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Housing-related control beliefs and independence in activities
of daily living in very old age

FRANK OSWALD!, HANS-WERNER WAHL!, OLIVER SCHILLING' &
SUSANNE IWARSSON 2

! Department of Psychological Ageing Research, Institute of Psychology, University of Heidelberg, Germany, and 2Department
of Health Sciences, Lund University, Sweden

Abstract

Control beliefs, i.e. a person’s perceived control over his or her own behaviour, are important predictors of psychological
functioning in old age. The aim of this study is to examine the mediating effect of housing-related control beliefs on the
relationship between housing accessibility and independence in activities of daily living (ADL). Moreover, cross-national
differences in five European countries were analysed, based on data from the ENABLE-AGE Project. Data were collected at
home visits with 1918 very old people aged 75-89 years, living alone at home in Swedish, German, British, Hungarian, and
Latvian urban areas. Assessments were based on standardized instruments with good psychometric properties. Correlations
showed small to medium relationships between accessibility, housing-related control beliefs, and ADL independence.
Further, multi-group structural equation modelling revealed that not only housing accessibility but housing-related control
beliefs explain unique portions of variation in the independent performance of daily activities. In particular, participants
with lower external control beliefs performed more independently in ADL. Though some differences among countries were
observed, cross-national similarity in correlative patterns existed regarding control beliefs and independence in ADL.
Introducing the concept of housing-related control beliefs into occupational therapy, comprehensively and cross-nationally,

has the potential to increase our professional understanding of older people’s housing situation.
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This research draws from links between psychologi-
cal theories on perceived control (1-3) and theories
on person-environment (P—E) fit processes in the
domain of housing in later life (4—6). Psychological
control theories support the argument that the
extent to which individuals believe they can control
their lives has advantages for all species capable of
influencing their environment (7). There is substan-
tial evidence supporting the notion that control
beliefs are a major driving force in explaining the
course and outcome of ageing (8-10). Among a
broad range of predictors, so-called internal control
beliefs (i.e. the belief that it is the “self”” that is the
major agent of outcomes) are of particular impor-
tance for independence in activities of daily living
(ADL) in old age (11,12). In addition, external
control beliefs (i.e. the belief that external forces are

causing outcomes) have revealed a negative relation
with everyday activity (e.g. 13—15). Though internal

‘and external control beliefs are partially related to

each other in theory, such differentiated tendencies
may be particularly pronounced in very old age.
Empirical literature refers to control beliefs in two
different ways. Control beliefs can either be regarded
as general attitudes, or in relation to specific
domains of everyday life, such as health, cognitive
functioning, or finances. Thus, control beliefs are
labelled as “general” versus “domain-specific”.
Although general control beliefs are good predictors
of autonomy, they tend to be less useful for under-
standing what happens in particular domains of
everyday life in detail (2). For example, age-related
increases in internal control exist for the domains of
work, finances, and control over marriage, whereas
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decreases have been found for control over relation-
ships with children, and control over one’s sex life
(16). One of the domains, becoming particularly
important as people age, is the private home
environment.

Findings from studies on everyday life in old age
suggest a reduction in action range, especially in very
old age (17). That is, older people spend more time
at home than younger people do, particularly when
they suffer from competence losses. According to
data from the Berlin Aging Study, about 80% of
older people’s daily activities take place at home,
particularly in very old age (18). Against this back-
ground, psychological control theory has recently
been applied to the housing domain in later life (19—
22). The construct of housing-related control beliefs
serves to explain whether everyday activity is per-
ceived as being contingent upon one’s own beha-
viour related to housing arrangements (internal
housing-related control) or whether housing is
perceived as being contingent upon external influ-
ences (external housing-related control), i.e. luck,
chance, fate, and powerful others.

From an environmental gerontology perspective,
housing-related control beliefs explicitly address how
ageing individuals interpret what Lawton coined
environmental press or richness (23,24). Environ-
mental press or richness is particularly important in
very old age, as the majority of older people strive to
preserve independence in their home environments
(25,26), although functional limitations and acces-
sibility problems increase with age. Particularly in
very old age, the relationship between housing and
daily independence is significant due to the increased
vulnerability of older adults to environmental chal-
lenges (27,28).

