Age and Ageing 201 1; 40: 358-363
doi: 10.1093/ageing/afr03 1
Published electronically 22 March 201 |

© The Author 201 1. Published by Oxford University Press on behalf of the British Geriatrics Society.
All rights reserved. For Permissions, please email: journals.permissions@oup.com

Living arrangements, relationship to people in
the household and admission to care homes for
older people

Mark McCanN', MicHAEL DoONNELLY?, DErRMOT O’REILLY?

'Institute of Child Care Research, Queens University Belfast, Belfast, UK
’Centre for Public Health, Queens University Belfast, Belfast, Antrim, UK

Address correspondence to: M. McCann. Tel: (+44) 02890973 163; Fax: (+44) 02890973943. Email: markmccann@qub.ac.uk

Abstract

Objective: to assess the separate contributions of marital status, living arrangements and the presence of children to sub-
sequent admission to a care home.

Design and methods: a longitudinal study derived from the health card registration system and linked to the 2001
Census, comprising 28% of the Northern Ireland population was analysed using Cox regression to assess the likelihood of
admission for 51,619 older people in the 6 years following the census. Cohort members’ age, sex, marital and health status
and relationship to other houschold members were analysed.

Results: there were 2,138 care home admissions; a rate of 7.4 admissions per thousand person years. Those living alone
had the highest likelihood of admission [hazard ratio (HR) compared with living with partner 1.66 (95% CI 1.48, 1.87)] but
there was little difference between the never-married and the previously married. Living with children offered similar pro-
tection as living with a partner (HR 0.97; 95% CI 0.81, 1.16). The presence of children reduced admissions especially for
married couples (HR 0.67 95% CI 0.54, 0.83; models adjusting for age, gender and health). Women were more likely to be
admitted, though there were no gender differences for people living alone or those co-habiting with siblings.

Implications: presence of potential caregivers within the home, rather than those living elsewhere, is a major factor deter-
mining admission to care home. Further research should concentrate on the health and needs of these co-residents.
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Introduction

Permanent admission to a care home is an expensive
means of providing care for older people and most would
prefer to remain in their own homes. Although statutory
community care services can substitute for care home pro-
vision, the informal and unpaid support network provided
by friends and relatives is probably a more important com-
ponent of care in the community [1]. One simple indicator
of social support is a person’s living arrangements, as the
household composition may play an important part in
ensuring their day-to-day wellbeing by offering practical,
social and economic support in the home.

There are several systematic reviews of the influence of
factors such as living arrangements on care home admis-
sion. One such review found ‘unequivocal evidence’ of a

358

higher admission risk for people living alone [2]; another
doubling in the odds for people living alone [3], while a
third found no association [4]. The first two studies
focussed on US cohorts. The third included studies from
any developed country, but only population cohorts. While
living alone seems an intuitive indicator of isolation and
poor health outcomes, the evidence is not conclusive. This
paper aims to provide further evidence regarding the effect
of living arrangements on care home admission using a
large population-based cohort study.

While the review of population studies found inconclusive
evidence for the effect of living alone, inspection of individ-
ual studies (including those not included in previous reviews)
shows some evidence of variation by household composition.
Some studies found lower admissions if living with unmar-
ried compared with married children [5]. Others found
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increased admissions if living with any other family [0], or any
other people [7] compared with living with a spouse.
Household size shows some association, in that one person
households have the highest admission rates, though there is
unclear evidence as to whether increasing size further reduces
risk [8, 9]. This study uses novel classifications of household
structure to assess the importance of living arrangement as a
risk factor for admission (please note that this paper refers to
the statistical concept of ‘risk’ throughout the report rather
than risk of a negative outcome; as admission to a cate home
is not an indication of failure).

There is inconclusive evidence surrounding gender as a
factor influencing admission rates [2, 10]; however, it is
plausible that gender modifies the effect of marital status
or living arrangements on admission risk, as an older
person’s gender largely predetermines characteristics of
their spouse (e.g. women tend to marry older men).

In the Northern Ireland health and social care system,
access to care for older people is determined primarily by
needs assessment, and co-payments for the cost of care are
determined by individuals’ means to pay. All nursing and
residential homes are required by law to register with a
single inspectorate, and this study is based on admissions
to these facilities only rather than other care facilities.

