
and watching Sky television (TV), and responses
were recorded.

Data analysis

Descriptive statistics were used to describe the
use of information technologies. We examined
associations between technology use and living
arrangements, health conditions (congestive
heart failure (CHF), chronic lung disease
(CLD)), participants’ cognition (using the 3MS)
and self-identified income measured by receipt
of New Zealand’s superannuation pension
(universally available to New Zealanders aged
$65 years) as their only income, compared with
having more than one income source.11 For each
question relating to internet use, cell phone use
and watching Sky TV, a logistic regression model
was constructed containing the independent
variable of interest (living alone, CHF, CLD,
cognition), controlled for age, sex and income.
We report the ethnic groups separately as they
differed in technology use and socioeconomic
patterns.

Results

The sample included 635 participants, will full data
obtained from interviews in 2010. Of Māori parti-
cipants, 106 (16.69%) lived alone, 77 (12%) had
CHF and 87 (13.70%) had CLD.

Comparing Māori and non-Māori, Māori were
significantly less likely to use the internet or a cell
phone, although there was no significant difference
between the groups in their probability of watching
SKY TV. Overall, 36 (5.67%) Māori and 122 (19%)
non-Māori used the internet, 100 Māori (15.74%)
and 190 non-Māori (29.92%) used a cell phone and
142 (22.36%) Māori and 190 (22.92%) non-Māori
watched SKY television.

Table 1 shows significant differences in use of the
internet and cell phones with older Māori being less
likely to use technology, unadjusted for age, sex or
income. In this unadjusted model, people on a
pension only were less likely to use cell phones and
more men watched pay-per-view TV than women.
Table 2 shows a model for Māori adjusted for age,
sex and the pension being the only source of
income. This multivariable regression analysis
shows that Māori who lived alone and Māori who
had CLD were significantly less likely to watch SKY
TV. Māori who used the internet had higher cog-
nition scores and age remained significant in the
model.

In Table 3, all participants were non-Māori and
enrolled in the year of their 85th birthday, so age
had no association with other variables. Non-
Māori women were less likely to watch SKY TV
and non-Māori people of both sexes on a pension
only were less likely to watch Sky TV. Table 4
shows that when combined in a multivariable
model, people who lived alone were less likely to
watch SKY TV, but gender and income were no
longer significantly associated with the outcomes
modelled. Adjusting for other variables, a higher
cognition score (3MS score) was associated with
using the internet.

Table 1. Demographic characteristics of Ma-ori participants using technology

Men Women Age (mean years, sd) Other income Pension only

Use internet No 87 (87.0) 131 (85.1) 82.4 (2.7)* 111 (83.5) 101 (87.8)

Yes 13 (13.0) 23 (14.9) 81.1 (1.9) 22 (16.5) 14 (12.2)

Use cell phone No 54 (54.0) 100 (64.9) 82.7 (2.8)* 69 (51.9) 80 (69.6)*

Yes 46 (46.0) 54 (35.1) 81.6 (2.1) 64 (48.1) 35 (30.4)

Watch pay-per-view TV No 33 (33.0) 79 (51.3)* 82.3 (2.6) 61 (45.9) 50 (43.5)

Yes 67 (67.0) 75 (48.7) 82.2 (2.6) 72 (54.1) 65 (56.5)

*Significant difference – unadjusted. Data are presented as n (%) unless otherwise stated.
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Discussion

The rates of technology use in this study are lower
than that for the general population and are lowest
for people who live alone, implying that this group
may be missing the opportunity for

communication, health information and other
benefits of technology use. Women had the lowest
rates of technology use. Both Māori and non-Māori
women were more likely to live alone and be sup-
ported only by the pension.11,12,13 Older women
who live alone are an easily identifiable group who

Table 3. Demographic characteristics of non-Ma-ori participants using technology

Men Women Other income Pension only

Use internet No 115 (63.5) 144 (72.0) 175 (65.1) 82 (75.2)

Yes 66 (36.5) 56 (28.0) 94 (34.9) 27 (24.8)

Use cell phone No 84 (46.4) 107 (53.5) 134 (49.8) 55 (50.5)

Yes 97 (53.6) 93 (46.5) 135 (50.2) 54 (49.5)

Watch pay-per-view TV No 78 (43.1) 112 (56.3)* 124 (46.1) 65 (60.2)*

Yes 103 (56.9) 87 (43.7) 145 (53.9) 43 (39.8)

*Significant, unadjusted.