Previous studies have focused on the impact of
home hazards on negative health events, such as falls
(28-30), while evidence on the relationship between
P-E fit at home and independence in ADL is limited
(22,28). Housing accessibility problems, i.e. discre-
pancies between functional limitations and environ-
mental barriers, are a major indicator of P—E fit, or
rather misfit (4-6). Going further, we argue that
housing-related control is able to mediate possible
links between housing accessibility and indepen-
dence in ADL in very old age. An important
implication for the occupational therapy (OT) pro-
fession arising from such links would be to consider
housing-related control beliefs as a potentially cri-
tical variable supporting or hindering the outcome of
home modification and housing consultation.

Still unmet in the empirical literature is the need
to consider that housing is linked to the sociocultural
background of a person (e.g. 31-33). Cultural
differences in this regard are often addressed either

in terms of different migration patterns after retire-
ment (e.g. 34), or as differences due to climate,
religious background, and economics (e.g. 35,36).
Given that cultural differentiation is important in
order to understand the role of housing as people
age, cross-national research on housing is needed to
shed light on cross-country similarities and differ-
ences of relationships between housing accessibility,
housing-related control, and ADL. An important
implication for OT arising from such considerations
is that cross-country similarity would support on-
going efforts for a more harmonized training of OTs
across Europe, while differences would speak to the
need for a continued consideration of country
specifics in dealing with the dynamics between
demographic ageing and barrier-free environments
as a major target for OT interventions. Thus, we
argue that housing-related control beliefs are critical
for the understanding of the relation between hous-
ing accessibility and outcomes in terms of indepen-
dence in ADL.

The aim of this study is to examine the mediating
effect of domain-specific housing-related control
beliefs on the relationship between housing accessi-
bility and independence in ADL in very old age in
five different European research sites, using the
ENABLE-AGE Project (33,37) as the data source.
Our hypothesis is that people who perceive their life
at home as dependent upon their own responsibility
(high internal control) and less upon luck, chance,
fate, and powerful others (low external control), will
be more independent in ADL, regardless of housing
accessibility problems. Based on findings pointing to
the crucial role of external control beliefs in later life,
it is assumed that external control beliefs should
reveal a stronger connection in the expected direc-
tion as compared with internal housing-related
control beliefs. In addition, given the strong relation
between housing and sociocultural background, we
explore differences in these relationships in the five
research sites involved.

Material and methods
Sample

This study is based on data collected for the first
wave of the ENABLE-AGE Survey Study (33,37).
The target sample in each country was approxi-
mately 2000 very old persons living in single-person
households in geographically defined urban areas in
Sweden, Germany, the United Kingdom (UK),
Hungary, and Latvia. Very old individuals, particu-
larly those living in single households, have been
described as being particularly prone to “environ-
mental press” (6), because of sensory, mobility, and



cognitive declines (38). In order to consider the
different life expectancies in the countries involved,
the samples in Sweden, Germany, and the UK
consisted of persons aged 80-89 years, while in
Latvia and Hungary the sample consisted of persons
aged 75-84 years. In total, the ENABLE-AGE
Survey Study sample included 1918 participants
(78% women). As sociodemographic variables are
concerned, differences in finances reflect lower
income in the Eastern European compared with
the Western European research sites, whereas differ-
ences in education were minor. As basic health-
related indicators are concerned, participants were
asked to give information on a disease list (44 items
following the International Statistical Classification
of Diseases and Related Health Problems, 10th
revision, ICD-10), as well as on a list of 33 perceived
symptoms (39). These basic health indicators varied
among the national samples with slightly better
health in the Western European compared with the
Eastern European research sites. In all samples, the
duration of living in the present dwelling was >21
years (for details see Table I).

Although the age range was limited to 10 years at
each research site, housing accessibility problems
and independence in ADL were significantly related
to the age of participants (small to medium effect
sizes). That is, the older the participants, the more
accessibility problems were reported (Sweden: r=
0.33***  Germany: r=0.18**, UK: r=0.17**,
Hungary: r=0.21***, Latvia: »=0.19**), and the
older the participants, the less independent they

Table I. Sample description.
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were in ADL (Sweden: r = —0.29%**; Germany: r =

- —0.16**, UK: r = —0.14**, Hungary: r = —0.14**,

Latvia: r = —0.30**). Given the role of calendar age
in our study, further analyses will include age beside
the core variables.