Methods

The cohort

The Northern Ireland Longitudinal Study (NILS) is an
approximate 28% sample of the population derived from
the Northern Ireland health card registration system which
links to the census. The use of the NILS for research was
approved by the Office for Research Ethics Committees
Northern Ireland (ORECNI). Use of the health card regis-
tration database enables change of address information and
subsequent mortality events to be linked for cohort
members. A cohort was defined of 51,619 people aged 65
or over at the time of the census not living in a care home.
All characteristics were taken from census returns; age, sex,
marital status and two measures of self-reported morbidity;
a limiting long-term illness (LLTI) question: ‘do you have a
long-term illness, health problem or disability which limits
your daily activities or the work you can do? Yes/No’ and
another on general health (GH): ‘over the last twelve
months would you say your health has on the whole been:
good, faitly good or not good’. Self-reported health is an
independent risk factor for future mortality and use of
health services [11].

Although NILS only links events over time for cohort
members, the characteristics of other household members
can be included as contextual information. Census data
were used to group households according to whether or
not the cohort member was living alone; relationship to
co-residents if not alone and marital status (co-habiting was
treated as married). This produced 10 groups for the analy-
sis (see Table 1). The ‘partner and others’ category referred
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Table |. Distribution of personal characteristics and living
arrangements/marital status at the time of the Census, and
numbers (%) admitted to care homes in the subsequent
6 years

Living Male Female
arrangement
Total (% of Admitted Total (% of Admitted
variable) no. (%) variable) no. (%)
Total 21,548 575 (2.7) 30,071 1,563 (5.2)
Age
65-74 13,461 (62) 160 (1.2) 16,298 (54) 280 (1.7)
75-84 6,927 (32) 313 (4.5) 10,762 (36) 827 (7.7)
85+ 1,160 (5) 102 (8.8) 3,011 (10) 456 (15.1)
General health
Good 7.758 (36) 110 (1.4) 8,976 (30) 238 (2.6)
Fairly good 8,482 (39) 217 (2.6) 12,579 (42) 704 (5.6)
Not good 5,308 (25) 248 (4.7) 8,516 (28) 621 (7.3)
Limiting long-term illness
No 10,080 (47) 157 (1.6) 12,753 (42) 375 (2.9)
Yes 11,468 (53) 418 (3.0) 17,318 (58) 1,188 (6.9)

Living arrangement/marital status
Lives alone

Never 1,411 (7) 81 (5.7) 2,129 (7.1) 176 (8.3)

married

Matried and 2,273 (11) 114 (5.0 9,595 (32) 759 (7.9)

widowed

Separated/ 714 (3) 23 (4.6) 670 (2) 18 (2.7)

divorced

Married N N 215 (1) 22 (10.2)
Lives with

Partner 10,854 (50) 218 (2.0) 8,708 (29) 225 (2.6)

Partner and 3,618 (17) 38 (1.1) 2,646 (9) 46 (1.8)

children

Partner and 470 (2) 12 (2.6) — —

others

Siblings 664 (3) 33 (5.0) 1,125 (4) 75 (6.7)

Children 898 (4) 25 (2.8) 3,484 (12) 146 (4.2)

Others/ 646 (3) 23 (3.6) 1,499 (5) 96 (6.4)

complex

*Separated/Divorced’ and ‘Married’; and Siblings’ and ‘partner and others’
categories aggregated for presentation due to low-cell counts, regression
models based on disaggregated data.

to people living with a spouse and any combination of non-
relative, sibling or other relative, or children plus others (i.e.
not in the partner and children category). The ‘other/
complex’ category comprised cohort members living with
any other combination of child, sibling, other relatives and
non-relatives not falling under another category. About half
of the ‘others’ in the ‘partner and others’ and ‘other/
complex’ category were non-relatives.

Identification of care homes

Information from the regional care home inspectorate,
which has a statutory responsibility to collect and publish
information on care homes, was used in preference to
census data which is known to misclassify some smaller
homes [12]. This register automatically excludes other non-
institutional catre facilities such as sheltered accommodation
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or special housing schemes. Information on 399 registered
cate homes for older people operating during the study
period was linked to the 2001 census by the NILS data cus-
todians. These data were used to exclude people in care
homes at the time of the census and to identify those who
were admitted over the course of the follow-up petiod.