Table 4. Adjusted associations between health and cognition and technology use for non-Ma-ori participants

Lives alone CHF CLD 3MS score Total

Use internet No 137 (72.1) 49 (71.0) 70 (70.0) 91.0 (10.8)* 259 (68.0)

Yes 53 (27.9) 20 (29.0) 30 (30.0) 94.7 (4.8) 122 (32.0)

Use cell phone No 105 (55.3) 32 (46.4) 45 (45.0) 91.1 (9.9) 191 (50.1)

Yes 85 (44.7) 37 (53.6) 55 (55.0) 93.2 (8.9) 190 (49.9)

Watch pay-per-view TV No 115 (60.9)* 30 (43.5) 56 (56.0) 92.5 (7.5) 190 (50.0)

Yes 74 (39.2) 39 (56.5) 44 (44.0) 91.8 (11.1) 190 (50.0)

Total 190 (49.9) 69 (18.1) 100 (26.5) 92.2 (9.5)

*Significant adjusted for age and sex and if pension was only income. Sd ¼ standard deviation. Data are presented as n (%) unless otherwise stated.
CHF, congestive heart failure; CLD, chronic lung disease; 3MS, Modified Mini-Mental State Examination.

Table 2. Associations between health and cognition and technology use among Ma-ori participants

Lives alone CHF CLD 3MS score Total

Use internet No 88 (83.0) 68 (88.3) 74 (85.1) 86.4 (14.1)* 218 (85.8)

Yes 18 (17.0) 9 (11.7) 13 (14.9) 93.4 (6.1) 36 (14.2)

Use cell phone No 68 (64.2) 50 (64.9) 53 (60.9) 86.1 (14.9) 154 (60.6)

Yes 38 (35.9) 27 (35.1) 34 (39.1) 89.4 (10.7) 100 (39.4)

Watch pay-per-view TV No 67 (63.2)* 38 (49.4) 46 (42.2)* 89.0 (12.2) 112 (44.1)

Yes 39 (36.8) 39 (50.7) 41 (29.7) 86.2 (14.2) 142 (55.9)

Total 106 (41.7) 77 (30.4) 87 (35.2) 87.4 (13.4)

*significant – adjusted for age and sex and if pension was the only income. Sd¼ standard deviation. Data are presented as n (%) unless otherwise stated.
CHF, congestive heart failure; CLD, chronic lung disease; 3MS, Modified Mini-Mental State Examination.
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may benefit from more social and health
engagement.

We found that Māori were less likely to use the
internet or cell phones. This concurs with other
research showing Māori are more likely to live in
homes without telecommunications, including the
internet.12 In the 2013 socioeconomic indicators
from The Ministry of Health, 69.4% of Māori males
and 68.6% of Māori females had access to the
internet. For non-Māori males, 84.3% had access to
the internet as did 83.2% of non-Māori females.13

This could be regarded positively as Māori may
spend more time face-to-face with others because
social and community activities are more important.

More than half of bothMāori and non-Māori groups
watched pay TV. Other studies conducted in New
Zealand show that TV is still the preferred enter-
tainment modality in New Zealand homes when
participants come from a lower socioeconomic
background. A study conducted by the Ministry of
Culture andHeritage showed that 84% of non-Māori
and 80% ofMāori watched live TV.14 Of people aged
$55 years, 84% watched TV. We add that people of
advanced age watch not just TV but pay-per-view
TV to fulfil their entertainment needs.12

A Denmark study emphasised the utility of daily
text messaging about medication reminders as well
as requests for peak flow measurement and medi-
cation dosages. Text messaging was a convenient,
reliable, cheap and secureway to increase adherence
to asthma medications and help control asthma
symptoms.15 Text messaging is also successful in
smoking cessation and mental health strategies.16