Instruments

Housing accessibiliry. Objective housing was operatio-
nalized as the number of environmental barriers in
the home and the magnitude of housing accessibility
problems, assessed by the Housing Enabler (40). For
this study, a cross-national, reliable project-specific
version was used (41). The instrument is adminis-
tered in three steps, the first of which is the
dichotomous assessment of the personal component
of accessibility, measured through interview and
observation and covering both functional limitations
(13 items) and dependence on mobility devices
(2 items). The second step is the assessment of the
environmental component of accessibility, adminis-
tered as an observation assessing the presence or
absence of 188 environmental barriers in the home
and the immediate outdoor environment. The third
step is the computation of an accessibility score.
Using a complex matrix including predefined sever-
ity ratings 1—4 (42), the individual profile of func-
tional limitations/dependence on mobility devices is
juxtaposed with the environmental barriers present
in the home environment. The sum of all the
predefined points is added to a score that indicates
the magnitude of accessibility problems. In cases in

Variable Sweden Germany UK Hungary Latvia
(n=1918) (n=397) (n=450) (n=376) (n=392) (n=303)
Year of birth 1912-22 1912-22 1912-22 1917-27 1917-27
Age range 80-89 80-89 80-89 75-84 75-84
Age: M (SD) 84.6 (3.1) 85.1 (3.2) 84.8 (2.7) 80.7 (2.9) 79.4 (2.6)
Gender (% women) 74.6% 78.4% 70.0% 80.6% 88.5%
Education (yrs of schooling): M (SD) 8.8 (2.2) 11.6 (2.6) 9.9 (1.9) 9.7 (3.0) 11.3 (3.4)
Income/month in €: M (SD)* 1015 (410) 1569 (799) 1044 (527) 216 (99) 100 (37)
Evaluation of financial resources: % (n) as

Low 34.4 (130) 17.4 (76) 23.4 (86) 56.5 (218)  87.9 (262)
Average 54.5 (206) 73.3 (321) 65.5 (241) 39.9 (154) 12.1 (36)
High 11.1 (42) 9.4 (41) 11.1 (41) 3.6 (14) 0.0 (0)
General perceived health (1-5): M (SD)® 2.8 (1.1) 3.6 (0.8) 3.0 (1.0) 3.5 (1.0) 4.2 (0.7)
No. of diseases (0-44): M (SD)° 4.9 (2.9) 5.3 (3.0) 4.2 (2.7) 6.1 (3.9) 7.9 3.4)
No. of symptoms (0-30): M (SD)° 7.3 (4.3) 8.0 (4.5) 8.1 (4.9 10.7 (6.6) 13.8 (5.3)
Duration of living in same apartment / house (yrs): M (SD)  21.8 (17.4)  33.5(19.4) 25.0 (18.3) 33.9 (19.2) 24.7 (16.6)

®In total 269 participants (14%) refused to give information on income per month.
bSubjective evaluation, single item, higher scores indicate lower subjective health (SF 36). “Higher scores indicate more reported diseases/

symptoms.
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which no functional limitations or dependence on
mobility devices are present, the score is always
zero; higher scores thus mean more accessibility
problems.

Housing-related control beliefs. Housing-related con-
trol beliefs were assessed with the 24-item Housing-
related Control Beliefs Questionnaire, based on the
dimensions of “internal control” (8 items), “external
control: powerful others” (8 items), and “external
control: chance” (8 items) (scored 1-5) (20). The
internal control subscale covers 8 items, such as “I
have been able to set up my home in accordance with
my own personal ideas”, “Everything in my home
will stay the way it is, no one is going to tell me what
to do”, or “I myself decide whose help to accept
within or outside my home” (sumscore o =0.65). In
order to enhance reliability, the two external control
sub-scales were combined, resulting in sufficient
reliability for the 16 items, such as “Other people
have told me how to arrange the furnishings in my
home”, “Whether or not I can stay in my home
depends on luck and circumstance”, or “Where and
how I live has happened more by chance than
anything else” (sumscore o =0.72).