Statistical analysis

The relationship between resident and household character-
istics and risk of admission during the 6 years of follow-up
was investigated using Cox regressions. Proportional
hazards assumptions were graphically checked for each
variable. Interaction terms between sex and living arrange-
ment were used to assess different effects of living arrange-
ment on admission risk for men compared with women.

Two sets of sensitivity analyses were undertaken: the
first examined the association of study variables with
admission in single-year intervals to examine the effects of
possible change in baseline characteristics duting follow-up;
the second examined admission to nursing homes only to
see if the significance of household composition varied
according to the type of care home.

Results

There were 51,619 individuals in the NILS cohort aged 65
and over and not living in a care home for older people at
the time of the 2001 Census. Table 1 shows the distribution
of the cohort characteristics at baseline and proportions
admitted over the following 6 years. A third (17,947) of
people lived alone. People living alone were predominantly
female (74%) compared with those living with others
(50%), and were on average 3.2 years older (mean age 76.2
(SD 6.9) compared with 73.0 (SD 6.1)). Less of those
living alone reported ‘Good” GH (28% compared with
35%), and a greater proportion reported having a LITI
(60% compared with 54%). Almost half of the cohort lived
in two person households, the majority of whom were
living with their partner (see Table 1). Of those people
without a partner 6,730 were living with their children,
1,955 with siblings and 2,260 were living with other family
members or in non-family households.

The health status and living arrangements of cohort
members at baseline were related. Logistic regression analy-
sis (models not shown) found that people living alone and
widowed were more likely to report a LITT than those
living with a partner (OR 1.30; 95% CI 1.24,1.37), while
those who were separated or divorced had a higher preva-
lence still (OR 1.65; 95% CI 1.47,1.84). Those living with
children had a greater likelihood of reporting a LLITI,
whether also living with a partner (OR 1.16; 95% CI 1.09,
1.23) or with children only (OR 1.76; 95% CI 1.64, 1.89).
Cohort members living with a sibling had the best health
(OR 0.89; 95% CI 0.81, 0.97). Similar differences in health
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Table 2. Relative hazards of admission to a care home by
living arrangements, adjusting for age and health variables,
stratified by sex

Living arrangement males ~ Age Age, general health and LITT

Live alone
Never married 2.70 (2.09, 3.48)  2.57 (1.99, 3.32)
Widowed 1.55 (1.22,1.95)  1.44 (1.14, 1.82)
Separated/divorced 2.87 (1.86, 4.41)  2.39 (1.55, 3.68)
Married 1.83 (0.90, 3.72)  1.94 (0.96, 3.93)
Lives with
Partner Reference Reference

Partner and children

0.63 (0.45, 0.89)
1.42 (0.80, 2.55)

0.61 (0.43, 0.85)

Partner and others 1.38 (0.77, 2.47)

Siblings 2.41 (1.67,3.47)  2.39 (1.66, 3.45)

Childten 1.14 (0.75, 1.73)  1.05 (0.69, 1.58)

Others/complex 1.35 (0.88,2.08)  1.19 (0.78, 1.84)
Females Age Age, general health and LITT
Live alone

Never married 1.79 (1.46,2.19)  1.86 (1.52, 2.27)

Widowed 1.50 (1.29, 1.76) ~ 1.47 (1.26, 1.72)

Separated/divorced 1.31 (0.81,2.12)  1.18 (0.73, 1.90)

Married 1.81 (1.17,2.81)  1.74 (1.12, 2.70)
Lives with

Partner Reference Reference

Partner and children 0.85 (0.61, 1.19) ~ 0.82 (0.59, 1.14)

Partner and others 049 (0.18, 1.31)  0.47 (0.18, 1.27)
Siblings 1.46 (1.12,1.90)  1.52 (1.17, 1.98)
Children 0.97 (0.79, 1.20)  0.90 (0.73, 1.11)
Others/complex 119 (0.93,152) 1.1 (0.87, 1.42)

status wetre found using GH (dichotomised into not good
versus faitly good/good) rather than LITL