The pathway to disparity in health outcomes for
Māori is complex, and disparity in access to cell
phones may represent lower access to such forms of
health-care innovation. This may be confounded by
socioeconomic inequalities.17, 18 We found that the
use of text messaging in a health-related context; for
example, follow-up blood tests or peer–peer sup-
port, may not be feasible due to ethnic and age-
related disparities in cell phone and internet use.
However, if cell phones became more ‘age friendly’,
such as having a larger screen and numbers and
simpler icons, then this platform for monitoring of
health conditions may be more relevant. Further
work is needed before cell phone-based interven-
tions can be used in the very elderly.

Furthermore, people whose only source of income
is a government pension are less likely to be able to
afford cell phones and internet, so they are less able
to use them in a health-related context. Follow-up
studies could look at implementing cell phone and
computers in screening and management of health
conditions for the very elderly.

Higher cognitive abilities predict successful out-
comes in computer training,19 and younger people
are more likely to be using computers.20 We show
similar effects in the very old. Computer use pre-
sents special challenges to older adults, ranging
from difficulties using the mouse due to psycho-
motor deficits, to problems finding specific com-
puter icons due to executive and memory function
that decline with age,21 even though older adults are
relying more on internet use. In our study, the
internet was used by the minority of participants
aged in their 80s. However, there is increasing
evidence to support the ‘use it or lose it’ notion that
remaining mentally active helps to preserve cogni-
tive function. Therefore, promoting computer and
internet use is important in the aging population,
and older peoplemight appreciatemessages that the
use of internet and cell phones can make hard or
mobility-dependant tasks easier, that the technol-
ogy is available 24/7, that it helps to maintain
relationships and to ease depression and isolation
and it may be able to make your ‘voice’ louder by
contributing to polls and similar things.22–24

Conclusion

This study adds to the literature on technology use
by older people. Correlates of cell phone use differed
between Māori and non-Māori. Careful thinking is
needed before implementing health innovations
reliant on cell phones for the very old. Trends in use
of technology should be followed over time.

Competing interests

The authors declare no potential, perceived or real
conflicts of interest.

Acknowledgements
The data collection for all LiLACS NZ participants
was supported by the Health Research Council of
New Zealand (HRC 09/068B; UoA ref: 3624940)
and Ministry of Health New Zealand (MOH

ORIGINAL RESEARCH PAPER
ORIGINAL RESEARCH: HEALTH SERVICES

JOURNAL OF PRIMARY HEALTH CARE 39



ref: 345426/00; UoA ref 3703221), which funded the
project management and data collection work; and
Ngā Pae o te Māramatanga (UoA ref: 3624946),
which funded the Māori engagement and project
management. We wish to acknowledge the
participants, their families and whānau for
supporting the study. We thank Te RōpuKaitiaki o
ngā tikanga Māori for their guidance. We
acknowledge the community partners in LiLACS
NZ who engaged with participants and collected
data (Western Bay of Plenty Primary Health
Organisation, Ngā Matāpuna Oranga Kaupapa
Māori Primary Health Organisation, Te Korowai
Aroha Trust, Te R%unanga o Ngati Pikiao, Rotorua
Area Primary Health Services, Ngati Awa Research
&Archives Trust, Te R%unanga o Ngati Irapuaia and
Te Whanau a Apanui Community Health Centre).

References
1. National Populations Projection. 2009 (base)-2061.