Independence in ADL. Independence in ADL was
professionally assessed using the ADL Staircase
(43), comprising five P-ADL items and four I-
ADL items. This instrument is administered using
a combination of interview and observation, and the
target of assessment is dependence on assistance
from another person when performing an activity.
The assessment is recorded on a three-graded scale:
independent, partly dependent, and dependent.
Validity and reliability of the instrument have been
widely demonstrated (27,43,44). We applied a rank-
based data treatment approach, where the assign-
ment of ranks is based on an item-wise comparison
of response patterns in the sample (45,46). More-
over, perceived independence in ADL was self-rated
on a single item (scored 0—10) from the Neuropsy-
chological Aging Inventory (NAI) “47).

Procedures and sample recruitment

Instruments and questions were translated into the
six languages involved (Swedish, German, English,
Hungarian, Latvian, and Russian; not all observa-
tion items were translated into Russian), followed by
iterative piloting in all countries. This was followed
by three-day interviewer training courses focusing on
rcliable administration of all instruments (41).
Thereafter, interviewers collected data at home
visits. In Sweden, Germany, and Latvia the inter-

viewer teams consisted of OTs, while the UK and
Hungarian teams were multidisciplinary (33,37).
The initial sampling strategy was to draw partici-
pants at random from official national registers (e.g.
address registers provided by national or local record
holders) in all countries, but this was only possible in
Sweden, Germany, and Hungary. In the UK and
Latvia, official national registers are not made
available for researchers in the way necessary for
this project. Thus, in the UK, the sampling strategy
relied on use of general practitioners’ patient lists,
while in Latvia participants were recruited at social
day care centres and through older people’s volun-
tary organizations. All participants were enrolled
after informed consent, following the ethical guide-
lines and procedures for formal ethical consent of
each country. All data were handled with strict
anonymity. Since community-dwelling very old per-
sons who live alone are considered to be very
sensitive and vulnerable concerning extensive exter-
nal contact with researchers, as expected the refusal
rates were considerable (59% in Sweden, 67% in
Germany, 39% in Hungary, 56% in Latvia; no
information available in the UK due to ethical
considerations). However, the most important rea-
sons for refusal were comparable in all countries,
such as “lack of interest or time”, “poor health”,
“distrust/fear” and “interview too stressful”.

- Al
Data analysis and statistical methods

Descriptive results were based on bivariate correla-
tive findings, using the Spearman correlation coeffi-
cient for ordered categorical variables. Correlation
coefficients are reported with » <0.001; p <0.01;
p <0.05. Regarding the effect sizes of correlation
coefficients, data analyses follow Cohen’s proposal
(48), arguing that r from 0.1 to 0.3 is considered as a
“small effect”, r from 0.3 to 0.5 as “medium”, and
r=>0.5 as “large” (note that these thresholds have
been proposed with regard to Pearson correlations,
and should be corrected if Spearman coefficients are
used; however, these corrections result in only minor
differences).

To test the hypothetically proposed relationships
between domains, a structural equation model
(SEM) approach was considered to be the optimal
strategy. SEM offers several benefits, in particular in
distinguishing the structural model, comprising
relations between the theoretical constructs under
study, from the measurement model, comprising the
measurement of these constructs by observed in-
dicators (for general overview on SEM, see (49)). In
this study, the structural part of the model com-
prised the latent factors of external housing-related
control beliefs (measured by 16 items, randomly



parcelled into four observed indicators), internal
housing-related control beliefs (measured by 8
items, randomly parcelled into two observed indica-
tors), and independence in activities of daily living
(two observed indicators, i.e. the ADL-staircase rank
and the single item rating of perceived indepen-
dence).