Over the 6 years of follow-up, 2,138 (4%) of the cohort
were admitted to a care home, a rate of 7.4 admissions per
thousand person years at risk. Risk of admission increased
with age, female sex and poor health status. Cohort
members living alone had a greater likelihood of admission
than those living with a partner, even after adjustment for
age, sex and health status. Admission rate for the widowed,
separated and divorced was similar to the never married
with the exception of widowed men who were less likely
than never married men to be admitted (Table 2). The
results from unstratified models showed that living with a
partner was better than with siblings (hazard ratio (HR) for
admission 1.78; 95% CI 1.44, 2.21) or living in other
complex houschold arrangements (HR 1.17; 95% CI 0.95,
1.44). People living with their partner and others showed a
similar likelihood as people living with their partner only
(HR 0.93; 95% CI 0.57, 1.54). Living with children reduced
admission risk. Among people living with a partner, those
with children were 30% less likely to be admitted to a cate
home (fully adjusted HR 0.70 95% CI 0.55, 0.89; models
not shown); and although people without partners but
living with children had poorer health than those living
with partners, there was no difference between the two
groups in the risk of admission (fully adjusted HR 0.96;
95% CI 0.80, 1.15). The effect of living arrangements on

admission was modified by sex (Chi-square for
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interaction=44.48, 10 d.f.; P<0.01) and the results strati-
fied by sex are presented in Table 2. The differences in
admission between living alone and with other people
tended to be greater for men than for women. Men who
were separated/divorced were 2.5 times as likely to be
admitted to a cate home as those who were living with a
partner; for females there was little evidence of raised likeli-
hood (HR 1.18; 95% CI 0.73, 1.90).

Models looking at risk of admission to a nursing home
only produced essentially the same associations with living
arrangements as those found for admission to any type of
home (nursing or residential care home) as presented
above. Nursing home residents would be expected to be in
poorer health; however, the self-reported health measures
here do not appear to differentiate between the two types
of care. There was some attenuation in the magnitude of
risk estimates at time points further from the Census (e.g.
HR for LI'TT baseline to year 1 4.00 95% CI 2.99, 5.35),
HR year 4 to year 5 2.84 95% CI 2.26, 3.52), however altet-
ing time from baseline assessment of characteristics did not
lead to changes that would affect the interpretation of the
presented findings.

Discussion

This study builds upon previous research on risk of admis-
sion to a cate home for older people, and using novel com-
binations of marital status and living arrangements has
clarified some of their relative contribution.

Living alone increased admission risk compared with
living with a partner, and some of this is due to differ-
ences in health. A Finnish study found that former
marital status continued to make a difference, with the
alone and never married having a higher admission risk
than those living alone but previously married [7]. Other
studies [13, 14] showed that informal care from neigh-
bours, family and friends in the community can reduce
admission. These results suggest the principal factor
reducing admission risk is support coming from
co-residents within the houschold. Alternatively, it may
be that people with the least family support outside the
houschold (the never married) receive more domiciliary
care to ameliorate the risk conferred by social isolation
than people with more family support (widowed,
divorced and married). No measures relating to support
outside the household were available in this study; hence
both interpretations are tentative.

Not all co-habitation is equally beneficial. As with other
studies, we found that marriage is associated with a
reduced risk of admission [5, 9, 15, 16]; but living with
a sibling does not confer the same protection as living with
a partner. Given that siblings and spouses are of similar age
and will have shared the same physical and social environ-
ments as the cohort member for much of their lives, this
suggests being married itself, rather than presence of others
is of importance. Siblings should be able to provide the

Living arrangements and care home admission

instrumental support, such as help with daily activities
thought to explain lower admission rates of people living
with spouses [17, 18], yet men and women living with sib-
lings are about 75 and 40% more likely than those living
with partners to be admitted. The lower levels of LIIT at
baseline for people living with a sibling may be a reflection
of the relative failure of siblings to care for sicker kinfolk. It
appears that marriage brings a level of commitment and
willingness to undertake a greater level of care provision
not shared by other family or household members, with the
exception of children (see below). Partners may be more
comfortable providing personal care than siblings. The
effects of the additional financial benefits associated with
marriage [18] could not be assessed or adjusted for in the
current study.