Wellington: NZ Stats; 2009. [cited 2019 October]. Available
from: http://www.stats.govt.nz/browse_for_stats/population/
estimates_and_projections/nationalpopulationprojections_
hotp09base-61.aspx

2. World Health Organization. Chronic Diseases. Geneva: World
Health Organization; 2009.

3. Zickuhr K, Madden M. Older adults and the internet use.
Washington DC: Pew Research Center: Internet and Tech-
nology; 2012. [cited 2018 December]. Available from: https://
www.pewresearch.org/internet/2012/06/06/older-adults-
and-internet-use/

4. Czaja SJ, Sharit J. Age differences in attitudes towards
computers: the influence of task characteristics. J Gerontol-
ogy: Series B. 1998;53B:P329–40. doi:10.1093/geronb/53B.
5.P329

5. de Jongh T, Gurol-Urganci I, Vodopivec-Jasmsek V, et al.
Mobile phone messaging telemedicine for facilitating self
management of long term illnesses. Cochrane Database Syst
Rev. 2012;12:CD007459. doi:10.1002/14651858.
CD007459.pub2

6. Kerse N, Teh R,Moyes S, et al. Cohort profile: Te Puawaitanga
o Nga Tapuwae Kia Ora Tonu, Life and Living in Advanced
Age: a cohort study in New Zealand (LiLACS NZ). Int J
Epidemiol. 2015;44(6):1823–32. doi:10.1093/ije/dyv103

7. Teh R, Doughty R, Connolly M, et al. Agreement between self-
reports and medical records of cardiovascular disease in
octogenarians. J Clin Epidemiol. 2013;66:1135–43. doi:10.
1016/j.jclinepi.2013.05.001

8. Hayman KJ, Kerse N, Dyall L, et al. Life and Living in Advanced
age: a Cohort Study in New Zealand, Te Pua-waitanga O Nga
Tapuwae Kia ora Tonu: - LILACS NZ, study protocol. BMC
Geriatr. 2012;12:33. doi:10.1186/1471-2318-12-33

9. Jones TG, Schinka JA, Vanderploeg RD, et al. 3MS normative
data for the elderly. Arch Clin Neuropsychol. 2002;17(2):171–
7. doi:10.1093/arclin/17.2.171

10. Holsinger T, Plassman BL, Stechuchak KM, et al. Screening for
cognitive impairment: comparing the performance of four
instruments in primary care. J Am Geriatr Soc. 2012;60(6):
1027–36. doi:10.1111/j.1532-5415.2012.03967.x

11. Ministry of Social Development. The Social Report. Te Pur-
ongo oranga tangata. Wellington: Ministry of Social Develop-
ment; 2016.

12. Ministry of Health. Socioeconomic indicators. Wellington, New
Zealand: Ministry of Health; 2013.

13. Dyall L, Kepa M, Teh R, et al. Cultural and social factors and
quality of life of Ma-ori in advanced age. Te puawaitanga o nga
tapuwae kia ora tonu – Life and living in advanced age: a cohort
study in New Zealand (LiLACS NZ). N Z Med J. 2014;
127(1393):62–79.

14. Fryer K, Kalafatelis E, Palmer S. Cell phone and technology use
in octogenarians. [conference presentation]. Wellington: Min-
istry for Culture and Heritage and Te Puni Kokiri, 2009. [cited
2020 February 13] Available from: http://www.conference.co.
nz/files/docs/00gp18/1530%2004%20astrid%20atlas.pdf

15. Park LG, Howie-Esquivel J, Dracup K. A quantitative system-
atic review of the efficacy of mobile phone interventions to
improve medication adherence. J Adv Nurs. 2014;70(9):
1932–53. doi:10.1111/jan.12400

16. Agyapong VIO, Farren CK, McLoughlin DM. Mobile phone text
message interventions in psychiatry- what are the possibili-
ties? Curr Psychiatry Rev. 2011;7(1):50–6. doi:10.2174/
157340011795945847

17. Kerse N, Teh R, Moyes SA, et al. Socioeconomic correlates of
quality of life for non-Ma-ori in advanced age: Te Pua-waitanga o
Nga Tapuwae Kia ora Tonu. Life and Living in Advanced Age: a
Cohort Study in New Zealand (LiLACS NZ). N Z Med J.
2016;129(1441):18–32.

18. Robson BPG, Cormack D. Unequal Impact II: Ma-ori and Non-
Ma-ori Cancer statistics by deprivation and rural-urban status,
2002–2006. Wellington: Ministry of Health; 2010.