SEM computations were conducted with the
AMOS software (50), using the program’s full
information maximum likelihood estimator, which
allows for inclusion of cases with missing values in
some of the observed measures. Evaluation of model
fit was based on the comparative fit index (CFI) and
root mean squared error of approximation
(RMSEA). We followed widely accepted “rules of
thumb” for good model fit, i.e. CFI >0.90 and
RMSEA <0.05. We also report the chi-squared test
of overall model fit; however, this may not be used as
indicator of model misfit, as it causes a well-known
problem of over-rejection of true models due to large
sample sizes. Thus, when other indices are consis-
tently supporting a good fit, significance of the chi-
squared test should not be seen as a sign of a badly
fitting model (for discussion of SEM fit evaluation
see (51,52)). It should also be noted that use of the
above-mentioned maximum likelihood algorithm
treats the data as interval scaled, which may be
questioned for the measures included in our analysis.
However, robustness of the SEM maximum like-
lihood estimation procedure against such violations
of scale assumptions has been shown (53,54), such
that the procedure can be recommended as long as
the observed variables are not badly skewed (which
was not the case for our data). According to
conventional rules for graphical display of SEM,
observed variables (i.e. measures contained in the
database to be analysed) are represented by rectan-
gles, whereas latent factors are shown as circles.
Accessibility problems were included in the model
by the Housing Enabler sumscore. Housing-related
control beliefs and independence in ADL were
computed as latent factors. Arrows symbolize path
coefficients (i.e. regression coefficients in the SEM
regression equations) and curved double-headed
arrows symbolize covariance. Housing-related inter-

Table II. Correlations of p—e fit/accessibility problems, control beliefs,
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nal and external control beliefs were allowed to

- correlate, as implied in the theoretical considerations

of this construct. Moreover, age was implemented -
into the models and allowed to correlate with
housing accessibility problems due to the fact that
participants from different sites were of different
chronological age and that correlative findings
showed a close link between accessibility problems
and age. To reduce complexity, the reported SEM
figure shows results (estimates of path coefficients
and covariance) for the structural part of the model
only, and leaves out results of the measurement part.
The latter comprises equations for the observed
indicators of the latent factors, which have been
described earlier in the methods section and are
symbolized in Figure 1 by the tiny unnamed
rectangles. We also left out all variances that were
estimated in this SEM computation.

To address differences between the different
research sites in terms of structural relations, a
multi-group analysis was conducted (multi-sample
SEM). This particular modelling option allows for
the simultaneous estimation of sub-sample specific
model parameter values (e.g. regression coefficients,
variances, covariance between model variables) if the
total analysis sample consists of distinct sub-samples
(49). In the present study, this method serves to
compare between-country differences in the struc-
tural relations between the latent constructs as listed
above.

Results
Descriprive findings

First, regarding correlations of subscales within each
domain of interest, findings revealed that internal
control and external control were only weakly linked
(r=—0.17), although the correlation is statistically
significant (Table II). The correlation between the
outcome variables (i.e. professionally assessed and
perceived independence in ADL) revealed a moder-
ate link (r =0.49), underpinning that both indicators
can be considered as parts of the overarching domain
of independence in ADL.

and independence in activities of daily living for all participants.

Spearman correlation coefficients P-E fit HCQ external HCQ internal ADL
P-e fit/accessibility problems (total score) 1.00

Housing-related external control beliefs (HCQ®-E sumscore) 0.37*** 1.00

Housing-related internal control beliefs (HCQ-I sumscore) —0.03 —0.17%** 1.00

Independence in activities of daily living (ADL sumscore) —0.43%** —0.26*** 0.06* 1.00
Perceived independence in activities of daily living (single score) —0.43%** —0.36*** 0.26*** 0.49%**

Spearman correlation, p <0.001%**; p <0.01**; p <0.05*. *HCQ =“Housing-related Control Beliefs Questionnaire”.
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Second, the correlations between accessibility
problems, “housing-related control beliefs, and in-
dependence in ADL revealed statistically significant
correlations, though with small to medium effect
sizes. Thus, participants with more accessibility
problems reported more external control beliefs,
but not necessarily fewer internal control beliefs.
Moreover, they were assessed as and perceived
themselves as less independent in ADL. In particu-
lar, participants who reported low levels of external
control and high levels of internal control in the
domain of housing were more independent.