Children are the second most common informal carer
group after spouses and the finding in the current study
that people living with children have worse health at base-
line than their peers who are living independently is in
keeping with research that suggests older people move to
live with children to receive informal care [19]. The pres-
ence of children reduced the risk of admission for married
couples (compared with couples without children), which is
remarkable as the former had worse health at baseline.
Single people living with children also had lower admission
rates than previously married people living alone, but
similar risk to those living with partners. The benefits of
living with children may be due to the extra sense of duty
arising from family bonds, because they are younger and
more capable of undertaking a demanding support role, or
family members may increase their caregiving commitment
rather than see their potential inheritance spent on nursing
home fees [20]. Grundy has shown that living with never-
married children reduced the risk of admission, but with
married children the risks were similar to those living alone
[15], perhaps because of competing responsibilities. Some
researchers suggest that the presence of daughters is more
important than sons for reducing the risk of admission
[13, 21].

This was a large representative census-based study and
the linkage of data from the regional inspectorate has cit-
cumvented the caveats associated with other census-based
studies. There are, however, some limitations that should be
mentioned. The first was the inability to identify changes in
living arrangements or health status during follow-up.
Others have made comparisons across successive censuses
[15, 22], this will not be possible in Northern Ireland until
after the next census. However, models looking at likeli-
hood of admission over shorter time frames showed similar
results, lending credence to the wvalidity of the reported
associations.

The census-based measures of health status are unli-
kely to have fully accounted for health problems that lead
to the requirement for care home admission; around half
of this cohort reported having a LITI, whereas the actual
prevalence of physical disability is much lower in the
general population. These health measures will not closely
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approximate the risk conferred by dependence in activi-
ties of daily living as could be assessed using more sensi-
tive health measures. Furthermore, these measures could
not capture the sudden onset or worsening of condition
during follow-up. The lack of information on psychologi-
cal health is a major drawback, as dementia and cognitive
ability are major factors influencing admission [23, 24].

As with most other research in this area, we did not
differentiate between cohabiting and married couples,
which may be an increasingly important consideration for
future cohorts of older people. To our knowledge only one
study, in Finland, has been able to do this, showing that
cohabiting is as protective as marriage for men though not
for women [7].

Finally, the culture and composition of Northern
Ireland’s society may mean that the findings reported here
may not be directly transferred to other populations.
However, we believe that while there are likely to be differ-
ences in the population distribution according to marital
status and living arrangements [25] and the amount of
intergenerational contact [26], the relative importance of
admission risk according to marital status and living
arrangement reported here ate likely to relevant elsewhere.

Key points

* The importance of living arrangements for care home
admission risk remains uncleat.

* A population-based cohort study was used to investigate
the importance of living arrangements for care home
admission risk.

* Living with children or a spouse appeared more protective
than living with others.

* Presence of people in the houschold, rather than outside
the home seems to be the main factor affecting admission
risk.
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Standing on textured surfaces: effects on
standing balance in healthy older adults
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Abstract

Background: standing on textured surfaces or wearing textured shoe insoles can alter balance performance. This evidence,
although inconclusive, offers a potential intervention for improving balance in older adults. This study explored the effect
of standing on textured surfaces on double-limb balance in older adults and changes in muscle activity as a possible mech-
anism of effect.

Methods: 50 healthy older adults (29 female, age mean [1SD] 75.1 [5.0]) stood quietly in six conditions—eyes open and
closed on two different textured surfaces and a smooth surface control. Mediolateral sway, anterior-posterior sway and
centre of pressure velocity wete extracted from a force platform and lower limb muscle activity collected using surface elec-
tromyography (EMG) over 30 s.

Results: for mediolateral range with eyes closed, there was a statistically significant effect of texture (I [2, 47] = 3.840,
P = 0.033). This was attributed to a 9.2% decrease with Texture 1 compared with Control. No such effects were seen in
any other balance variable or lower limb EMG activity for either visual condition.

Conclusion: the results suggest an effect of standing on textured surfaces on mediolateral sway in older adults, supporting
turther work to develop the therapeutic benefits of textured surfaces as an intervention to improve balance.

Keywords: textured surfaces, balance, muscle activity, older adults
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