19. Curtis E, Harwood M, Riddell T, et al. Access and society as
determinants of ischaemic heart disease in indigenous popu-
lations. Heart Lung Circ. 2010;19(5–6):316–24. doi:10.1016/j.
hlc.2010.04.129

20. Bramley D, Hebert P, Jackson R, Chassin M. Indigenous
disparities in disease-specific mortality, a cross-country
comparison: New Zealand, Australia, Canada, and the United
States. N Z Med J. 2004;117(1207):U1215.

21. Ownby RL, Czaja SJ, Loewenstein D, Rubert M. Cognitive
abilities that predict success in a computer-based training
programme. Gerontologist. 2008;48:170–80. doi:10.1093/
geront/48.2.170

22. Fox S. Seniors and the internet: Pew Internet and American
Life Project. Washington DC: Pew Research Center; 2006.

23. Charness N, Boot WR. Aging and information technology use:
potential and barriers. Curr Dir Psychol Sci. 2009;18:253–8.
doi:10.1111/j.1467-8721.2009.01647.x

24. Cotten SR, Anderson WA, McCullough BM. Impact of internet
use on loneliness and contact with others among older adults:
cross sectional analysis. J Med Internet Res. 2013;15(2):e39.
doi:10.2196/jmir.2306

ORIGINAL RESEARCH PAPER
ORIGINAL RESEARCH: HEALTH SERVICES

40 JOURNAL OF PRIMARY HEALTH CARE

http://www.stats.govt.nz/browse_for_stats/population/estimates_and_projections/nationalpopulationprojections_hotp09base-61.aspx
http://www.stats.govt.nz/browse_for_stats/population/estimates_and_projections/nationalpopulationprojections_hotp09base-61.aspx
http://www.stats.govt.nz/browse_for_stats/population/estimates_and_projections/nationalpopulationprojections_hotp09base-61.aspx
https://www.pewresearch.org/internet/2012/06/06/older-adults-and-internet-use/
https://www.pewresearch.org/internet/2012/06/06/older-adults-and-internet-use/
https://www.pewresearch.org/internet/2012/06/06/older-adults-and-internet-use/
http://dx.doi.org/10.1093/geronb/53B.5.P329
http://dx.doi.org/10.1093/geronb/53B.5.P329
http://dx.doi.org/10.1002/14651858.CD007459.pub2
http://dx.doi.org/10.1002/14651858.CD007459.pub2
http://dx.doi.org/10.1093/ije/dyv103
http://dx.doi.org/10.1016/j.jclinepi.2013.05.001
http://dx.doi.org/10.1016/j.jclinepi.2013.05.001
http://dx.doi.org/10.1186/1471-2318-12-33
http://dx.doi.org/10.1093/arclin/17.2.171
http://dx.doi.org/10.1111/j.1532-5415.2012.03967.x
http://www.conference.co.nz/files/docs/00gp18/1530&percnt;2004&percnt;20astrid&percnt;20atlas.pdf
http://www.conference.co.nz/files/docs/00gp18/1530&percnt;2004&percnt;20astrid&percnt;20atlas.pdf
http://www.conference.co.nz/files/docs/00gp18/1530&percnt;2004&percnt;20astrid&percnt;20atlas.pdf
http://www.conference.co.nz/files/docs/00gp18/1530&percnt;2004&percnt;20astrid&percnt;20atlas.pdf
http://www.conference.co.nz/files/docs/00gp18/1530&percnt;2004&percnt;20astrid&percnt;20atlas.pdf
http://dx.doi.org/10.1111/jan.12400
http://dx.doi.org/10.2174/157340011795945847
http://dx.doi.org/10.2174/157340011795945847
http://dx.doi.org/10.1016/j.hlc.2010.04.129
http://dx.doi.org/10.1016/j.hlc.2010.04.129
http://dx.doi.org/10.1093/geront/48.2.170
http://dx.doi.org/10.1093/geront/48.2.170
http://dx.doi.org/10.1111/j.1467-8721.2009.01647.x
http://dx.doi.org/10.2196/jmir.2306