To reduce complexity, only a selection of bivariate
correlations demonstrating relationships in the five
different settings is displayed, i.e. between accessi-
bility problems and housing-related control beliefs
on the one hand and independence in ADL on the
other. As can be seen in Table ITI, correlations
between accessibility problems and perceived as
well as professionally assessed independence in
ADL are of medium to large effect sizes (r=
—0.39 to —0.52), indicating that participants with
accessibility problems were less independent in ADL,
in all sites. Concerning the relationships between
external control beliefs and independence in ADL,
consistently small to medium effect sizes (r = —0.25
to —0.49) indicate that participants with low levels
of external control performed more independently in
ADL in all sites. Correlations between internal
control beliefs and both indicators of independence
in ADL can be regarded as small effects (r < 0.29),
indicating that participants with more internal con-
trol beliefs were slightly more independent in ADL
in all sites (except for Germany). In addition, links
between housing-related external control beliefs and
independence in ADL were closer compared with
links between internal control and both outcomes in
most sites, indicating that particularly housing-
related external control beliefs might be important
for independence in ADL. In contrast, however,
Swedish participants had closer links between inter-
nal control and independence in ADL compared
with external control.

In sum, descriptive findings already provided
some support for our hypothesis on the bivariate
level of analysis. That is, housing-related control
beliefs played a substantial role in the relationships
between housing accessibility problems and inde-
pendence in ADL, with external control beliefs being
more important than internal control (except for
Sweden). As the comparability of relational patterns
in all five research sites is concerned, the descriptive
findings indicated a large degree of comparability
with minor differences in Sweden.

Table III. Correlations of p—e fit/accessibility problems, control beliefs and independence in activities of daily living for research sites.

Independence in activities of daily living

Perceived independence

ADI/IADL

Latvia

Germany UK Hungary Latvia Sweden Germany UK Hungary

Sweden

Spearman correlation

—0.51%**
—-0.49%*%

—0.39*** —0.52%** —0.49*** —0.50%** —0.48%** —0.41%** —0.44%** —0.51***
—0.35%** —0.32%*% —0.32%** —0.29%*x —0.34%** —0.44%**

—0.28*%**

—0.41***
—0.25%**

P-e fit/acc. problems
External control

—0.34%**

0.03 0.14** 0.21%** 0.20%** 0.28*** 0.18*** 0.19%** 0.24*** 0.29%*x

0.27**x

Internal control

Spearman correlation, p <0.001***; P <0.01**%; p <0.05*.



Mediating effect of housing-related control beliefs on the
relationship between housing accessibility and independe-
nce in ADL

In order to address our research aims in detail and
simultaneously for all five research sites, SEM
computations were conducted to analyse complex
relationships between the related domains. The
findings are shown in Figure 1. Model fit para-
meters, RMSEA =0.031 (90% confidence interval
0.028-0.035) and CFI=0.929, indicate that the
model fits our data well. Considerable amounts of
explained variance were obtained for independence
in everyday activities in Sweden (0.62), Germany
(0.47), the UK (0.42), Hungary (0.51), and Latvia
(0.64).

Figure 1 shows statistically significant direct
negative paths between accessibility problems and
independence in ADL in all sites, indicating that
independence in ADL was directly related to low
levels of housing accessibility problems. Moreover,
there were substantial paths between accessibility
problems, housing-related control beliefs, and in-
dependence in ADL, indicating that housing-related
control beliefs mediated the impact of accessibility
problems on independence in ADL. Further, the
impact of age on independence in ADL was com-
pletely mediated through differences in accessibility
problems and differences in housing-related control
beliefs.

In a more detailed perspective, consistently high
statistically significant positive paths between acces-
sibility problems and external control beliefs as well
as negative paths between external control and

Accessibility

Housing-related
External Control

Housing-related
Internal Control
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independence in ADL indicate that the mediating

- effect of housing-related control beliefs between

accessibility problems and independence in ADL -
was particularly evident for housing-related external
control beliefs in Germany, the UK, Hungary, and
Latvia. In these research sites, rather low path
coefficients indicate that internal control beliefs did
not mediate the relationship between accessibility
problems and independence in ADL. That is, the
greater the amount of accessibility problems that
existed in the homes of German, British, Hungarian,
and Latvian participants, the more they thought
others, fate, chance, or luck were responsible for
what happens at home and the less independent they
were in ADL. The extent to which these participants
believed that they had control over their homes was
not important in this regard.

In contrast, for the Swedish sample the opposite
relationship was observed. That is, a highly statisti-
cally significant negative path between accessibility
problems and internal control beliefs as well as a
positive path between internal control beliefs and
independence in ADL indicated a mediating effect
of housing-related internal control beliefs, whereas
external control played a minor role. In other words,
the lower the amount of accessibility problems that
existed in the Swedish homes, the more the partici-
pants thought they were responsible for what hap-
pened at home and the more independent they were
in their ADL. The extent to which these participants
believed that others have control over their homes or
that things at home happen due to luck or fate was
not important in this regard.

Independence in

Problems

Age

ADL

Figure 1. Multi-group SEM for P-E fit/accessibility problems, housing-related control beliefs and independence in daily activities.
RMSEA =0.031 (CI: 0.028-0.035); CFI=0.929; y>=433.0 (p <0.001). Numbers attached to arrows indicate paths for Swedish,
German, UK, Hungarian, Latvian sample with p <0.001***; p <0.01**; p <0.05*.
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In terms of our hypothesis on the mediating effect
of housing-related control beliefs, the data thus
mostly confirmed that participants who had fewer
accessibility problems perceived their life at home as
less dependent upon luck, chance, fate, and powerful
others (i.e. low external control beliefs) and were
also more independent in ADL (with the exception
of Sweden). However, the impact of housing-related
external control beliefs was particularly prominent in
this regard for participants in Germany, the UK,
Hungary, and Latvia, whereas in Sweden indepen-
dence in ADL was closely linked to high degrees of
internal control beliefs, i.e. perceiving the home as
dependent upon their own responsibility. Moreover,
independence in ADL also directly depended to a
large extent on low degrees of accessibility problems.
In other words, housing accessibility remained im-
portant for explaining independence in ADL, while
simultaneously considering housing-related control
beliefs.

Discussion

Addressing the construct of housing-related control
in its relation with housing accessibility and inde-
pendence in ADL is suggested in this research as a
new approach to better understand person—environ-
ment dynamics as people age. As theoretically
expected, the study provided the first empirical
evidence for the mediating effects of domain-specific
housing-related control beliefs on the relationship
between housing accessibility and independence in
ADL in very old age in five different European
research sites.

Bivariate correlations showed, on the descriptive
level, that independence in ADL was linked to low
magnitudes of accessibility problems as well as to
high internal and low external housing-related con-
trol beliefs. Next, again in accordance with our
research hypothesis, data from multi-group SEM,
simultaneously addressing links between different
domains in all five research sites, revealed that
housing-related control beliefs mediated the impact
of accessibility problems on independence in ADL in
very old age. That is, the more accessibility problems
existed in the homes of our participants, the more
they thought others, fate, chance, or luck were
responsible for what happened at home (except for
Sweden, where more accessibility problems were
related to the perception that participants thought
they were responsible for what happens at home)
and the less independent they were in ADL. How-
ever, the impact of accessibility problems on inde-
pendence in ADL was not fully mediated by
housing-related control beliefs, supporting the view

that housing accessibility remained important for
independence in ADL.

As far as our assumptions about the crucial role of
external control beliefs in later life are concerned
(e.g. 20), descriptive findings revealed closer links
between independence in ADL and external com-
pared with internal control. This indicates greater
importance of external control beliefs compared
with internal control beliefs in the domain of
housing, at least at first glance. However, SEM
data analyses revealed that external housing-related
control beliefs served to mediate accessibility pro-
blems and independence in ADL in all sites, except
for Sweden. Thus, our hypothesis is only partially
supported by the data while the findings from
Sweden lead directly to our exploratory research
aim on differences between sites.

On the cross-country level of data analysis, the
data revealed a high level of comparability among the
five samples. However, concerning differences be-
tween research sites, we found that external control
beliefs mediated the relationship between accessi-
bility problems and independence in ADL in the
German, British, Hungarian, and Latvian samples,
whereas for Swedish participants internal control
beliefs mediated the relationship between accessi-
bility problems and independence in ADL. Thus,
our findings indicate that the impact of control
beliefs on independence in ADL is partially inde-
pendent from the cultural background, although the
impact of internal control beliefs on independence in
ADL was particularly high in Sweden. In Sweden,
compared with the other countries included in this
study, housing adaptation services are more devel-
oped (55) and well known among older people and
their significant others. All municipalities have OTs
employed in their healthcare organizations, and the
policy is to guarantee that older people can remain in
their private homes as long as possible (see Iwarsson
et al., this issue). As demonstrated by another study
based on ENABLE-AGE Survey Study data (56),
the same is true for provision of assistive devices.
Thus, these types of findings can be interpreted in
terms of a self-confident, proactive, and future-
oriented handling of one’s own life at home in very
old age in Sweden. Presumably, the cross-country
differences most of all reveal differences in social and
healthcare policies across Europe.

Our findings extend existing evidence on the
relationship between housing accessibility and out-
comes such as independence in ADL (e.g. 6,27,28)
with new data on the differentiated role of housing-
related control beliefs among potentially vulnerable
persons living alone in their private homes in very
old age. By and large, a comprehensive understand-
ing of housing and independence in ADL in later life



needs to cover the perceived -agency-related chal-
lenges of housing, such as control beliefs. In light of
our results, it seems that the relationship between

housing and health outcomes in very old age is not

only due to increased accessibility problems but also
due to individual attitudes of the older person, such
as the belief in whether he or she can control life at
home and thus maintain everyday life (1,6,27). In
addition, from a psychological control theory per-
spective, the data substantially contribute to the
ongoing discussion of the impact of domain-specific
control beliefs for major outcomes of ageing, i.e.
behavioural independence in later life (e.g. 1,2,8).
Thus, we want to further strengthen the need to
address empirically the home environment as an
important domain in later life, particularly in very
old age (22,28). Further, one may also take such
evidence as support for the view that stronger links
between the psychology of ageing and OT research
form a fruitful path of study in the future. From the
vantage point of OT practice, our findings add to a
deepened understanding of the ageing client being
the target of home adaptation interventions. Knowl-
edge of housing-related control beliefs may help
support older people’s personal preferences regard-
ing their home environments.

Of course, our findings are subject to limitations.
Three issues should be stressed in this regard: First,
the generalization of the findings in terms of a
common pattern of housing, control beliefs, and
behavioural outcomes of ageing in terms of inde-
pendence in ADL can be subject to discussion. It is
necessary to consider that the participants from the
different sites involved in the ENABLE-AGE Survey
Study do not represent the full scope of cultural
heterogeneity in their country. Thus, our cross-
national sample was not representative of the coun-
tries included and was limited to urban settings and
those living alone. Further analyses are needed to
determine whether the findings remain stable against
the background of national policies, norms, and
housing programmes for older adults in different
countries (33,37). Moreover, the impact of differ-
ences between the research sites on the findings, e.g.
due to different languages, different compositions of
interviewer teams, or different sampling strategies,
cannot be excluded. However, these differences
represent cultural diversity as also to be regarded
as a natural source of variability of the ageing process
in Europe. Second, it could be questioned whether
we needed a multi-group SEM to address our
hypothesis on the mediating effects of control beliefs.
Although it would have been possible to address this
assumption with other methods, comparative data in
the multi-group SEM can be interpreted in terms of
a validation of the findings in different sub-samples.
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Moreover, the results from the multi-group analyses
provided empirical support for the assumption of
comparable patterns of housing, control beliefs, and
behavioural outcomes in terms of independence in
ADL in very old age, regardless of different objec-
tive, macro-level environmental circumstances. Fi-
nally, our sample consisted of very old persons living
alone in their community dwellings. Thus, it should
be kept in mind that the present study cannot reflect
the full range of the ageing population, such as those
who are “young-old”, i.e. about 60—80 years of age,
cohabiting older people, or older people living in
institutional settings or sheltered housing.

Taken together, insights from our study support
the assumption that the role of personal attitudes in
the relationship of housing and outcomes of inde-
pendence in ADL has been underestimated in earlier
research. Measuring domain-specific housing-
related control beliefs produces a promising and
comprehensive extension of how the home is per-
ceived by very old persons in relationship to age-
related outcomes like everyday activities. The next
steps of analyses need to extend the analyses of
health-related outcomes in very old age by also
addressing cognitive and emotional aspects of psy-
chological well-being.
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